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LISTING OF CLAIMS

Claim 1. [1-PRE] An OFDM transmitter, comprising:

[1A] an OFDM spreader configured to spread a plurality of data symbols with
Fourier coefficients to generate a discrete Fourier Transform (DFT)-spread data
signal;

[1B] a mapper configured to map the DFT-spread data signal to a plurality of
OFDM subcarriers; and

[1C] an OFDM modulator configured to modulate the DFT-spread data signal
onto the plurality of OFDM subcarriers to produce an OFDM transmission signal
comprising a superposition of the OFDM subcarriers,

[1D] wherein the OFDM spreader is configured to provide the superposition
with a reduced peak-to-average power ratio.

Claim 2. The OFDM transmitter recited in claim 1, wherein the OFDM spreader
comprises an N-point DFT and the OFDM modulator comprises an M-point inverse
discrete Fourier Transform, wherein M>N.

Claim 3. The OFDM transmitter recited in claim 1, wherein the OFDM modulator
comprises an inverse fast Fourier transform.

Claim 4. The OFDM transmitter recited in claim 1, wherein the data symbols

comprise reference-signal symbols, which comprise at least one of known training
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symbols and synchronization symbols.
Claim 7. The OFDM transmitter recited in claim 1, further comprising a cyclic
prefix appender configured to append at least one of a cyclic prefix, a postfix, and a
guard interval to the OFDM transmission signal.
Claim 8. The OFDM transmitter recited in claim 1, wherein the OFDM spreader is
configured to provide channel precoding.
Claim 9. The OFDM transmitter recited in claim 1, wherein the plurality of data
symbols are at least one of time-multiplexed with reference-signal symbols,
frequency-multiplexed with reference-signal symbols, and code-multiplexed with
reference-signal symbols.
Claim 11. [11Pre] A method, comprising:

[11A] multiplying a plurality of data symbols by a discrete Fourier Transform
(DFT) spreading matrix to produce a plurality of DFT-spread symbols;

[11B] mapping the plurality of DFT-spread symbols to a plurality of OFDM
subcarriers; and

[11C] modulating the plurality of DFT-spread symbols onto a plurality of
OFDM subcarriers to produce a DFT-spread OFDM signal to be transmitted into a
wireless channel, wherein the DFT-spread OFDM signal comprises a superposition
of the OFDM subcarriers, and

[11D] wherein the DFT spreading matrix is configured to provide the

vi
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superposition with a reduced peak-to-average power ratio (PAPR).

Claim 17. The method recited in claim 11, further comprising appending at least one
of a cyclic prefix, a postfix, and a guard interval onto the DFT-spread OFDM signal.
Claim 18. The method recited in claim 11, wherein the DFT spreading matrix
comprises an N-point DFT, and the modulating comprises employing an M-point
inverse-DFT, and wherein N<M.

Claim 22. [22Pre] An apparatus comprising:

[22A] a processor; and

[22B] a non-transitory memory coupled to the processor, the non-transitory
memory including a set of instructions stored therein and executable by the processor
to:

[22Bi] for a set of data symbols, perform an N-point discrete Fourier
transform (DFT) spreading on the set of data symbols to generate a plurality N of
DFT-spread data symbols;

[22Bii] map the N DFT-spread data symbols to at least N subcarriers of a
plurality M of Orthogonal Frequency Division Multiplexing (OFDM) subcarriers to
generate a set of complex subcarrier amplitudes; and

[22Biii] perform an M-point inverse discrete Fourier transform (IDFT) on the
set of complex subcarrier amplitudes to generate a time-domain sequence to be

transmitted into a wireless channel, the time-domain sequence comprising a

vil
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superposition of the OFDM subcarriers,

[22Biv] wherein the N-point DFT spreading is configured to provide the
superposition with a reduced peak-to-average power ratio.
Claim 25. The apparatus recited in claim 22, wherein M>N.
Claim 26. The apparatus recited in claim 22, wherein the IDFT comprises an inverse
fast Fourier transform.
Claim 28. The apparatus recited in claim 22, wherein the non-transitory memory
further comprises instructions to append at least one of a cyclic prefix, a postfix, and

a guard interval to the time-domain sequence.

viil
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I. GROUNDS FOR STANDING

Petitioner has standing because neither it nor any privy or real party-in-interest
was served with a Complaint more than one year before the filing of this Petition

and it is not estopped from bringing this challenge.

II. TECHNICAL OVERVIEW

The Challenged Patent relates to processes for use in orthogonal frequency
division multiplexing (“OFDM”) wireless communications. OFDM has been studied
for more than 50 years. EX1014, pp.26-28; EX1015, pp.20-24.

A textbook OFDM transceiver is shown below.

\L RFTX k— DAC

Binary
. i . Add cyelic
input Codi Interleavi QAM 'Pﬂm' Serdalto | __ Paralle} ! J
data ) "E T Tlerleaving iMoo oping [ 7| inscrtion | paralle] I " osera | exicnsion and
. windowing
L IFFT (TX)
Binary — FFT (RX)
output -
. . . AM Channel Parallel Serial Remave cyclic
data 4— Decoding [¢—{Dcinterl ..Q . N arallel erial to '
ata coding cinterleaving demapping " correction [+ 0 serial -~ parallel [ extension
Frequency
\/ Symbol timing | corrected
signal
Timing and
RFRX |—3 ADC | frequency
synchronization

EX1015, p.48. An OFDM signal is formed at the transmitter using an inverse Fourier
transform, e.g., an inverse fast Fourier transform (“IFFT”). Id., pp.42, 47-48. A

guard interval including a cyclic prefix is added to minimize interference. /d., pp.39-
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40; EX1002, 99-49.

OFDM systems can exhibit high peak-to-average power ratios (“PAPR” or
“PAR”). EX1013, p.1780; EX1014, pp.31-32. The Challenged Patent purports to
reduce PAPR in OFDM systems by spreading input data using complex-valued
codes obtained from a discrete Fourier transform (“DFT”). EX1001, Abstract, 8:64-
9:1.

This technique for reducing PAPR in OFDM was not new. EX1002, §950-54.
For example, Briininghaus (1998) observes that when an “FFT matrix” 1s used “as a
spreading matrix for OFDM-CDM?” signals, this “leads to a single-carrier system
with guard interval.” EX1016, p.2332. Bury (2000) explains that “Fourier
spreading” can be “implemented by a discrete Fourier transform (DFT) operation”
resulting in a “much lower” PAPR. EX1007, p.857. Galda (2002) “shows how an
OFDM-FDMA uplink system can be combined with a user data spreading technique

based on the DFT spreading matrix to reduce the PAR....” EX1004, p.1738.

III. THE 842 PATENT

A. Overview

The *842 Patent relates to an OFDM transmitter having (1) a “Discrete Fourier
Transform (DFT) spreader” for spreading data symbols with Fourier coefficients,
(2) a mapper that maps the DFT spread symbols to OFDM subcarriers, and (3) an

ODFM modulator implemented using the typical IFFT to generate modulated
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OFDM subcarriers including the DFT spread symbols. EX1001, Abstract, 8:57-9:1,

70:56-63, 77:7-18, FIG. 30A. A block diagram of such a transmitter is shown below.

3021 —> 3022 —> 3023 —= 3024 —> 3025 >
Reference DFT 1 Mapping § IFFT A +CP RF
Signals Spreader {Subcarrier (Frequencv | | Transmitter
(C1 Interteaver) o time-
Coder) domain
converter

EX1001, FIG. 30A.

B.  Prosecution History
1. The '881 Application

The application for the 842 Patent was filed on October 17, 2016. EX1001,
cover. The only rejection was based on obviousness-type double patenting over the
parent and an application that would issue as U.S. Patent No. 10,200,227. EX1018,

pp.23-26. No prior art was applied. The Examiner said “an OFDM modulator

configured to modulate the DFT-spread data signal onto the plurality of OFDM

subcarriers to produce an OFDM transmission signal comprising a superposition of

the OFDM subcarriers, wherein the OFDM spreader is configured to provide the

superposition with a reduced peak-to-average power ratio” rendered the claims

patentable. EX1018, p.6 (emphasis original). None of the prior art raised in this
Petition was of record.

2. The '633 Application

The *633 Application originally claimed priority to one set of applications.
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Several months later, the priority claim was entirely changed:

Prov. No. 60/286,850
Filed: Apr. 26, 2001
Removed

Removed

U.S. Pat. 7,430,257
App. No. 10/131,183
Filed- Apr. 24, 2002

DIV
Abandoned
g-s- :atﬁ}gg?,gﬁ App. No. 10/145,854
pp. No. / Filed: May 14, 2002
Filed: Jan. 8, 2007 Added 7y
+ 9 Removed P Prov. No. 60/598,187
oV Filed: Aug. 2, 2004
U.S. Pat. 8,670,390
U.S. Pat. 7,965,761 App.No. 1111674107 f«——T  Added
App. No. 12/328,917 Added Filed: Jul 22, 2005
Filed: Dec. 5, 2008 v
1 9 Removed o
ciP U.S. Pat. 9,819,449
U.S. Pat. 10,014,382 App. No. 14/168.465
App. No. 13/116,984 Added Filed: Jan_ 30, 2014
Filed: May 26, 2011 1 op
+ Removed
cIP U.S. Pat. 9,485,063
App. No. 14/967 633
U.S. Pat. 9,485,063 Filed: Dec. 14, 2015
App. No. 14/967 633
Filed: Dec. 14, 2015
. . . ,
Original Priority Claim For '633 633 App. Modified Priority Claim

Application
EX1019, pp.31, 38-39, 202-203.

The original *633 Application claims had many of the same features as the
’842 Patent claims including: a spreader, mapper, and OFDM modulator. /d., p.196.
Most claims were rejected over prior art but dependent claim 8 relating to a
superposition signal with low PAPR was deemed allowable. EX1019, pp.19-26, 32-
33 (claims 7-8). The independent claims were amended to incorporate claim 8 and
the Examiner emphasized the added language in the Reasons for Allowance. /d.,

pp.4-5. None of the references used as grounds in this Petition were even of record.
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3. The '466 and "107 Applications

Neither of the *466 and 107 Applications relates to the subject matter of the
’842 Patent. The 466 Application claims cooperative networking among a plurality
of receiving nodes, EX1020, pp.281-284, and the ’107 Application claims
“cooperative beam-forming” in a “group of wireless terminals,” EX1021, p.76.

While the ’466 Application incorporated earlier-filed applications in the
priority chain by reference, the 107 Application did not. Compare EX1020, p.195
(incorporating by reference) with EX1021, p.7 (no incorporation by reference). None
of the prior art applied in this Petition was cited against the ’466 and *107
Applications.

4. The '854 Application

The ’854 Application was filed on May 14, 2002. The Examiner initially
rejected the claims based on (1) a patent application publication on which Mr.
Shattil—the inventor of the ’854 Application—was named and an article that Mr.
Shattil co-authored. EX1023, pp.183-187, 213-223. Applicant argued that the
references were not prior art. I/d., pp.178-180, 204-207. Additional rejections
followed, and the prior art was distinguished via amendments and arguments. /d.,
pp-93-117, 136-159. The issue fee was not paid after allowance. Id., p.38. Applicant
unsuccessfully sought to revive the application. /d., p.30. Applicant petitioned again

over ten years later, the petition was automatically granted, and a “patent like
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document” published. /d., p.3. Yet the Office revisited the petition and denied it
because Applicant had not explained how the decade-plus gap in seeking revival was
“unintentional.” Id., pp.20-21. Applicant never refiled the petition, the “patent like

document” was revoked, and the 854 Application remains abandoned.

IV. EFFECTIVE FILING DATE; POST-AIA

The 842 Patent is not entitled to an effective filing date before December 14,
2015.

Patent Owner was not required to prove entitlement to an earlier filing date
during prosecution. Supra §III.B. “[C]laims in a patent or patent application are not
entitled to priority under § 120 at least until the patent owner proves entitlement to
the” Board. Nat. Alts. Int’l, Inc. v. Iancu, 904 F.3d 1375, 1380 (Fed. Cir. 2018); Inari
Agriculture, Inc. v. Corteva Agriscience LLC, IPR2024-01014, Paper 15 (Dec. 16,
2024) (Petitioner must persuade the Board only after “a Patent Owner presents
argument and evidence that the challenged claims are entitled to [an earlier] priority
date.”).

A.  The ’107 Application Is Materially Different From the 854
Application.

While the *854 Application describes “wireless transceivers that implement
Carrier Interferometry (CI) and/or Cl-based coding,” EX1023, p.227, the *107

Application describes a different invention directed to “providing cooperative signal
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processing between a plurality of wireless terminal devices ... to improve network
access,” EX1021, p.99. These are different inventions. EX1002, q955-57.

To be entitled to the effective filing date of the 854 Application, “each
application in the chain leading back to” that application “must comply with the
written description requirement.” Zenon Envtl. Inc. v. U.S. Filter Corp., 506 F.3d
1370, 1378 (Fed. Cir. 2007) (cleaned up). “[I]f any application in the priority chain
fails to make the requisite disclosure of subject matter, the later-filed application is
not entitled to the benefit of the filing date of applications preceding the break in the
priority chain.” Holmer v. Harari, 681 F.3d 1351, 1355 (Fed. Cir. 2012).

The *107 Application fails to describe the subject matter claimed in the *842
Patent. Claim 1 of the *842 Patent claims a transmitter with a “spreader,” “a mapper,”
and “an OFDM modulator” (or analogous steps), all of which perform specific
functions. EX1001, 77:6-18, 77:52-65, 78:33-53. The “spreader” of claim 1 is
“configured to spread a plurality of data symbols with Fourier coefficients” and the
“mapper” is “configured to map the DFT-spread data signal to a plurality of OFDM
subcarriers.” EX1001, 77:7-11. Method claim 11 requires distinct steps of
“multiplying a plurality of data symbols by a discrete Fourier Transform (DFT)
spreading matrix” and “mapping the plurality of DFT-spread symbols to a plurality
of OFDM subcarriers ....” Id., 77:53-57. Claim 22 requires computer-executable

instructions that “perform an N-point discrete Fourier transform (DFT) spreading”
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and “map the N DFT-spread data symbols to at least N subcarriers of a plurality of
M of Orthogonal Frequency Division Multiplexing (OFDM) subcarriers ....” Id.,
78:35-45. These features are not described in the *107 Application.

There are only two terse references to spreading using DFT codes in the 107
Application. None refers to using a spreader, followed by a mapper (or spreading
then mapping), as recited in the independent claims of the 842 Patent. The 107
Application refers to multicarrier spreading codes (e.g., orthogonal DFT, or CI,
codes) and states:

Preferred embodiment of the invention may employ
Spread-OFDM, which involves multiplying each data
block s(n) by a spreading matrix A:

U(n)=As(n)
In the case where CI spreading codes are employed,
Awm=exp(-j2rnm/N). This maps the data symbols to pulse
waveforms positioned orthogonally in time. This choice of
spreading codes also gives the appearance of reducing the
IFFT. However, the resulting set of pulse waveforms is a
block, rather than a sequence, wherein each waveform
represents a cyclic shift within the block duration Ts, such
as described in U.S. Pat. Appl. Pubs. 20030147655 and
20040086027, which are both incorporated by reference.

EX1021, pp.34, 49. While this describes a matrix multiplication of spreading codes

including the term exp(-j2znm/N)), it does not describe the structure of a spreader or
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a mapper. EX1002, 9958-60. Instead, the ’107 Application says that the
multiplication performs the mapping (i.e., “[t]his [multiplying by spreading matrix]
maps the data symbols to pulse waveforms”) and no structure is discussed at all. But
the claims of the 842 require a distinct “spreader” and “mapper” (claim 1) and
distinct “spreading” and “mapping” steps where the mapping step operates on the
DFT-spread samples (claim 11). The 842 Patent apparatus claims are also not
limited to using matrix multiplication, which is what the brief passage in the 107
Application describes. EX1002, 4961-63.

B. The ’854 Application Is Not Incorporated By Reference Into The
’107 Application.

The *107 Application does not incorporate by reference the *854 Application.
The priority claim to the 854 Application is not an incorporation by reference. See
In re de Seversky, 474 F.2d 671, 674 (CCPA 1973). As such, any disclosure in the
"854 Application that does not appear in the *107 Application cannot be used to show
entitlement to the effective filing date of the 854 Application because that disclosure
was removed, thus breaking continuity of disclosure.

C. Incorporation Of Publications From Other Patent Families
Cannot Convert The 107 Application Into A Different Invention.

The 107 Application describes a different invention than the one claimed
now. That application was titled “Cooperative Beam-Forming in Wireless

Networks.” EX1021, p.7. Its field is “providing cooperative signal processing
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between a plurality of wireless devices.” EX1021, p.7. The Abstract describes “a
cooperative array of wireless terminals,” EX1021, p.82, and its claims recite
“multiple wireless terminals,” id., pp.76-77. The 107 Application purports to
address a problem that “power, cost, and size constraints typically make the
implementation of antenna arrays on mobile wireless terminals ... impractical.” Id.,
pp.9, 16-17. The invention coordinated among multiple wireless terminals to make
them operate as if they were a single antenna array. /d., p.16. The embodiments
utilize multiple WTs operating together to transmit or receive signals. EX1002, 464.
The claims of the 842 Patent, however, are directed to a transmitter that does not
depend on other transmitters. EX1002, 465. Therefore, the *842 Patent claims are to
different subject matter than the *107 Application.

If Patent Owner relies on the patent application publications incorporated by
reference into the disclosure, see EX1021, p.49, these applications describe different
inventions and are found in a different patent family. Patent Owner’s reliance on
incorporation by reference would have the Board improperly convert the invention
of the 107 Application into the invention disclosed in those other applications. See,
e.g., Modine Mfg. Co. v. U.S. Int’l Trade Comm’n, 75 F.3d 1545, 1553 (Fed. Cir.
1996) (“[I]ncorporation by reference does not convert the invention of the

incorporated patent into the invention of the host patent.”).

10
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D. The 842 Patent Is A Post-AIA Patent For An Additional Reason.

The ’842 Patent is a post-AIA patent for an independent reason. Claim 21
recites “[a] User Equipment configured to perform the method recited in claim 11.”
EX1001, 78:31-32. The claim term “User Equipment” was first defined in the
application for the immediate parent to the *842 Patent—i.e., the 633 Application
filed on December 14, 2015. Compare EX1020, pp.195-285 (originally-filed *466
Application with no mention of “user equipment”) with EX1019, p.97 (defining
“User Equipment (UE), as used herein”). The definition first appearing on December
14, 2015 incorporates technologies that did not exist at the time of the earlier
effective filing dates. For example, the 842 Patent states:

User Equipment (UE), as used herein, may be fixed or
mobile .... [A] UE is defined in ... 3GPP Long Term
Evolution (LTE) as any device that connects to a base
station NodeB or eNodeB as specified in ... 3GPP 25/36-
series of specifications, UEs include equivalent devices....
Examples of UEs are provided in 3GPP technical
specification (TS) 36.306, Release 8, the disclosure of

which is incorporated herein by reference in its entirety.
EX1001, 13:12-51. The phrase “as used herein” indicates that these descriptions “are
applicable to the [’842 Patent] as a whole” and “conveys an intent” for the
description to be definitional. ParkerVision, Inc. v. Vidal, 88 F.4th 969, 976-77 (Fed.

Cir. 2023). Therefore, the UE recited in claim 21 of the ’842 Patent must be

11
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interpreted to encompass UEs described in 3GPP TS 36.306, Release 8, see EX1035,
because the patentee said that “UE” includes such devices.

UEs are claimed in the ’842 Patent. The definition of UE was added after
March 13, 2013. The UE claim of the 842 Patent cannot be entitled to an earlier
filing date than the date the definition was added because the change to the
specification should be deemed meaningful. Cf. DDR Holdings, LLC v.
Priceline.com LLC, 122 F.4th 911, 916-17 (Fed. Cir. 2024) (difference between
related applications “highly significant” in claim construction despite incorporation

of earlier applications by reference). The *842 Patent should be evaluated under post-

AIA law. See M.P.E.P. §2159.02; AIA §3(n)(1)-(2).

12
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V. IDENTIFICATION OF THE CHALLENGE

Petitioner challenges the following claims on the following grounds:

Ground | Claims Challenge Statute
1 1-3,7-8, 11, Galda (anticipation) Post-AIA
17-18 §102(a)(1) or
Pre-AIA §102(b)
2 1-3,7-8, 11, Galda (obviousness)
17-18
3 4,9 Galda in view of Toshiba
4 22,25-26,28 | Galda in view of Dowling
Post- or Pre-AIA
5 1-3,7-8, 11, Kaiser in view of Bury §103
17-18
6 4,9 Kaiser in view of Bury and
Toshiba
7 22,25-26,28 | Kaiser in view of Bury and
Dowling

VI. THE PERSON OF ORDINARY SKILL IN THE ART (“POSITA”)

Based on the 842 Patent, the prior art and other documentation cited herein,
and on Dr. Bims’s testimony, a POSITA as of May 14, 2002 would have had “either
a Master’s degree in electrical engineering or a related field, or a Bachelor’s degree
in electrical engineering or a related field with three years of experience in wireless
communication systems, signal processing, and related technologies.” EX1002, 467.

A POSITA would have known that DFT spreading reduces PAPR, that reference-

13
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signals are used in OFDM systems, and was familiar with hardware and software
implementations of mobile transmitters. Id., §967-69 This level of skill does not

materially change regardless of the effective filing date. Id., §70.

VII. CLAIM CONSTRUCTION

Except for the construction of “User Equipment,”, supra §IV.D, Petitioner
submits that no formal claim constructions are necessary because “claim terms need
only be construed to the extent necessary to resolve the controversy.” Wellman, Inc.
v. Eastman Chem. Co., 642 F.3d 1355, 1361 (Fed. Cir. 2011). Petitioner reserves the
right to respond to any constructions offered by Patent Owner or adopted by the

Board.

VIII. PRIOR ART STATUS; ANALOGOUS ART

Each reference presented as grounds for the challenge is analogous prior to
the *842 Patent. EX1002, 9473-93.

A. Galda

Galda is a prior art printed publication because it was distributed and thus
accessible to those skilled in the art between May 6™ to 9" on CD ROM to as many
as 400 attendees at IEEE’s 55" Vehicular Technology Conference in Birmingham,
Alabama. EX1059, 994-10. The “main focus” of the conference was “voice and data

wireless mobile communications,” Id., 6, and there were more than 100 presenters

14
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skilled in the field at the conference. Id. CD ROMs were given to attendees when
they checked in for the conference and included as part of the conference registration
fee. Id., 997-10, 11 (Exhibit D). The conference was open to the public and there
were no confidentiality restrictions imposed on the conference proceedings,
EX1059, q11-12, and it was expected that the proceedings would be shared widely
as confirmed by the fact that the conference proceedings were cataloged into the
Linda-Hall Library of Science, Engineering, and Technology less than two months
later, then made available on the IEEE website by August 7, 2002. EX1012, 952;
EX1002, 473. Galda is a prior art printed publication by at least May 6, 2002 and is
prior art under pre-AIA §§ 102(a) or (b) (depending on the claim and effective filing
date) or post-AIA § 102(a)(1). E.g., GoPro, Inc. v. Contour Holding LLC, 908 F.3d
690, 694-95 (Fed. Cir. 2018).

Galda teaches reducing PAPR (PAR) using “OFDM-FDMA multiple access
... combined with a data spreading technique based on a Discrete Fourier Transform
spreading matrix using only the user specific subcarriers.” EX1004, p.1737. Galda’s

transmitter is illustrated below.

15
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Id., p.1740 (annotated).!

Galda is analogous because it is in the same field because it describes applying
complex-valued codes or “polyphase” codes that may be “derived from at least one
invertible function, such as a Fourier transform” to OFDM signals to reduce PAPR.
EX1001, 7:65-8:3, 72:42-43; EX1004, p.1737; EX1002, q4973-75. Galda is also
analogous art because one of the problems facing the inventor was reducing PAPR
in OFDM communications, EX1001, 8:64-9:1 (OFDM modulator modulates DFT-
spread symbols to produce OFDM signal “which can have low peak to average
power ratio (PAPR)”), 70:9-11, 72:59-66, and Galda seeks to solve that problem by
spreading symbols using complex-valued codes from a DFT—Iike the 842 Patent,
EX1004, p.1737. EX1002, q76.

B. Kaiser

Kaiser is a thesis published by VDI-Verlag, Dusseldorf, Germany. EX1005.

! Coloring and/or colored text has been added to figures unless otherwise noted.
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Kaiser bears January 1998 publication date. /d., cover. Kaiser was cataloged by the
Bavarian Library Network in its online catalog by April 15, 1998 and into the
Bibliothéque Scientifique Nationale / National Research Council Library (Ottawa,
Ontario, Canada) by July 6, 1998. EX1012, 948. Kaiser was cataloged by subject
matter using terms that a POSITA would have reasonably used to locate Kaiser.
EX1012, 949; EX1002, §78. Numerous articles predating May 2002 cite to Kaiser.
EX1043, p.4 (reference [14]), EX1044, p.6 (reference [2]), EX1045, p.6 (reference
[4]). Kaiser is thus prior art under pre-AIA §102(b) or post-AIA §102(a)(1).

Kaiser discloses an OFDM transmitter comprising an OFDM spreader, user-

specific frequency mapper, an OFDM modulator, and a guard-interval appender:

pilot symbol
generator

OFDM Spreader +

[—— - -

OFDM
with
user specific
frequency

mapper
Mapper

data source channel inter- | | symbol- |~
of user k encoder leaver mapper

‘lx

onverter

TR G

converter

serial-to-parallel
rial-to-parallel

OFDM Modulator\ Cyeclie Prefix Appender

{ Sn} setrial- i { “xv} digtital- x(1)
0- o-
parallel analog
converter || converter

EX1005, pp.34, 132 (Figs. B.2 & 3.2).
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Kaiser is analogous to the ’842 Patent because they both relate to spread
OFDM. EX1001, 1:27-29; EX1005, pp.130-37 (describing spread spectrum multiple
access); EX1002, 9979-80. Kaiser is also analogous because one of the problems
facing the inventor was to achieve more efficient use of bandwidth in
communication systems, EX1001, 2:58-3:3 (explaining how cellular networks are
“experiencing declining data rates per user”). Kaiser is reasonably pertinent to this
problem because it achieves “high bandwidth efficiency and great flexibility” using
SS-MC-MA in the uplink. EX1005, p.137; EX1002, 481.

C. Bury

Bury is a conference paper. EX1007. Exhibit 1007 was obtained from the
Linda Hall Library, which cataloged the proceedings into its collection on January
12, 2001. EX1012, 958, 60-61. Bury was cataloged by subject matter using terms
that a POSITA would have reasonably used to locate it. EX1012, 437, 63-64;
EX1002, q82. Bury is thus prior art under pre-AIA §102(b) or post-AIA §102(a)(1).

Bury discloses an OFDM transmitter including OFDM spreaders, a mapper,

an IDFT/OFDM modulator, and a cyclic prefix appender:

18
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EX1007, p.858 (Fig. 1(a)). Bury concludes that DFT-spreading codes/matrices
should be used instead of Walsh-Hadamard codes to reduce PAPR. EX1007, pp.857,
860; EX1002, 9983-84.

Bury is analogous because it relates to applying DFT spreading codes to
OFDM signals to reduce PAPR. EX1001, 7:65-8:3, 72:42-43; EX1007, pp.857-860;
EX1002, 485. Bury is also analogous because one problem facing the inventor was
reducing PAPR in OFDM communications, EX1001, 8:64-9:1, 70:9-11, 72:59-66,
and Bury solves that problem by spreading symbols using complex-valued codes
from a DFT—Iike the *842 Patent, EX1007, pp.857, 860; EX1002, q85.

D. Toshiba

Toshiba published on September 25, 1996. EX1041, cover. Toshiba is thus

prior art under pre-AlA § 102(b) or post-AIA § 102(a)(1).
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Toshiba describes an OFDM transmission system in which high data rates are
enabled using QAM modulation by transmitting a reduced number of reference
symbols needed for QAM demodulation. EX1041, 1:38-2:13. Toshiba multiplexes
four symbol types: QAM and QPSK information symbols, null symbols, and

reference symbols before they are modulated, as shown below:

@
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CLOCK—-
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EX1041, FIG. 3, 7:46-58, 8:25-38, 9:19-56. Null symbols are “used in the receiver
as a reference symbol for timing synchronization.” Id., 8:27-29. Reference symbols
have known phase and amplitude and are used “as a synchronization reference
symbol adapted to recognize the frame and as demodulation reference signals for
demodulating the phase and amplitude of each carrier.” Id., 8:29-36.

Toshiba is analogous art because it is in the same field of endeavor as the *842

Patent: OFDM wireless transmission systems. EX1001, 1:27-29; EX1041, 1:3-8
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(invention relates to “radiocommunication system employing” OFDM); EX1002,
1486-89. Toshiba is also reasonably pertinent to the problem to be solved because
both the 842 Patent and Toshiba address increasing data transmission efficiency.
EX1001, 2:19-3:3 (describing issues with “spectral efficiency” and “declining data
rates per user”’); EX1041, 2:5-13 (explaining how invention increases ‘“‘data
transmission efficiency’); EX1002, 990.

E. Dowling
Dowling was filed on April 6, 1999 and issued July 22, 2003. EX1042, cover.

Dowling is prior art under post-AIA §102(a)(1) or pre-AIA §102(e).

Dowling discloses multicarrier modulation and OFDM systems that may be
implemented as software modules executing on programmable processors.
Dowling’s transmitters, receivers, and precoders may be implemented in either
hardware or software. EX1042, 3:46-50, 5:66-6:1.

Dowling is analogous to the 842 Patent at least because it is in the same field
of endeavor—namely wireless communications including OFDM communications.
EX1001, 1:28-30 (“field” relates to “wireless communication networks ... more
specifically” spread OFDM), EX1042, 1:6-12 (“field” relates to “data transmission,”
more specifically to a “precoder” for multicarrier (e.g., OFDM) systems), 21:62-64
(invention “applied to other FFT based multicarrier modulation and OFDM

systems.”); EX1002, 9991-93.
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IX. DETAILED DISCUSSION

A.  Grounds 1-2: Claims 1-3, 7-8, 11, and 17-18 are (Ground 1)
anticipated by and (Ground 2) obvious over Galda.

1. Claim 1

a. [1Pre]: OFDM transmitter

Galda discloses “/aJn OFDM transmitter” [1Pre]:
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EX1004, Fig. 6(a) (“OFDM-FDMA transmitter”); id., Abstract, pp.1737-38;
EX1002, 9994-95.

Petitioner relies on Galda’s disclosure in which channel spacings are not
required to be equidistant for each user. EX1004, p.1738 (“[T]he set of subcarrier([s]

assigned to each user can be composed of any L out of Nc subcarrier that have not

been assigned to another user.” (emphasis added)); see also id., p.1739 (“If the user

data is spread over only L<N¢ subcarriers then the DFT of length L does not directly
cancel out with the length Nc IDFT of the OFDM modulator....”). A POSITA would
have understood that allowing flexible subcarrier allocation depending on channel

conditions, deployment scenarios, and the payload to be transmitted on the uplink
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would have improved system flexibility. EX1002, 9996-98.

b. [1A] spreader

Galda also discloses and renders obvious an OFDM spreader configured to
spread a plurality of data symbols (Dl(m)) with Fourier coefficients (DFT matrix
coefficients) to generate a discrete Fourier Transform (DFT)-spread data signal
(signal comprising symbols Sl(m)). EX1002, 9999-105. Galda discloses a DFT-

spreading block:

el Encoder + :
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EX1004, Fig. 6(a). Galda’s DFT-spreader is an OFDM spreader that spreads data

with Fourier coefficients to generate a DFT-spread data signal

symbols “D{™”

comprising a plurality of spread data symbols “S l(m)”:

The L modulation symbols [Dl(m).l =0,..,L—1] are

spread over the L user specifically allocated subcarrier

with an unitary spreading matrix [C] resulting in L

complex transmit symbols Sl(m).

EX1004, p.1738. Galda’s “unitary spreading matrix [C]” includes Fourier
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coefficients because Galda explains that “[t]he discrete Fourier matrix is” (1) unitary
(thus invertible) and (2) reduces PAPR; and the individual elements of a DFT matrix
are Fourier coefficients. EX1004, p.1739; EX1002, §9101-04.

Thus, Galda discloses and renders obvious limitation [1A].

C. [1B]: mapper

Galda discloses and renders obvious a mapper (FDMA-Mapping block)

configured to map the DFT-spread data signal (signal comprising symbols S l(m)) to

a plurality of OFDM subcarriers (to L of Nc carriers). EX1002, 49106-09. Figure

6(a) shows a mapper, i.e., FDMA-Mapping block:

Mapper _ _..............
S e s : ‘
Encoder + § tg N.;." ()
— Modulation |—{ & °‘§- g8 s
. "\ = ™ = v Add Guard |
S e U R e e
-
[ No

EX1004, Fig. 6(a). The “FDMA-Mapping” block maps the DFT-spread data signal’s

L transmit symbols S l(m) onto a plurality L of the system’s available Nc¢ subcarriers:

The transmit symbols S l(m) are then mapped onto L of the

available N subcarrier which are exclusively allocated to

user m.

EX1004, p.1738.
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Thus, Galda discloses and renders obvious limitation [1B].

d. [1C]: OFDM modulator

Galda discloses and renders obvious an OFDM modulator (IFFT including
P/S block) configured to modulate the DFT-spread data signal (signal comprising
symbols Sl(m)) onto the plurality of OFDM subcarriers (to L of Nc carriers) to
produce an OFDM transmission signal comprising a superposition of the OFDM
subcarriers (Galda’s “OFDM transmit signal”). EX1002, §110-16.

Galda discloses an OFDM modulator (“IFFT” and “P/S” blocks):

OFDM Modulator

EX1004, Fig. 6(a). This is consistent with claim 3, which says: “the OFDM
modulator comprises an” IFFT. EX1001, 77:23-25. The 842 Patent further says
“[t]he output of the IFFT is parallel-to-serial converted to produce a CI-OFDM
signal having N frequency components.” Id., 69:43-45. Thus, Galda’s teaching of
the “IFFT” and “P/S” blocks generates the OF DM transmission signal just like the

’842 Patent.
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OFDM Modulator

E OFDM transmissson
+ signal

EX1004, Fig. 6(a).

To the extent the Board determines that Galda does not expressly disclose the
claimed superposition of the OFDM subcarriers, it would have been obvious to a
POSITA that Galda’s resulting OFDM transmission signal comprises a
superposition of the OFDM subcarriers because, as Patent Owner admits that a
POSITA “would understand that an OFDM signal is a superposition of subcarriers”
and this is echoed in Galda. EX1038, p.10; see also EX1004, p.1737 (“[T]he OFDM
transmit signal results from the superposition of a large number of independent
symbols.”); EX1002, 9q114-16.

Thus, Galda discloses and renders obvious limitation [1C].

€. [1D]: reduced PAPR

Galda discloses and renders obvious wherein the OFDM spreader is

configured to provide the superposition with a reduced peak-to-average power ratio.
EX1002, q9117-22.

Galda says: “using the Discrete Fourier Transform (DFT) matrix as an
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orthogonal spreading technique will reduce the PAR significantely [sic].” EX1004,
Abstract; see also id., p.1739 (“[I]n case of a DFT spreading matrix the resulting
PAR is significantly reduced.”).

Galda’s PAR refers to peak-to-average power ratio (PAPR). Galda defines

PAR as:

2
PAR = 10logq, (W) [dB], where o2 denotes the

S

average transmit power.

EX1004, p.1740. PAR is a peak-to-average power ratio because max(|s(t)|?)
represents the peak (“max”) transmit power of a signal and o2 is the average transmit
power. EX1002, 94118-19. Other references confirm that “PAR” refers to “peak-to-
average power ratio.” See EX1040, p.28-1 (“We propose a novel method for
reducing the peak-to-average power ratio (PAR) of the transmit signal....”
(emphasis original)).

Thus, Galda anticipates and renders obvious limitation [1D] and claim 1.

2. Claim 11

Claim 11°s method steps correspond to the elements of apparatus claim 1.
Thus, throughout the analysis below, reference is made back to the discussion of
claim 1.

a. [11Pre] A method, comprising:

[11Pre] is a generic non-limiting preamble and Galda discloses and renders
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obvious the steps of claim 11 as explained below.

b. [11A] multiplying by a DFT spreading matrix

As explained in connection with Limitation [1A], Galda discloses and renders
obvious multiplying a plurality of data symbols (symbols Dl(m) of vector D M)y by a
discrete Fourier Transform (DFT) spreading matrix (Galda’s DFT spreading matrix
[C]) to produce a plurality of DFT-spread symbols (symbols Sl(m) of vector S (m)y,
EX1002, 99124-29; supra §IX.A.1.b. Galda describes the “spreading operation” as
being “denoted mathematically by the following simple matrix multiplication
S = [€]D™” thereby disclosing and rendering obvious multiplying. EX1004,
p.1738.

C. [11B]: mapping

As explained in connection with Limitation [1B], Galda discloses and renders
obvious mapping the plurality of DFT-spread symbols (symbols Sl(m) of vector

S (M) 40 a plurality of OFDM subcarriers (to L of N carriers) as shown below and

described above. Supra §IX.A.1.c; EX1002, 44130-33.
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EX1004, p.1740.

d. [11C]: modulating

As explained in connection with Limitation [1C], Galda discloses and renders

obvious modulating (Galda’s IFFT modulates) the plurality of DF T-spread symbols

(symbols S l(m) of vector S MY onto a plurality of OFDM subcarriers (L of Nc
carriers) to produce a DFT-spread OF DM signal (Galda’s “OFDM transmit signal”
spread with DFT matrix [C]) fo be transmitted into a wireless channel, wherein the
DFT-spread OFDM signal comprises a superposition of the OFDM subcarriers
(Galda’s “OFDM transmit signal results from the superposition of a large number of
independent symbols,” EX1004, p.1737. EX1002, 49134-40; Supra §IX.A.1.d.
Galda’s DFT-spread OFDM transmission signal to be transmitted into a radio
channel (i.e., a wireless channel) because Galda explains that OFDM “transmission

technique” can “deal with ... multi-path propagation in the broadband radio

channel.” EX1004, Abstract; see also id., pp.1737 (describing OFDM in mobile
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communications and broadband radio channels), 1738 (Fig. 1 showing radio
transmission between “Mobile Terminal” and “Base Station”); EX1002, 49137-39.

e. [11D]: reduced PAPR

As explained in connection with Limitation [1D], Galda discloses and renders
obvious wherein the DFT spreading matrix (“DFT spreading matrix” [C]) is
configured to provide the superposition with a reduced peak-to-average power ratio
(PAPR) as explained in connection with limitation [1D], above. EX1002, 4914 1-44;
Supra §IX.A.1.e.

Thus, Galda anticipates and renders obvious limitation [11D] and claim 11.

3. Claims 2, 18

[Claim 2] The OFDM transmitter | [Claim 18] The method recited in claim

recited in claim 1, wherein the OFDM
spreader comprises an N-point DFT and
the OFDM modulator comprises an M-
point  inverse  discrete  Fourier
Transform, wherein M>N.

11, wherein the DFT spreading matrix
comprises an N-point DFT, and the
modulating comprises employing an M-
point inverse-DFT, and wherein N<M.

Galda discloses and renders obvious claims 2 and 18. EX1002, q9145-51.

Specifically, the DFT-spreading element and corresponding spreading matrix

(green) comprise an L-point DFT:
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EX1004, Fig. 6(a); see §§IX.A.1.b, IX.A.2.b (limitations [1A], [11A]). Galda Fig.
6(a) shows using an Nc-point IFFT. See supra §§IX.A.1.d, IX.A.2.d (limitations
[1C], [11C]). An IFFT is a type of inverse-Discrete Fourier Transform (IDFT).
EX1001, FIG. 33 (item 3305), 72:48-52, 78:60-61 (“[T]he IDFT comprises an

inverse fast Fourier transform.”). Galda’s Nc¢ point DFT is shown below.

OFDM Modulator

................................. B e e T}

e

EX1004, Fig. 6(a). Galda’s L and N¢ correspond to variables N and M because they
describe the inputs into the DFT and IDFT, respectively. EX1002, 99149-50.
Because Galda’s DFT has fewer inputs than the IDFT (IFFT) (unused inputs shown
as dashed lines in Fig. 6(a)), Galda discloses “M>N" (Claim 2) and “N<M” (Claim

18). EX1002, q150; EX1004, p.1739 (describing example where L<N¢ and user uses
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some subset of system subcarriers).
Thus, Galda discloses and renders obvious claims 2 and 18.

4. Claim 3
Galda discloses and renders obvious “wherein the OFDM modulator
comprises an inverse fast Fourier transform.” EX1002, q152-54. As discussed
above (e.g., Limitations [1C], [11C]), Galda’s OFDM modulator includes an IFFT
block. EX1004, p.1740 (Fig. 6(a) block labeled “IFFT” which stands for “inverse
fast Fourier transform” (below)). See §§IX.A.1.d, 1X.A.2.d; EX1002, 99153;

EX1004, p.1740 (Fig. 6(a)).

OFDM Modulator

------------------------------------ peacacgarararLresTege
.

Thus, Galda discloses and renders obvious claim 3.

5. Claims 7, 17

[Claim 7] The OFDM transmitter
recited in claim 1, further comprising a
cyclic prefix appender configured to
append at least one of a cyclic prefix, a
postfix, and a guard interval to the
OFDM transmission signal.

[Claim 17] The method recited in claim
11, further comprising appending at
least one of a cyclic prefix, a postfix,
and a guard interval onto the DFT-
spread OFDM signal.

Galda discloses and renders obvious claims 7 and 17. EX1002, q9155-57.
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Galda’s Fig. 6(a) shows a cyclic prefix appender that append[s] “a guard interval

as a cyclic prefix” onto the DFT-spread OFDM signal:

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

Encoder + : : g - ~ e §©y@ﬂll@ Prefix Appender
| intericaver Modulsion o S E‘g : g g o
: S EELS - - H “" o
: B t NI : | £ \dd Guard :
§ D‘(-) s:-) ; L E E ‘ mi
a B3

EX1004, Fig. 6(a), pp.1739-40; see also id., p.1737 (interference can be avoided by
“by introducing an additional guard interval into the OFDM symbol”); EX1002,
q156.

Thus, Galda discloses and renders obvious claims 7 and 17.

6. Claim 8

Galda discloses and renders obvious wherein the OFDM spreader is
configured to provide channel precoding. EX1002, 44158-61. The 842 Patent says
spreading with a CI matrix is an example of precoding: “CI-OFDM is distinctly

different from prior-art OFDMA, for example, because of the DFT pre-coding (e.g.,

spreading) of the symbols in the transmitter....” EX1001, 72:55-58; see also id.,
65:1-5 (“ClI spreading” can use “spreading matrix ... comprising DFT coefficients”),
65:59-61 (“CI spreading matrix can comprise channel precoding”), 70:32-34, FIG.

29A. Galda’s DFT-spreader, which performs DFT spreading with DFT spreading
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matrix [C] coefficients before mapping and modulation, is configured to provide
channel precoding consistent with the 842 Patent. EX1002, §160. Galda’s channel
precoding via DFT-spreading is discussed above regarding limitations [1A], [11A].
§SIX.A.1.b, IX.B.1.b.

Thus, Galda discloses and renders obvious claim 8.

B. Ground 3: Claims 4 and 9 are obvious over Galda in view of
Toshiba

1. Overview of the combination, motivation to combine;
expectation of success

Galda discloses and renders obvious each limitation of claim 1, from which
claims 4 and 9 depend. Supra §1X.A.1. Galda does not describe “data symbols” that
comprise “reference-signal symbols” (claim 4) or data symbols are at least one of
time-multiplexed with reference-signal symbols (claim 9). These features were
obvious over Galda in view of Toshiba.

A POSITA would have known that reference-signal symbols were commonly
used in OFDM systems for performing functions like synchronization, timing, and
demodulation. EX1002, §9162-63. Toshiba’s reference-signal symbols include “null
symbol data” and “reference symbol data” in an OFDM system. EX1041, 8:13-42.
The null symbols are “used in the receiver as a reference symbol for timing
synchronization” and the “reference OFDM symbol[s]” “used in the receiver as a

synchronization reference symbol adapted to recognize the frame and as
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demodulation reference signals for demodulating the phase and amplitude of each

carrier.” Id. Toshiba time-multiplexes reference-signal symbols with other

information symbols as shown below.

“data symbols” g
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EX1041, FIG. 3, 9:33-10:2; EX1002, 99163-67.

Y3LYIANOD AIN3ND3YA

| _ TRANSMIT
SIGNAL

F16.

Galda’s data symbols are encoded and modulated before spreading, but Galda

does not describe the encoding or modulation.
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EX1004, p.1740 (Fig. 6(a)). Thus, a POSITA would have sought out known

modulation techniques for Galda’s data symbols. EX1002, §168.
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A POSITA also would have appreciated that Galda’s system needed to be
time-synchronized. EX1004, p.1739 (“For a perfectly time and carrier synchronized
system the received symbols are not influenced by ISI and ICI at all.””); EX1002,
19168-71. Galda does not describe how to achieve synchronization. /d. Thus, a
POSITA would have sought out proper modulation schemes and time
synchronization techniques for Galda’s system. /d.

This would have led a POSITA to Toshiba, which teaches both techniques.
EX1002, q9169. First, Toshiba teaches using QAM modulation while minimizing
the reference symbols needed, thus improving data efficiency. EX1041, 1:38-52
(explaining that digital television “needs a high transmission rate” and thus uses
“multi-valued QAM” to modulate data for each carrier). Modifying Galda to perform
QAM modulation would have allowed Galda to have high data rates. But, to employ
QAM modulation, a POSITA would have known that demodulation of QAM
modulated symbols requires amplitude and phase information. EX1041, 1:53-58.
Toshiba provides reference symbols (i.e., synchronization symbols) for this purpose.
EX1041, 8:25-38. Additionally, Toshiba describes time synchronization using
reference-signal symbols called “null symbols™ (i.e., training symbols). EX1041,
8:25-29.

Toshiba time-multiplexes reference-signal symbols with information symbols

such that the reference signal symbols occupy the first two time slots in the OFDM
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frame and the information signals come thereafter. EX1041, FIG. 2, 8:13-45;
EX1002, 99169-73. Placing reference signal symbols in the first timeslots across
subcarriers allows for the receiver to obtain time synchronization and then frame
synchronization to allow for the demodulation of the remainder of the modulated
data in the frame. EX1002, q174; EX1041, 8:25-56.

Based on the combined teachings of Galda and Toshiba, a POSITA would
have found it obvious to input data symbols that comprise reference-signal symbols
including at least one of known training symbols (Toshiba’s null symbols) and
synchronization symbols (Toshiba’s reference symbols) which are time-multiplexed
into Galda’s transmitter. EX1002, §175. A POSITA would have found it obvious to
do so because (1) Galda explicitly contemplates using modulation and achieving
time synchronization, EX1004, p.1739, but fails to explain how to do so, thus leading
a POSITA to consider known methods. EX1002, 176.

A POSITA would have found it obvious to input time-multiplexed data
symbols including reference-signal symbols (null and reference symbols as
disclosed by Toshiba) into Galda’s transmitter. EX1002, 4177. Toshiba reflects a
known use of null symbols multiplexed with other data symbols to achieve the
timing synchronization needed by Galda. EX1004, p.1739; EX1002, q177. A
POSITA would have applied Toshiba’s known time-multiplexing of information and

reference symbols to Galda’s data signal input into the OFDM transmitter thus
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combining prior art elements (various types of data symbols including reference-
signal symbols) according to known methods (to time multiplex them before
inputting them into Galda’s transmitter) to achieve the predictable result of being
able to use null symbols embedded in the OFDM signal to achieve QAM modulation
and timing synchronization as taught by Toshiba. EX1002, 4178. This not only
would have reduced interference because of good time synchronization as taught by
Galda, but it would have exhibited higher data rates using Toshiba’s QAM
modulation (which need Toshiba’s reference symbols for synchronization and
demodulation). EX1004, p.1739; EX1041, 8:25-38; EX1002, 179.

A POSITA also would have been motivated to apply Toshiba’s known
technique of multiplexing information and reference-signal symbols before OFDM
modulation to Galda’s known OFDM transmitter, which was ready for improvement
in the form of increased data rates and timing synchronization techniques. EX1002,
9180. The combination would have produced the predictable result of having
reference signal symbols embedded in the OFDM signal received at a receiver,
thereby allowing for timing synchronization and demodulation of QAM modulated
information symbols. EX1002, §4180-82.

At the very least, doing so was obvious to try because there are only two ways
to implement reference-signal symbols in Galda (spread them or don’t spread them).

1d., q180.
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A POSITA also would have reasonably expected to succeed in implementing
Toshiba’s reference signal symbols in Galda’s system because Toshiba teaches a
conventional way to employ reference-signal symbols and use them to obtain time
synchronization and allow for demodulation of QAM modulated data symbols,
thereby improving data rates. EX1002, q9182-83. A POSITA would have had no
difficulty time-multiplexing various symbols together before inputting the symbols
into Galda’s transmitter because the symbol types vary only in the data that they
contain and their resulting use by the system. /d. These symbols would all be
operated on the same way mathematically as they are DFT spread, mapped to
subcarriers, and processed by an IFFT to OFDM modulate the output signal. /d.
These steps were understood by a POSITA and merely changing the data content
and use of the symbols would have been viewed as a simple modification to Galda
using either Toshiba. /d.

2. Claim 4

Galda in view of Toshiba renders obvious wherein the data symbols comprise
reference-signal symbols (Toshiba’s null and reference symbols), which comprise at
least one of known training symbols (Toshiba’s null symbols) and synchronization
symbols (Toshiba’s reference symbols). EX1002, 94184-89.

Galda discloses data symbols, but does not describe the claimed reference-

signal symbols. Toshiba describes the claimed symbols as shown below.

39



IPR2025-00780 Petition Requesting Inter Partes Review
Patent No. 9,768,842

“data symbols” ;' ! i ('5 8{6 S'B
1= =-=-=-=-=" 1
QAM INFORMATION ——— -
SYMBOLS ———— I | g m
> o [
QPSK INFORMATION — ] 8s = | \7 o
SYMBOLS —— z3 S < | TRANSMIT
MUX o a SIGNAL
I =2 z %’
S|| &
S 2
Q | = o
?

Synchronization )

______ Symbols L—*CLOCK Fi16. 3

CRT L~ TIMING SIGNALS

EX1041, FIG. 3.

Toshiba’s “null symbols” are training symbols consistent with the *842 Patent
because the 842 Patent says training symbols “can be used for ... synchronization,”
EX1001, 41:22-25, and Toshiba’s null symbols are used for synchronization,
EX1041, 8:27-29 (null symbols is “used in the receiver as a reference symbol for
timing synchronization”). Toshiba’s reference symbols are synchronization symbols
because they “are used in the receiver as a synchronization reference symbol adapted
to recognize the frame and as demodulation reference signals for demodulating the
phase and amplitude of each carrier.” EX1041, 8:32-36. Therefore, Toshiba teaches
the requirements of claim 4. It was obvious to combine Galda and Toshiba to arrive

at claim 4 for the reasons explained above. Supra §IX.B.1.
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3. Claim 9

Galda in view of Toshiba renders obvious wherein the plurality of data
symbols are at least one of time-multiplexed with reference-signal symbols,
frequency-multiplexed with reference-signal symbols, and code-multiplexed with
reference-signal symbols. EX1002, 99190-94. As explained above, Toshiba
discloses time multiplexing data symbols (e.g., modulated “information symbols™)
with reference-signal symbols (null symbols and “reference symbols”). Supra
§IX.B.1. Toshiba FIG. 2 illustrates how the null symbols are first and reference
symbols are second, followed by modulated information signals in subsequent time

slots within each OFDM frame.
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EX1041, FIG. 2; EX1002, 949192-93. Toshiba’s multiplexer (11, FIG. 3) time-
multiplexes the various data symbols (as shown by the time-axis of FIG. 2), thereby
permitting timing synchronization using null symbols and frame synchronization
and decoding of modulated data using the reference symbols. EX1041, FIG. 3 (item
11); EX1002, q9193.

It was obvious to modify Galda such that data symbols are time multiplexed
with reference signal symbols (e.g., Toshiba’s null and reference symbols) based on

Toshiba. Supra §IX.B.1.
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C. Ground 4: Claims 22, 25-26, 28 are obvious over Galda in view of
Dowling

1. Overview of the combination, motivation to combine;
expectation of success

Claims 22, 25-26, and 28 require “a processor” [22A] and “a non-transitory
memory coupled to the processor, the non-transitory memory including a set of
instructions stored therein and executable by the processor” to perform subsequent
steps [22B]. Otherwise, these claims correspond to claims 1-3, 7, 11, and 17-18.

Galda does not state whether the disclosed system is implemented in hardware
or a combination of hardware and software. EX1002, 44195-197. A POSITA would
have found it obvious to implement Galda in software stored in memory coupled to
a processor such that the software is executed by the processor. EX1002, 4197.

A POSITA knew that transmitters may be implemented in hardware or
software. Dowling explains that various aspects of an OFDM transmitter including
its modulation techniques “may be implemented as software modules which execute
on a programmable processor architecture.” EX1042, 3:46-50; see id. at 5:66-6:1
(disclosing that the transmitter, receiver, and precoder may be implemented in
hardware or software”); 21:62-64 (disclosing that the “present invention” is
applicable to FFT based multicarrier modulation and OFDM systems). In a software
implementation, software is stored in some form of memory, and is provided to a

processor for execution as was well known to a POSITA. EX1002, 49198-99. A
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POSITA knew of “software radios” that used code in memory and processors to
execute that code to provide flexibility in design and updating, as opposed to
hardware which was significantly more difficult to upgrade because it is fixed in
silicon. EX1002, 99199; EX1008 (describing OFDM-CDMA software radio);
EX1011, 99[0124]-[0125] (modulation “and other techniques” can be implemented
in “hardware, software, or a combination thereof). These references have similar
disclosures to the ’842 Patent, which states that various aspects “may be
implemented in hardware or special purpose circuits, software,” etc. EX1001, 76:37-
43.

A POSITA would have been motivated to implement Galda’s spreading,
mapping, modulation, and cyclic prefix appending functions (among others) in a
software radio (including code in memory and a processor coupled to memory to
execute the code) rather than in specialized hardware because doing so would have
involved (a) the simple substitution of one known element (a software-based
transmitter) for another (hardware implementation of same) to obtain predictable
results (the same functionality performed in software rather than hardware), (b) the
predictable use of prior art elements (software-based transmitter components)
according to their established functions (i.e., performing the same functions taught
by Galda), and (c) applying a known technique (software implementation) to a

known device (Galda’s transmitter) ready for improvement—e.g., in need of
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implementation details—to yield predictable results (a transmitter performing
Galda’s operations in software). EX1002, 99200-01.

A POSITA also would have expected to succeed in making this combination.
Galda discloses am OFDM transmitter and defines the various mathematical
operations for each of the components. Supra §§VIIL.A, IX.A; EX1002, 94202.
Implementing these mathematical operations in software would have required only
routine knowledge because software is especially well-suited for performing
mathematical operations. EX1002, §202. Given the disclosures indicating that those
in the field were aware that various transmitter functions were implemented in either
hardware or software—two known alternatives—a POSITA would have reasonably
expected success in achieving a software implementation using instructions stored
on a memory for execution by a processor. EX1002, §202.

2. Claim 22

a. [22Pre]: An apparatus comprising:

Galda discloses and renders obvious ‘“an apparatus.” EX1004, Abstract,
pp.1737-38, Figs. 1, 4, 6; §§VIILA, IX.A; EX1002, §9203-05.

b. [22A] processor; [22B] memory

Galda in view of Dowling discloses and renders obvious a processor [22A]
and a non-transitory memory coupled to the processor, the non-transitory memory

including a set of instructions stored therein and executable by the processor to

45



IPR2025-00780 Petition Requesting Inter Partes Review
Patent No. 9,768,842

[22B] perform claim 22’s functions. EX1002, §9206-09.

Dowling explains that OFDM modulation techniques “may be implemented
as software modules which execute on a programmable processor architecture.”
EX1042, 3:46-50; see id. at 5:66-6:1 (disclosing that the transmitter, receiver, and
precoder may be implemented in hardware or software”); 21:62-64 (disclosing that
the “present invention” is applicable to FFT based multicarrier modulation and
OFDM systems). In a software implementation, software is stored in memory, and
is provided from memory to a processor for execution. EX1002, 49207-08. A
POSITA knew about “software radios” with code in memory and processors to
execute that code to provide flexibility in design and updating, as opposed to
hardware which was significantly more difficult to upgrade because it is fixed in
silicon. EX1002, §9207-08; EX1008; EX1011, 99[0124]-[0125] (modulation can be
implemented in “hardware, software, or a combination thereof”). For the reasons
explained above, a POSITA would have found it obvious to implement Galda in
software stored on memory for execution by a processor coupled to the memory as
recited in claim 22. Supra §IX.C.1.

Thus, Galda in view of Dowling discloses and renders obvious limitations
[22A]-[22B].

C. Limitations [22Bi]-[22Biv]

These limitations are substantively the same as limitations of claims that were
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already addressed in connection with claims 1, 11, and their dependent claims.
Differences are noted below.

Limitation [22Bi]: Galda discloses and renders obvious this claimed function
because Galda discloses performing N-point DFT spreading on a set of data symbols
(Dl(m)) as explained for Limitations [1A], [11A], and claim 2. Supra §§IX.A.1.b,

IX.A.2.b, IX.A.3. Galda’s N-point DFT generates a plurality N of DFT-spread data
symbols (Sl(m)) because it has “L” inputs and “L” outputs. EX1004, p.1740 (Fig.

6(a) (below); EX1002, 9210-11.

ouputs “1” to “L”

irgputs “1!! to “L” -K; NO

R

Limitation [22Bii]: Galda discloses and renders obvious the claimed function

because Galda map/[s] the N DFT-spread data symbols (Sl(m)) to at least N

subcarriers (i.e., a subset of subcarriers 1 to Nc as shown by the solid and dashed

lines in Galda’s Fig. 6(a) below), of a plurality M of OFDM subcarriers (Galda’s

47



IPR2025-00780 Petition Requesting Inter Partes Review
Patent No. 9,768,842

system supports N¢ subcarriers).? EX1004, p.1740; EX1002, 99212-15. This is
discussed further above. Supra §§IX.A.l.c, IX.A.2.c, IX.A.3 (Limitations [1B],

[11B], claim 2).

-
ERL E = s H
L P > H *
D:-) y‘u) g et E Interval
P

Galda’s mapping generates complex subcarrier amplitudes because DFT-spread—

i.e., “complex transmit symbols” (Sl(m))—are applied to N subcarriers such that N
(L in Galda’s nomenclature) subcarriers have a complex non-zero amplitude.
EX1002, 9213-14.

Limitation [22Biii]: Galda discloses performing an M-point IDFT on the set
of complex subcarrier amplitudes (as discussed with respect to Limitation [22Bii]
and claim 2, supra §1X.A.3), to generate a time-domain sequence to be transmitted

onto a wireless channel because an IFFT—a type of IDFT—converts complex

2 In the annotated figure, one of the blue lines has been added to extend the line

from mapper that is in the ellipses between the subcarriers partially shown in Galda

Fig. 6(a). EX1002, 213.
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subcarrier amplitudes from the frequency domain to the time domain. EX1002,
19216-18, 48 (citing EX1015, 42, 4-48). In Galda the time-domain sequence
comprises a superposition of the OFDM subcarriers as explained above. Supra
§IX.A.d (Limitation [1C]).

Limitation [22Biv]: Galda discloses and renders obvious that the N-point DFT
spreading is configured to provide the superposition with a reduced peak-to-average
power ratio for the reasons explained in connection with Limitation [1D]. Supra
§IX.A.e; EX1004, pp.1737, 1739-41; EX1002, 99219-20.

Thus, Galda in view of Dowling renders obvious claim 22 for the reasons
explained above.

3. Claims 25-26 and 28
a. Claim 25

Galda discloses that M>N because Nc>L as explained above. Supra §IX.A.3
(claim 2). EX1002, q9221-22.

b. Claim 26

Galda’s IDFT is an inverse fast Fourier transform (IFFT) as explained above.
Supra §1X.A.4 (claim 3). EX1002, 99223-24.

C. Claim 28

Galda discloses the function of appending a cyclic prefix and a guard interval

to the time-domain sequence as explained above. Supra §1X.A.5 (claim 7). EX1002,
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9225-26.

d. Obviousness of claims 25-26 and 28

It was obvious to implement the functionality recited in claims 25-26 and 28
in software stored in memory and executable by a processor coupled to the memory
based on the combined teachings of Galda and Dowling for the same reasons
explained for claim 22. Supra §IX.C.1.

D. Ground 5: Claims 1-3, 7-8, 11, 17-18 are obvious over Kaiser in
view of Bury

1. Overview of the combination, motivation to combine;,
expectation of success

Kaiser discloses most limitations of the Challenged Claims. Kaiser shows:
OFDM transmitter (“SS-MC-MA transmitter”), OFDM spreader, mapper (“user
specific frequency mapper”), and OFDM modulator (IDFT or IFFT) to generate an

OFDM transmission signal, and a cyclic prefix appender:

50



IPR2025-00780

Petition Requesting Inter Partes Review
Patent No. 9,768,842

pilot symbol
generator

v

OFDM
with
user specific
frequency

mapper
Mapper

OFDM Spreader

p— == -

data source channel p| inter- | Symbol- |~
of user k ™! encoder leaver mapper

‘la

onverter

#n \ +_

converter

rial-to-parallel

serial-to-parallel

OFDM Modulator\ Cyclic Prefix Appender

{53 | ==

parallel
converter

—p

{ “xv} digital- x(%)

analog
converter

EX1005, pp.34, 132 (Figures B.2 & 3.2 (combined)); EX1002, 9227. “OFDM with
guard interval is applied in SS-MC-MA systems”—see Kaiser Figure B.2—*“in the
same way as in MC-CDMA systems, cf. Section 3.1.1.” EX1005, 133. Thus, a
POSITA would have understood that Figure B.2’s “OFDM” has the functional
blocks shown in §3.1.1, Figure 3.2. EX1002, 4228.

Kaiser’s OFDM transmitter spreads data symbols with Walsh-Hadamard
spreading and not the claimed DFT spreading. EX1005, p.135 (“[A] block of ... data
symbols is ... spread with orthogonal Walsh Hadamard codes ....”); id., p.134 (Table
B.1, “spreading code”).

Bury describes a multi-carrier code division multiplexing (MC-CDM)

transmitter that is “valid for both[] MC-CDMA and MC-FDMA” (called “MC-SS-
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MA” by Kaiser). EX1007, pp.857, 858. Bury illustrates an uplink and downlink
transmitter; one user “K” has non-zero symbol values and all other transmit symbols
are set to zero “thereby omitting the corresponding signal paths” for the uplink as

shown below.

OFDM SpreadingOFDM Modulator

1)ys
L0 o mapper
Xy (2) . ; +
@y X352 (4) cyeclie prefix appender
-— e
Transmit symbols set to Y o [ . 5 z
zero (for uplink) TRE s(7) P s(c) s(t)
[other users] J LB 4 5 e(t) —
K)-
KX ()
Transmit symbols set to Z
zero (for uplink)
[other users] ; 3 }-
Spreading Interleaver OFDM transmitter

EX1007, p.858 (Fig. 1(a)); EX1002, 49229-31. Bury’s and Kaiser’s transmitters both
have spreaders, mappers, OFDM modulators, and cyclic prefix appenders. EX1002,
9232.

“Walsh-Hadamard spreading” is “commonly used” in MC-CDM systems.
EX1007, p.857. This 1s true of Kaiser. Bury evaluated whether there were better
spreading codes. Bury concluded that using “Fourier spreading” using a “discrete
Fourier transform (DFT) operation” materially improved PAPR performance over

Walsh-Hadamard codes. For instance, using Kaiser’s MC-SS-MA (i.e., Bury’s MC-
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FDMA) technique, “the PAPR remains nearly constant at a low level for all
spreading factors.” Id., p.860. Thus, “in the uplink Fourier spreading outperforms
Hadamard spreading in most cases.” Id. “For both up- and down-link Fourier
spreading delivers a lower or equal PAPR. This superiority increases significantly
for larger spreading factors. In the uplink, MC-FDMA (Kaiser’s MC-SS-MA)
delivers lower PAPRs than MC-CDMA.” Id. Bury thus concludes Fourier spreading
is “the best choice” combined with MC-FDMA in the uplink. /d.

Based on these teachings, a POSITA would have been motivated to use Bury’s
DFT-spreading (Fourier spreading “implemented by” a DFT, EX1007, p.857)
instead of Kaiser’s Walsh-Hadamard codes in Kaiser’s spreader for uplink OFDM
transmissions. EX1002, 99233-34. Not only are Kaiser and Bury discussing the same
types of OFDM transmission systems (MC-FDMA (Bury) or MC-SS-MA (Kaiser),
EX1007, p.857), but Bury concluded that DFT-spreading was “the best choice” for
uplink communications. EX1002, 9234. Bury thus provides an explicit motivation
to use DFT spreading codes (DFT matrix) for spreading instead of Kaiser’s Walsh-
Hadamard codes.

Combining Kaiser and Bury would have merely applied Bury’s known
Fourier spreading techniques to improve Kaiser’s MC-SS-MA uplink transmitter
with Bury’s Fourier spreading codes instead of Kaiser’s Walsh-Hadamard codes

thereby improving Kaiser’s MC-SS-MA transmitter in the same way that it
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improved Bury’s MC-FDMA transmitter.

A POSITA would have reasonably expected to succeed in using Bury’s
spreading codes in Kaiser’s system because Bury describes using such spreading
codes in the context of a system like Kaiser’s and a POSITA would have understood
that implementing DFT spreading codes would have merely required the

undergraduate-level mathematical techniques (i.e., a DFT) to spread data symbols.

EX1002, §9235-38.

2. Claim 1

a. [1Pre]: OFDM transmitter

To the extent that the preamble is a limitation, Kaiser discloses “an OFDM

transmitter” as shown below:

pilot symbol
generator
OFDM Spreader
— I — P
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EX1005, Figs. B.2 & 3.2 (combined). Kaiser’s Fig. B.2 shows an “SS-MC-MA

transmitter of the kth user for the uplink.” Id., p.132. Kaiser thus discloses the

preamble. EX1002, 49239-41.

b. [1A]: Spreader

Kaiser discloses an OFDM spreader configured to spread a plurality of data

symbols (Q (k)):

data source
of user k

OFDM Spreader

[——— —

[
_ [
= [

d® |58 |

channel inter- | Symbol- |~ 8 I

X - 1

encoder leaver mapper | |2 Z I
58 .
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L
w

[

pilot symbol
generator
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serial-to-parallel
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* |user specifiq

OFDM

with

‘lx

frequency
mapper

EX1005, p.132. Kaiser’s OFDM spreader is configured to spread data symbols

(gUO) using a spreading matrix to generate a spread signal (g (k)):

L subsequent complex-valued data symbols gl(k),l =

1...L, of user k are serial-to-parallel converted. The vector

T
d® = (a,d, ..., a)

(B.1)

represents one block of L parallel converted data symbols

of the kth user. Each of the L data symbols is multiplied

with another orthogonal spreading code of length L. The

L X L matrix
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Ci1 C21 - Cia
C=(acwg)=|C2 22 7 L2 (8.2)
Cip Ca1  Cup
represents the L different spreading codes ¢;,l =1, ..., L,
used by user k. The matrix C is the same for all users. The
modulated spreading codes are data symbol and, thus, chip
synchronously added, resulting in the transmission vector
50 = ¢d® = (51,5, .., 50)’ (8.3

consisting of L components.

EX1005, pp.131-32; see also id., pp.130-31, 133-35, Fig. B.2. Kaiser’s spreading
matrix includes Walsh-Hadamard codes. Id., p.134. Kaiser does not describe
spreading the data symbols with Fourier coefficients to generate a discrete Fourier
Transform (DFT)-spread data signal.

Bury teaches spreading data symbols with Fourier coefficients to generate a
discrete Fourier Transform (DFT)-spread data signal. EX1007, pp.857 (describing
“Fourier spreading [3], which can be implemented by a discrete Fourier transform
(DFT) operation”), 858 (explaining matrix 7 can be “a DFT”). This generate[s] a

DFT-spread data signal at the output of the spreader as shown below:
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EX1007, p.858; EX1002, 99242-47. Bury explains: “[s]preading is done by
transforming a vector of M symbols through a matrix 7,” where the matrix is
orthogonal. EX1007, pp.857-58.

It was obvious to use Bury’s Fourier coefficients instead of Kaiser’s Walsh-
Hadamard codes to generate a discrete Fourier Transform (DFT)-spread data signal

because, among other reasons, Bury says this was “the best choice” for Kaiser’s

uplink transmitter. Supra §1X.D.1; EX1007, p.860; EX1002, §249.}

3 In the remainder of the discussion of the Kaiser-based Grounds, Petitioner refers
to refers to DFT-spread symbols/signals in view of the Kaiser-Bury combination
(i.e., replacing Kaiser’s Walsh-Hadamard coefficients with Bury’s DFT

coefficients).
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Thus, Kaiser in view of Bury renders limitation [1A] obvious.

C. [1B]: mapper

Kaiser in view of Bury renders obvious “a mapper configured to map the
DFT-spread data signal to a plurality of OFDM subcarriers.” EX1002, 99251-55.

Kaiser discloses a mapper as shown below:

pilot symbol
generator
LY
i spreader — >
2 P 1 =
w[Es v - -OFpM
data source channel inter- symbol- |4 E“_E s g_g with X
of user k » encoder [ ® leaver » mapper ’ e 2 e Z| * [user specific»
=8 e =8 frequency
3 [P oD g |L | mapper

EX1005, p.132 (Fig. B.2 & Figure 3.2). Kaiser further explains that the user-specific
frequency mapping element map/[s] the DFT-spread data signal (s) to a plurality
of OFDM subcarriers (L subcarriers). EX1005, p.132 (“mapping assigns each
subsystem, and hence, each user exclusively to its Li subcarriers”™).

In one example, Kaiser’s mapper maps spread data symbols to L=8
subcarriers (of Nc=256 available subcarriers). Id., pp.134-135. Figure B.4 shows 3

of the 8 subcarriers used by the kth user”:
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Figure B.4: OFDM frame of the proposed SS-MC-MA mobile radio system; N, = 256; N, = 31;
A\'t =19; A\'grid = 1792

EX1005, p.135 (Figure B.4). Thus, Kaiser in view of Bury renders obvious mapping
the DFT-spread data signal to a plurality of OFDM subcarriers.” EX1002, 9251-
55.

Thus, Kaiser in view of Bury renders obvious limitation [1B].

d. [1C]: OFDM Modulator

Kaiser in view of Bury renders obvious an OFDM modulator configured to
modulate the DFT-spread data signal onto the plurality of OFDM subcarriers to
produce an OFDM transmission signal comprising a superposition of the OFDM
subcarriers. EX1002, 99256-63.

Specifically, Kaiser discloses an OFDM modulator as shown below.
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EX1005, pp.34, 132 (Figs. 3.2 & B.2 (combined)). Kaiser’s OFDM modulator
includes the IFFT/IDFT and parallel-to-serial converter. EX1002, 9257. As
explained above, Kaiser explains that the “OFDM” block in Fig. B.2 relies on the
OFDM modulation techniques described in earlier section 3.1.1 (and thus illustrated
in Fig. 3.2). EX1005, p.133; EX1002, 480.

Kaiser’s OFDM modulator is configured to modulate a spread data signal
(parallelized signal s™) onto the plurality of OFDM subcarriers (L subcarriers) to
produce an OFDM transmission signal comprising a superposition of the OFDM
subcarriers which is labeled “x” in Kaiser’s Fig. B.2. EX1002, 49257-59.

Kaiser’s OFDM modulator producef[s] an OFDM transmission signal

comprising a superposition of the OFDM subcarrier at the output of the parallel-to-
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serial converter, for example. For example, Kaiser explains that

[a] key advantage of using OFDM is that the MC [(multi-
carrier)] modulation can be implemented in the discrete
domain using an IDFT, or a more computationally
efficient IFFT. [] When sampling the complex envelope
x(t) of an OFDM symbol at time instances ¢ equal to (v=1,
..., Nc, the samples are

NflgrlejZn(n—l)(v—l)/NC’U — 1, - "NC

Xy = J%Cﬁn_
(3.6)
and the sampling rate is N¢/Ts. The important result is that
the sampled sequence {xv}, v=1, ..., Nc, is the IDFT of
the source symbol sequence {S,},n=1, ..., Nc.

EX1005, p.32. Patent Owner has admitted that a POSITA “would understand that
an OFDM signal is a superposition of subcarriers.” EX1039, p.10. And, “[i]f
multiple symbols are input to the IFFT at the same time, the output discrete-time
signal is a sum (i.e., a superposition) of the subcarriers modulated with their
corresponding symbols.” Id. Thus, Kaiser’s disclosure of inputting multiple (spread)
symbols {S,} (or s¥, depending on the figure) into an IFFT, see, e.g., EX1005, p.34
(Fig. 3.2), the resulting discrete time signal {xv} is a superposition of the subcarriers
modulated with their corresponding symbols. EX1002, 49260-63; EX1039, p.10;
EX1005, pp.32, 34, 132-133.

Thus, Kaiser in view of Bury renders obvious limitation [1C].
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€. [1D]: reduced PAPR

Kaiser in view of Bury renders obvious wherein the OFDM spreader is
configured to provide the superposition with a reduced peak-to-average power
ratio.” EX1002, 99264-66.

As noted above, Bury’s DFT-spreading reduces PAPR in multi-carrier FDMA
uplink transmissions as compared to Walsh-Hadamard spreading. Supra §§VIII.C,
IX.D.1; EX1007, pp.860 (“For Fourier spreading ... the PAPR remains nearly
constant at a low level for all spreading factors.... [I]n the uplink Fourier spreading
outperforms Hadamard spreading in most cases.”); see also id. (“Fourier spreading
delivers a lower or equal PAPR” with a “superiority” that “increases significantly
for larger spreading factors.”); EX1002, 49265; Supra §§1X.D.1, IX.D.2.e.

Thus, Kaiser in view of Bury renders obvious claim 1.

3. Claim 11

Claim 11 recites a method with steps that correspond to the elements of
apparatus claim 1, as previously shown above relative to Grounds 1-2. See §§IX.A.

a. [11Pre] A method, comprising:

[11Pre] is a generic non-limiting preamble and Kaiser in view of Bury renders
the method steps obvious.

b. [11A] multiplying by a DFT spreading matrix

As explained in connection with Limitation [1A], Kaiser in view of Bury
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renders obvious multiplying a plurality of data symbols (Kaiser’s “complex-valued
data symbols gl(k),l = 1..L” are “multiplied with another orthogonal spreading
code of length L” where the spreading codes are defined by a “L x L matrix” C

—=

EX1005, p.132) by a discrete Fourier Transform (DFT) spreading matrix (Bury’s
“orthogonal” and “square” matrix T, which is used for “Fourier spreading[], which
can be implemented by a” DFT, EX1007, p.857) fo produce a plurality of DFT-
spread symbols (Kaiser’s s = (§fk), §2(k). . QL(k)) = €d® with Bury’s DFT
matrix as C, EX1005, p.132; EX1007, p.857). Supra §1X.D.2.b; EX1002, 49268-70.

C. [11B]: mapping

As explained in connection with Limitation [1B], Kaiser in view of Bury

renders obvious mapping the plurality of DFT-spread symbols (s®) =

(§1(k), §2(k). . §L(k)) to a plurality of OFDM subcarriers (L of Nc subcarriers). Supra
§IX.D.2.c; EX1002, q9271-72.

d. [11C]: modulating

As explained in connection with Limitation [1C], Kaiser in view of Bury

renders obvious modulating the plurality of DFT-spread symbols (s® =
k) (k) () - - -

(5;7.8,°...5,7) onto a plurality of OFDM subcarriers (L of Nc subcarriers) to

produce a DFT-spread OFDM signal (transmission signal labeled “x” in Kaiser’s

Fig. B.2 in the Kaiser-Bury modified method) to be transmitted into a wireless
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channel, wherein the DFT-spread OF DM signal comprises a superposition of the
OFDM subcarriers. Supra §1X.D.2.c; EX1002, 99273-74. The Kaiser-Bury DFT-
spread OFDM signal is to be transmitted into a wireless channel because Kaiser
discusses “an SS-MC-MA mobile radio system,” EX1005, pp.130, 133, and a
POSITA knew that mobile radio systems transmit over wireless channels, EX1002,
1274.

Additionally, the combined Kaiser-Bury technique would produce a DFT-
spread OF DM signal comprising a superposition of the OFDM subcarriers. Supra
§IX.D.2.d (Limitation [1C]).

e. [11D]: reduced PAPR

As explained in connection with Limitation [1D], Kaiser in view of Bury
renders obvious the DFT spreading matrix is configured to provide the superposition
with a reduced peak-to-average power ratio (PAPR). Supra §1X.D.2.e; EX1002,
19276-77.

Thus, Kaiser in view of Bury renders obvious claim 11.

4. Claims 2, 18

Kaiser in view of Bury renders obvious wherein the OFDM spreader
comprises an N-point DFT and the OFDM modulator comprises an M-point inverse
discrete Fourier Transform, wherein M>N" (Claim 2) and wherein the DFT

spreading matrix comprises an N-point DFT, and the modulating comprises
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employing an M-point inverse-DFT, and wherein N<M (Claim 18). EX1002, §9278-

83.
Specifically, Kaiser describes an L-point spreader. As shown below, Kaiser’s
spreader (a DFT matrix based on Bury) receives vector d® = ng), ggk), e Qik),

which “represents one block of L parallel converted data symbols of the kth user.”

EX1005, p.132.

OFDM Spreader/ pilot Sylzlbol
DFT Spreading Matrix ]
. 1 *
) | - —
= i . OFDM
®|EB | =5 .
data source channel inter- symbol- | 2 E_E | g_g with X
BEMRLE encoder leaver mapper | gz [ SZ|* |user specifid ™
=8 [ =3 frequency
2 g2 | L | mapper

Id., p.132 (Fig. B.2). Kaiser’s spreading matrix is an LxL matrix. EX1005, p.132.
Bury’s DFT matrix has “M” inputs because “a vector of M symbols™ is input into
transform 7, and Bury illustrates inputs 1 to M. EX1007, pp.857-858 (Fig. 1). Thus,
a POSITA would have understood that when using the combined Kaiser-Bury
system and method, the OFDM spreader/DFT spreading matrix would have used an
N-point DFT, where in Kaiser, the variable N (reflecting the total inputs into the

spreader) is L and in Bury, the variable N is M.* EX1002, 99279-80.

*In Bury N is specified as “M” because M defines the number of symbols in a
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Kaiser’s IFFT is an Nc-point IFFT.> For example, Kaiser’s Table B.1 & Fig.
B.4 disclose a 256-point IFFT (Nc=256=M) and an 8-point spreading matrix
(L=8=N), such that M>N. EX1005, p.134; EX1002, 9282. Bury’s IDFT is shown as
having more inputs than the DFT matrix to accommodate the entire system
bandwidth shared by all users. Id., p.858 (Fig. 1); EX1002, 4282. The letter defining
the variable should have no patentable weight.

Thus, Kaiser in view of Bury renders obvious claims 2 and 18.

5. Claim 3

Kaiser in view of Bury renders obvious wherein the OFDM modulator

comprises an inverse fast Fourier transform because Kaiser’s OFDM modulator

includes an [FFT:

spreading group. EX1007, p.858; EX1002, 4281.

> Nc refers to the “number of subcarriers.” EX1005, p.140.
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EX1005, pp.34, 132 (Figs. 3.2 & B.2 (combined)); id., p.134 (Table B.1); EX1002,
99284-87.

Thus, Kaiser in view of Bury renders obvious claim 3.

0. Claims 7, 17

Kaiser in view of Bury renders obvious a cyclic prefix appender configured
to append at least one of a cyclic prefix, a postfix, and a guard interval to the OFDM
transmission signal (claim 7) and a method of appending at least one of a cyclic
prefix, a postfix, and a guard interval onto the DFT-spread OFDM signal (claim
17). EX1002, 99288-90.

Kaiser discloses a cyclic prefix appender for adding a guard interval including

a cyclic prefix onto a DFT-spread OFDM signal:
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EX1005, pp.34, 132 (Figs. B.2 & 3.2 (combined)), 133 (“OFDM with guard interval

is applied in SS-MC-MA systems in the same way as in MC-CDMA systems, cf.

Section 3.1.1.”). Kaiser explains “[t]he guard interval is a cyclic prefix added to each

OFDM symbol which is obtained by extending the duration of the OFDM

symbol....” EX1005, p.33.
Thus, Kaiser in view of Bury renders obvious claims 7 and 17.

7. Claim 8

Kaiser in view of Bury renders obvious wherein the OFDM spreader is
configured to provide channel precoding.” EX1002, 99291-94. As previously
explained, the *842 Patent says that spreading with a CI matrix (e.g., including DFT

spreading codes) provides precoding. Supra §IX.A.6 (discussing claim 8 and the
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’842 Patent). EX1002, 99159-60. As discussed above regarding limitations [1A] and
[11A], Kaiser in view of Bury renders obvious a DFT spreader and DFT spreading
data symbols before OFDM modulation, and thus discloses that the spreader is
configured to provide channel precoding in the context of the *842 Patent. Supra
§§1X.D.2.b, IX.D.3.D.

Thus, Kaiser in view of Bury renders obvious claim 8.

E. Ground 6: Claims 4 and 9 are obvious over Kaiser in view of Bury
and further in view of Toshiba

1. Overview of the combination, motivation to combine;
expectation of success

Neither Kaiser nor Bury describes “data symbols” comprising “reference-
signal symbols” (claim 4) or “data symbols” multiplexed (e.g., time-multiplexed)
with “reference-signal symbols” (claim 9). These features were obvious over Kaiser
in view of Bury and Toshiba.

Even though Kaiser and Bury do not mention “data symbols” that include
“reference-signal symbols,” a POSITA would have understood that reference-signal
symbols were commonly used in OFDM systems for performing necessary functions
like synchronization, timing, and properly demodulating received signals at a
receiver. EX1002, 99295-96. Toshiba’s teachings and how they apply to claims 4
and 9 are discussed in connection with Ground 3. Supra §§1X.B.1-3. EX1002,

19297-98.
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Kaiser’s SS-MC-MA transmitter encodes data symbols using QPSK
modulation. EX1005, p.134. A POSITA knew that higher order modulation
schemes, such as QAM allowed higher data rates to be achieved. EX1002, 9299;
EX1041, 1:38-52. Additionally, Kaiser assumes that “[t]ime and frequency
synchronization” are “perfect within this thesis” citing the literature for more
information. EX1005, p.37. Thus, a POSITA would have investigated techniques for
(1) increasing Kaiser’s data rates and/or bandwidth efficiency, and (2) obtaining
timing synchronization. EX1002, 4300. A POSITA would have seen that Toshiba’s
OFDM transmission techniques accomplish both goals. EX1002, 4301; EX1041,
2:5-13 (an “object of the invention” is reducing the amount of reference data needed
to successfully demodulate “multi-valued modulated symbols” thus “increasing data
transmission efficiency”); id., 8:25-29 (using null symbols allows for achieving
“time synchronization”); EX1005, p.137 (noting ‘“high bandwidth efficiency” and
“great flexibility” as being achieved).

In considering Toshiba’s transmission technique, a POSITA would have
understood that demodulation of QAM modulated symbols requires “reference
symbols whose phase and amplitude are already known,” EX1042, 1:53-56, 8:25-
38, and that sending “null symbols” enable “timing synchronization,” id., 8:25-29.
EX1002, 9302. Toshiba’s teachings about time-multiplexing various types of data

symbols: information symbols, null symbols, and reference symbols before OFDM
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modulation techniques are performed are summarized above. Supra §1X.B.

Based on the combined teachings of Kaiser, Bury, and Toshiba, a POSITA
would have found it obvious to input data symbols that comprise reference-signal
symbols including at least one of known training symbols (Toshiba’s null symbols)
and synchronization symbols (Toshiba’s reference symbols) which are time
multiplexed into the Kaiser-Bury DFT spreader, mapper, OFDM modulator, and
guard interval appender. EX1002, 4303. A POSITA would have found it obvious to
do so because Kaiser assumes time synchronization, but refers to the literature about
ways to achieve it, thus leading a POSITA to consider methods known in the art.
EX1005, p.37; EX1002, 9303.

A POSITA would have been motivated to time-multiplex Toshiba’s
reference-signals with the Kaiser data symbols before spreading and OFDM
modulation because such a configuration is contemplated by Toshiba. EX1002,
304; EX1041, FIG. 3 (showing multiplexing before IFFT).

Moreover, a POSITA would have been motivated to apply Toshiba’s time-
multiplexing of information, null, and reference symbols such that Kaiser’s
complex-valued data symbols (d’) includes each type of symbol because it would
have merely combined prior art elements (various types of data symbols including
reference-signal symbols) according to known methods (time-multiplexing them

into a data stream) to achieve the predictable result of being able to use null symbols
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to achieve timing synchronization and reference symbols to be able to obtain phase
and amplitude information and synchronization permitting demodulation of QAM
encoded information symbols as taught by Toshiba. EX1002, 9305. This
modification would have provided the benefits of (1) providing a timing
synchronization technique to Kaiser, which assumed perfect synchronization, and
(2) allowed Kaiser to use QAM modulation, thus improving data rates. /d., §306.

Furthermore, further modifying the Kaiser-Bury combination with Toshiba
would have applied Toshiba’s known technique of time-multiplexing information
and reference-signal symbols before OFDM modulation to Kaiser’s known OFDM
transmitter, which was ready for improvement in the form of increased data rates
and timing synchronization techniques. EX1002, 9307. The combination would have
produced the predictable result of having reference signal symbols embedded in the
OFDM signal received at a receiver, thereby allowing for timing synchronization
and demodulation of QAM modulated information symbols. /d.

A POSITA would have reasonably expected to succeed in implementing the
proposed combination because Toshiba teaches a known way to employ reference-
signal symbols and use them to obtain time synchronization and allow for
demodulation of QAM modulated data symbols, thereby improving data rates.
EX1002, 4308. A POSITA would have had no difficulty time-multiplexing various

types of symbols together because the symbols vary only in the data that they contain
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and their ensuing use by the system. EX1002, 9309. These symbols would all be
operated on the same way mathematically as they are DFT spread, mapped to
subcarriers, and processed by an IFFT to OFDM modulate the output signal. /d.
These steps were understood by a POSITA and merely changing the data content
and use of the symbols was a simple modification to the Kaiser-Bury system. /d.

2. Claim 4

Kaiser in view of Bury and further in view of Toshiba renders obvious
wherein the data symbols comprise reference-signal symbols, which comprise at
least one of known training symbols and synchronization symbols.” EX1002, 49310-
13.

Kaiser discloses “complex-valued data symbols %> EX1005, p.132, but
does not describe “reference-signal symbols, which comprise at least one of known
training symbols and synchronization symbols.” Toshiba describes this as indicated

in the annotated version of Toshiba’s FIG. 3, below.
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EX1041, FIG. 3. An explanation of how Toshiba’s “null symbols™ are training
symbols and how Toshiba’s reference symbols are synchronization symbols in the
context of the *842 Patent is provided above. Supra §IX.B. For the reasons already
discussed, Toshiba discloses claim 4.

It was obvious to further modify Kaiser in view of Bury such that Kaiser’s
data symbols d¥ comprise Toshiba’s reference-signal symbols (training symbols
and synchronization symbols) for the reasons explained above. Supra §IX.E.1.

3. Claim 9

Kaiser in view of Bury and further in view of Toshiba renders obvious
wherein the plurality of data symbols are at least one of time-multiplexed with

reference-signal symbols, frequency-multiplexed with reference-signal symbols, and
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code-multiplexed with reference-signal symbols.” EX1002, 49314-17. As explained
above, Toshiba discloses time-multiplexing data symbols (e.g., modulated
“information symbols”) with reference-signal symbols (“null symbols” and
“reference symbols”). Supra §§IX.E.1, IX.B. This is shown in more detail above,
which shows that null symbols are first, reference symbols are second, and
modulated information signals appear in subsequent time slots within an OFDM
frame. Based on that discussion, Toshiba discloses the additional limitations of claim
9. Supra §§IX.B.1, IX.B.3.

For the reasons explained above, it was obvious to further modify Kaiser in
view of Bury such that data symbols are time-multiplexed with reference-signal
symbols (Toshiba’s null and reference symbols) based on Toshiba. Supra §IX.E.1.

F. Ground 7: Claims 22, 25-26, 28 are obvious over Kaiser in view of
Bury and Dowling

1. Overview of the combination, motivation to combine;
expectation of success

Claims 22, 25-26, and 28 require “a processor” [22A] and “a non-transitory
memory coupled to the processor, the non-transitory memory including a set of
instructions stored therein and executable by the processor” to perform subsequent
steps [22B]. Otherwise, these claims correspond to claims 1-3, 7, 11, and 17-18.

Kaiser suggests that at least some of the transmitter structure is implemented

in hardware. EX1005, p.137. Bury is silent on the matter. It was obvious to
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implement the combined Kaiser-Bury OFDM transmitter (as discussed in
connection with Ground 5, supra §1X.D) in computer instructions stored in memory
(e.g., software) that are executed by a processor coupled to the memory based on
Dowling.

Dowling explains that various aspects of an OFDM transmitter including its
modulation techniques “may be implemented as software modules which execute on
a programmable processor architecture.” EX1042, 3:46-50; see id. at 5:66-6:1;
21:62-64. A POSITA knew that software radios were available and had certain
advantages over hardware implementations as discussed above. Supra §IX.C
(Ground 4).

A POSITA would have been motivated to implement the Kaiser-Bury
transmitter including functions of spreading, mapping, modulation, and cyclic prefix
appending functions (among others) in a software radio for the same reasons a
POSITA would have found implementing Galda’s analogous functions in software
to be obvious. EX1002, 99318-24, 195-02; Supra §1X.C.

A POSITA also would have expected to succeed in making this combination.
Kaiser discloses an OFDM transmitter and defines the various mathematical
operations for each of the components. EX1002, 4324. Implementing the required
mathematical operations in software would have needed only routine knowledge

because software is especially well-suited for performing mathematical operations

76



IPR2025-00780
Patent No. 9,768,842

Petition Requesting Inter Partes Review

(e.g., DFT spreading, performing an IFFT, etc.). EX1002, 9324. Given the number

of disclosures indicating that those in the field knew that various transmitter

functions were able to be implemented in either hardware or software—two known

alternatives—a POSITA would have reasonably expected in achieving a software

implementation using instructions stored on a memory for execution by a processor.

Id.

2.

a.

Claim 22

[22Pre]: An apparatus comprising:

This is not a limiting preamble. Nevertheless, Kaiser describes an apparatus

shown below:
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EX1005, pp.34, 132 (Figs. 3.2 & B.2 (combined)).
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b. [22A] processor: [22B] memory

Kaiser and Bury do not explicitly describe the claimed processor or memory.
Dowling discloses and renders obvious “a processor” [22A] and “a non-transitory
memory coupled to the processor, the non-transitory memory including a set of
instructions stored therein and executable by the processor to” [22B]. EX1002,
19328-32.

Dowling discloses multi-carrier transmitters having modulators, precoders,
among other things. EX1002, 4329. Dowling explains that the disclosed transmitter
and modulation techniques “may be implemented as software modules which
execute on a programmable processor architecture.” EX1042, 3:46-50; see id. at
5:66-6:1 (disclosing that the transmitter, receiver, and precoder may be implemented
in hardware or software”); 21:62-64 (disclosing that the “present invention” is
applicable to FFT based multicarrier modulation and OFDM systems). Because
software is computer instructions that must be executed to function, those
instructions must be stored in some form of memory to allow the processor to access
and execute the instructions. EX1002, 99329-30. Dowling is merely exemplary of a
well-known fact that transmitters were implemented in hardware or software.
EX1002, 9330 (citing EX1008, EX1011, qq[0124]-[0125]).

For the reasons already explained, a POSITA would have found it obvious to

implement the combined Kaiser-Bury system in software stored in memory for
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execution by a processor coupled to the memory as recited in claim 22. Supra
§IX.F.1. Thus, Kaiser in view of Bury and Dowling discloses and renders obvious
limitations [22A]-[22B].

C. Limitations [22Bi]-[22Biv]

These limitations are substantively the same as limitations of claims that were
already addressed in connection with claims 1, 11, and their dependent claims.
Differences are noted below.

Limitation [22Bi]: Kaiser in view of Bury renders this limitation obvious as
explained above regarding for Limitations [1A], [11A], and claim 2. The Kaiser-

Bury N-point DFT generates a plurality N of DFT-spread data symbols (s®) =

(§1(k), §2(k), ...,§L(k))) because it would have had “L” inputs and “L” outputs.

EX1005, 34, 132 (Figs. 3.2 & B.2 (annotated above)); EX1002, 94333-35.
Limitation [22Bii]: The Kaiser-Bury combination renders obvious the

function map the N DFT-spread data symbols (§l(k)) to at least N subcarriers (i.e.,
L subcarriers of Kaiser’s Nc subcarriers, EX1005, pp.132, 134; EX1002, 49336-39),
of a plurality M of OFDM subcarriers (Kaiser supports Nc subcarriers, EX1005,
p.134). This is discussed further above. Supra §§IX.D.2.c, IX.D.3.c, IX.D.4
(Limitations [1B], [11B], claim 2). Moreover, Kaiser’s mapping results in generating

complex subcarrier amplitudes because DFT-spread complex-valued data symbols
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in the combined Kaiser-Bury system are applied to N subcarriers such that N
subcarriers (L in Kaiser) have a non-zero amplitude. EX1002, 9338.

Limitation [22Biii]: The Kaiser-Bury combination discloses this limitation as
explained above regarding claim 2 and because an IFFT—a type of IDFT—converts
complex subcarrier amplitudes from the frequency domain to the time domain.
EX1002, 94340-342, 48 (citing EX1015, 42, 47-48); EX1005, p.32 (describing {x,}
as representing the complex envelope of source symbols). In the Kaiser-Bury
combination the time-domain sequence comprises a superposition of the OFDM
subcarriers as explained above. Supra §I1X.D.2.d (Limitation [1C]).

Limitation [22Biv]: Kaiser in view of Bury discloses this limitation for the
reasons explained in connection with Limitation [1D]. Supra §1X.D.2.e. This is one
of Bury’s chief benefits and a key reason a POSITA would have modified Kaiser.
EX1007, 857, 860; EX1002, 9933-45.

Thus, Kaiser in view of Bury (as discussed in Ground 5) and Dowling renders
obvious claim 22 for the reasons explained above. Supra §IX.F.1.

3. Claims 25-26 and 28
a. Claim 25

Kaiser in view of Bury discloses this claim as explained with respect to claim

2. Supra §1X.D.4.
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b. Claim 26

Kaiser discloses this claim as explained with respect to claim 3. Supra
§IX.D.5.

C. Claim 28

Kaiser discloses this claim as explained with respect to claim 7. Supra
§IX.D.6.

d. Obviousness of claims 25-26 and 28

It was obvious to implement the functionality recited in claims 25-26 and 28
in software stored in memory and executable by a processor coupled to the memory
based on the combined teachings of Kaiser in view of Bury and Dowling for the
same reasons explained in connection with claim 22, above. Supra §IX.F.1. See

EX1002, 19346-51.

X. DISCRETIONARY DENIAL UNWARRANTED®
A. Fintiv Factors Favor Institution

The Fintiv factors—as applied per the March 24, 2025 Guidance on the
USPTO recission of the Interim Procedure (EX1060, “Boalick Memo™) guides

against discretionary denial. Apple Inc. v. Fintiv, Inc., IPR2020-00019, Paper 11

6 Petitioner presents these arguments without waiving additional briefing under the

USPTO’s March 26, 2025 “Interim Process for Workload Management.”
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(precedential).

1. Petitioners Will Seek a Stay

Factor 1 favors institution. Petitioner will seek a stay of co-pending litigation
pending the outcome of this and related IPRs and reexaminations. The Eastern
District of Texas has granted stays before claim construction because such cases
have “not reached such an advanced stage that it would weigh against a stay.”
Broadphone LLC v. Samsung Elecs. Co., Ltd., 2024 WL 3524022, at *2-3 (E.D. Tex.
July 24, 2024) (granting stay where “significant amount of discovery remains, the
claim construction hearing has not occurred, and trial is currently set for [over six
months later]”).

2. Parallel Proceeding Trial Date

Factor 2 is at worst neutral. A jury trial is scheduled for April 20, 2026.
EX1046, p.1. With this petition being filed in March 2025, a final written decision
may be expected by September 2026, only five months after the scheduled trial date,
assuming the trial date holds, which, at present is unlikely. Judge Schroeder has
scheduled four patent jury trials scheduled for April 20, 2026. EX1061, p.1;
EX1062, p.1; EX1063, p.1; EX1064, p.5 (resetting trial to 4/20/2024). “[T]he Board
may consider any evidence that the parties make of record that bears on the
proximity of the district court’s trial date.” EX1060, p.2. Because four patent cases

cannot be tried simultaneously which (if any) trial will proceed is speculative. Boe
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Tech. Grp. Co. v. Optronic Scis. LLC, No. IPR2024-01130, 2025 WL 305477, at *4
(P.T.A.B. Jan. 27, 2025) (Fintiv factor 2 “neutral or weigh[s] slightly in favor of not
exercising discretion” where district court “set 10 cases for jury selection on the
same day”).

Even when the Final Written Decision (“FWD”’) may come after the trial date,
the Board has instituted trial based on many of factors present here, such as diligence
in filing the petition, a stipulation not to pursue the asserted grounds in litigation,
minimal investment in litigation, and the merits of the challenge were strong. Lego
Sys., Inc. v. Mg Gaming LLC, No. IPR2020-01445, 2021 WL 606917, at *8 (finding
jury trial “five months before a final written decision” outweighed by “low”
“investment by the court and parties in the [parallel case] on” common issues,
Petitioner’s Sotera stipulation, and strong merits to the challenge); Verizon Business
Network Services, Inc. v. Huawei Techs. Co., IPR2020-01141, Paper 12 (Jan. 14,
2021). Petitioner diligently filed this petition particularly considering the complexity
of the analysis undertaken across eight asserted patents that collectively have (1) 638
pages, (2) 243 claims, (3) a range of effective filing dates, and (4) are part of a patent
family that was pending before the Office for about two decades. EX1047, q1;
EX1065. The way Patent Owner structured its patent families, shifted patent
disclosures from one application to the next, and, at times, incorporated dozens of

patents and publications by reference, placed a significant burden on Petitioner to
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assess its positions. EX1023, pp.233-236, 241; EX1031, pp.24, 26, 29, 32, 36, 44.
The complexity presented by this, and the seven other IPR petitions Petitioner is
filing, weigh strongly in favor of institution. Apple, Inc. v. SEVEN Networks, LLC,
IPR2020-00156, Paper 10 at 21-22 (June 15, 2020) (“complexity of multiple patents
and issues in the District Court Action” favored institution). Considering these
procedural and technical complexities, the Board is uniquely situated to adjudicate
patentability because of its expertise in patent law and technological questions.

3. Investment in Parallel Proceeding

Factor 3 weighs against discretionary denial. The district court case is in the
early stages. Fact discovery is in its early stages: no depositions have occurred;
expert discovery is many months away. Fact discovery will likely close December
1, 2025. EX1046, p.3. Expert discovery currently starts that same day. Id. A
Markman hearing is scheduled for Oct. 21, 2025. Id. Where, as here, “the district
court[s] ha[ve] not issued orders related to the patent at issue in the petition, this fact
weighs against exercising discretion to deny institution.” Fintiv at 10.

4. Stipulation Favors Institution

Factor 4 weighs strongly against discretionary denial. Petitioner hereby
stipulates that, if the IPR is instituted, Petitioner will not assert that any of the claims
challenged in this proceeding are invalid on any ground that Petitioner raised or

reasonably could have raised during this inter partes review. Sotera Wireless, Inc. v.
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Masimo Corp., No. IPR2020-01019, at 19 (finding “‘stipulation here mitigates any
concerns of duplicative efforts...as well as concerns of potentially conflicting
decisions” and “ensures that an inter partes review is a ‘true alternative’ to the
district court proceeding”); Lego, 2021 WL 606917, at *6 (““[FJactor weighs strongly
against discretionary denial” where Petitioner makes Sotera stipulation); Verizon
Business Network Servs, Inc. v. Huawei Techs. Co., [IPR2020-01141, Paper 12 (Jan.
14, 2021) (“[i]nstituting trial here serves overall system efficiency and integrity
goals by not duplicating efforts and by resolving materially different patentability
issues.”).

5. Identity of the Parties

Factor 5 is either neutral or weighs slightly against institution because
Petitioner and Patent Owner are the same as in district court, but a “holistic view”
favors institution. Samsung Elecs. Co. Ltd. v. Dynamics Inc., IPR2020-00505, Paper

11 at 15 (Aug. 12, 2020).

6. Merits Heavily Favor Institution

Factor 6 favors institution. The compelling merits of the challenge presented
herein further weigh heavily in favor of institution. As demonstrated by the Petition,
the challenged claims are unpatentable the cited prior art, which was not previously
considered despite numerous continuation filings. For example, a single undisclosed

reference—Galda—anticipates and/or obviates most challenged claims. The
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Board’s views on the patentability of the challenged claims will also benefit the
public, which is otherwise faced with a thicket of similar and related patents that
Patent Owner contends are essential to 4G and 5G wireless standards and which
have been asserted against various companies. EX1070. This is the first and only
IPR on the *842 Patent, so a patentability determination by the Board on this Petition
would conserve resources.

B. Denial Under §325(d) Unwarranted

The 842 Patent was not rejected on any prior art, and the prior art in
Petitioner’s Grounds was never cited, much less discussed, during prosecution.

Therefore, denial under § 325(d) is unwarranted.

XI. MANDATORY NOTICES
A. Real Party-In-Interest

Samsung Electronics Co., Ltd. and Samsung Electronics America, Inc. are the
real parties-in-interest.

B. Related Matters

The ’842 Patent is asserted in the following litigation: GenghisComm
Holdings, LLC v. Samsung Electronics America, Inc. f/k/a Samsung
Telecommunications America LLC, No. 24-cv-00242.

Patents in the same or related patent families and which name the same

inventor have been challenged in the following post-grant proceedings:
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e U.S. Patent No. 10,200,227: U.S. Reexamination Control No.
90/019,411; Samsung Electronics Co., Ltd. v. GenghisComm Holdings,
LLC, IPR2025-00781.

e U.S. Patent No. 10,389,568: Samsung Electronics Co., Ltd. v.
GenghisComm Holdings, LLC, IPR2025-00788.

e U.S. Patent No. 11,075,786: Samsung Electronics Co., Ltd. v.
GenghisComm Holdings, LLC, 1PR2025-00789; Petitioner also
anticipates filing a request for reexamination as to this patent to raise
grounds that cannot be raised in this proceeding.

e U.S. Patent No. 11,223,508: Samsung Electronics Co., Ltd. v.
GenghisComm Holdings, LLC, 1PR2025-00790; Petitioner also
anticipates filing a request for reexamination as to this patent to raise
grounds that cannot be raised in this proceeding.

e U.S. Patent No. 11,252,005: U.S. Reexamination Control No.
90/019,847; Samsung Electronics Co., Ltd. v. GenghisComm Holdings,
LLC, IPR2025-00791.

e U.S. Patent No. 11,381,285: Samsung Electronics Co., Ltd. v.
GenghisComm Holdings, LLC, IPR2025-00792; Petitioner also

anticipates filing a request for reexamination as to this patent to raise
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grounds that cannot be raised in this proceeding.
e U.S. Patent No. 11,424,792: U.S. Reexamination Control No.
90/019,848; Samsung Electronics Co., Ltd. v. GenghisComm Holdings,
LLC, TPR2025-00793.
A patent in the same family as the ’842 Patent—i.e., U.S. Patent No.
11,431,386—is asserted in GenghisComm Holdings, LLC v. Samsung Electronics
America, Inc., No. 2:24-cv-901-RWS-RSP (E.D. Tex.).

C. Lead and Back-Up Counsel

Petitioner designates the following lead and back-up counsel:

Lead Counsel Back-Up Counsel
Andrew R. Sommer (Reg. No. 53,932) | Trenton A. Ward (Reg. No. 59,157)
Greenberg Traurig, LLP Greenberg Traurig, LLP
1750 Tysons Boulevard, Suite 1000 Terminus 200
McLean, VA 22102 333 Piedmont Road NE, Suite 2500
Telephone: 703-749-1370 Atlanta, GA 30305
Facsimile: 703-749-1301 Telephone: 678-553-2470
SommerA@gtlaw.com Facsimile: 678-553-2212
Trenton. Ward@gtlaw.com
Back-Up Counsel Back-Up Counsel
Bryan K. Hanks (Reg. No. 52,991) Elana B. Araj (Reg. No. 75,804)
Greenberg Traurig, LLP Greenberg Traurig, LLP
222 S. Main St. #1730 One Vanderbilt Avenue
Salt Lake City, UT 84101 New York, NY 10017
Telephone: 801-478-6900 Telephone: 212-801-6566
Bryan.Hanks@gtlaw.com Fax: 212-801-6400
Elana.Araj@gtlaw.com
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Back-Up Counsel

Back-Up Counsel

Jared Lee (Reg. No. 72,786)
Greenberg Traurig, LLP
222 S. Main St. #1730

Salt Lake City, UT 84101
Telephone: 801-478-6900
Jared.Lee@gtlaw.com

Stephen M. Ullmer (pro hav vice to be
filed)

Greenberg Traurig, LLP

0260 SW Greenburg Road

Suite 400

Portland, OR 97223

Tel: 303-572-6579
ullmers@gtlaw.com

D. Service

Petitioner consents to service by email on the following email addresses: GT-

Genghiscomm-IPR@gtlaw.com.

XII. FEES

The required fee is being paid electronically through P-TACTS.

Dated: March 28, 2025

Respectfully Submitted,

/Andrew R. Sommer/

Andrew R. Sommer
Reg. No. 53,932
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CERTIFICATE OF COMPLIANCE

This petition complies with the word count limits set forth in 37 C.F.R. §
42.24(a)(1), effective May 2, 2016, because this Petition contains 13,872 words,
excluding the parts of the petition exempted by 37 C.F.R. § 42.24(a), as determined
using the word count provided by Microsoft Word, which was used to prepare this

Petition.

Dated: March 28, 2025 Respectfully Submitted,

/Andrew R. Sommer/

Andrew R. Sommer
Reg. No. 53,932
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CERTIFICATE OF SERVICE

Pursuant to 37 C.F.R. §§ 42.6(e) and 42.105(a), the undersigned certifies that
on March 28, 2025, I caused a true and correct copy of PETITION FOR INTER
PARTES REVIEW OF CLAIMS 1-4, 7-9, 11, 17-18, 22, 25-26, AND 28 OF
U.S. PATENT NO. 9,768,842, PETITIONER’S POWER OF ATTORNEY
BY SAMSUNG ELECTRONICS CO., LTD., PETITIONER’S POWER
OF ATTORNEY BY SAMSUNG ELECTRONICS AMERICA, INC., AND
EXHIBIT NOS. 1010-1016, 1018-1023, 1035, 1038-1047, 1059-1065, 1070-
1071 by EXPRESS MAIL on the Patent Owner at the correspondence address of
record for U.S. Patent No. 9,768,842 as follows:

Mr. Steven J Shattil
P.O. Box 17355
Boulder, CO 80308-0355
UNITED STATES
I further certify that a courtesy copy of the above-identified materials were

served on litigation counsel by electronic means upon the foregoing individuals:

Alison Richards, Esq. — aricahrds@giplg.com

/Andrew R. Sommer/

Andrew R. Sommer
Reg. No. 53,932
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