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I. INTRODUCTION

American Honda Motor Co., Inc. (“Petitioner” or “Honda”) petitions for
Inter Partes Review (“IPR”) of claims 1-18 (“the Challenged Claims”) of U.S.
Patent No. 10,447,450 (“the *450 patent”) assigned to Neo Wireless LLC (“Neo
Wireless”), United States District Courts — National Judicial Caseload Profile.”

The challenged claims are directed to a resource allocation method in a
generic orthogonal frequency-division multiplexing (OFDM) communication
system. Specifically, the challenged claims recite allocating communication
segments in a time-frequency plane using “time-frequency resource units.”
These “units” are organized into a communication segment with a “starting time-
frequency coordinate” and “N time-frequency resource units.” But before the
’450 patent, using a “time-frequency resource unit” for allocating
communication segments was well-known and had been fully developed.
Section V.B. The challenged claims are therefore not patentable and should be
canceled.

Petitioner’s expert, Dr. Sarah Kate Wilson, who has over 32 years of
experience working with wireless communications systems, explains that using a
“time-frequency resource unit” was well-known and publicly disclosed well
before the 450 patent. For example, by 2004, prior to the earliest priority date of

the ’450 patent, multiple patents were filed detailing specific systems and
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methods for allocating communication segments using a “time-frequency
resource unit.” A subset of these patents are discussed herein, and include U.S.
Patent Application Publication No. 2005/0058089 to Vijayan et al.
(“Vijayan089”) and U.S. Patent Application Publication No. 2005/0141475
Vijayan et al. (“Vijayan475”). Vijayan089 discloses time-frequency
“transmission slots” and assigns a segment using “two parameters: the start of
the segment ... and the length of the segment,” where the length of the segment
is specified by the number of slots in the segment. EX1005, Vijayan089, q74.
Vijayan475 also discloses transmission slots, but in a manner different from
Vijayan089. Specifically, Vijayan475 defines a starting coordinate and number
of slots using “Start Offset,” “Slot Info,” and “Stream Lengths” parameters.
EX1006, Vijayan475, 945. Vijayan475 applies its techniques to multiplexed
logical channels (MLCs) while Vijayan089 applies its techniques to physical
layer channels (PLCs). In this way, both Vijayan089 and Vijayan475 separately
and distinctly disclose “time-frequency resource units.”

Vijayan089 and Vijayan475 used in various combinations disclose the
challenged claims of the 450 patent. Unfortunately, none of the prior art
references relied on herein were previously applied against the 450 patent
during prosecution. If they had been, the *450 patent would not have been

allowed.
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II. MANDATORY NOTICES

A.  Real Party in Interest

American Honda Motor Co., Inc. and Honda Development & Manufacturing of

America, LLC (collectively, “Honda’) are the real parties-in-interest.

B. Related Matters

The *450 patent is the subject of the following civil actions: Neo Wireless
LLC v. Dell Technologies Inc., 1-22-cv-00060 (W.D. Tex.), filed January 12,
2021; Neo Wireless LLC v. LG Electronics Inc., 6-21-cv- 00025 (W.D. Tex.),
filed January 13, 2021; Neo Wireless LLC v. Apple Inc., 6-21- cv-00026 (W.D.
Tex.), filed January 13, 2021; Neo Wireless, LLC v. Ford Motor Company, 4-
22-cv-00210 (W.D. Mo.), filed March, 29, 2022; Neo Wireless, LLC v.
American Honda Motor Co., Inc., 2-22-cv-01824 (S.D. Ohio), filed March 29,
2022; NEO Wireless, LLC v. Nissan North America Inc., 3-22-cv-00220 (M.D.
Tenn.), filed March 29, 2022; Neo Wireless LLC v. Tesla, Inc., 2-22-cv-00095
(E.D. Tex.), filed March 29, 2022; Neo Wireless LLC v. General Motors
Company, 2-22-cv-00094 (E.D. Tex.), filed March 29, 2022; Neo Wireless LLC
v. Toyota Motor North America, Inc., 2-22-cv-00093 (E.D. Tex.), filed March
29, 2022; Neo Wireless, LLC v. Volkswagen Group of America, Inc., 1-22-cv-
00076 (E.D. Tenn.), filed March 29, 2022; In re: Neo Wireless, LLC Patent
Litigation, 2-22-md-03034 (E.D. Mich.), filed June 23, 2022; Neo Wireless,

LLC v. American Honda Motor Co., Inc., 2-22-cv-11403 (E.D. Mich.), filed
3
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June 27, 2022; Neo Wireless, LLC v. Ford Motor Company, 2-22-cv-11402
(E.D. Mich.), filed June 27, 2022; Neo Wireless LLC v. Tesla Inc., 2-22-cv-
11408 (E.D. Mich.), filed June 28, 2022; Neo Wireless LLC v. General Motors
Company, 2-22-cv-11407 (E.D. Mich.), filed June 28, 2022; Neo Wireless LLC
v. Toyota Motor North America, Inc., 2-22-cv-11406 (E.D. Mich), filed June 28,
2022; Neo Wireless, LLC v. Volkswagen Group of America, Inc., 2-22-cv-11404
(E.D. Mich.), filed June 28, 2022; Neo Wireless, LLC v. Nissan North America
Inc., 2-22-cv-11405 (E.D. Mich), filed June 29, 2022; Neo Wireless, LLC v.
FCA US LLC, 3-22-cv-01252 (N.D. Ohio), filed July 15, 2022; Neo Wireless,
LLCv. FCA US LLC, 2-22-cv-11770 (E.D. Mich.), filed August 2, 2022; Neo
Wireless, LLC v. Mercedes-Benz USA, LLC, 3-22-cv-00780 (M.D. Fla), filed
July 15, 2022; and Neo Wireless, LLC v. Mercedes-Benz USA, LLC, 2-22-cv-
11769 (E.D. Mich.), filed August 2, 2022.
The °450 patent was also the subject of IPR2021-01486, Dell Inc. v.
Neo Wireless LLC, filed September 16, 2021. On September 15, 2022,
Volkswagen filed petitions for inter partes review of commonly-assigned U.S.
Patent Nos. 10,075,941 (IPR2022-01537), 10,771,302 (IPR2022-01538), and
10,965,512 (IPR2022-01539). Ford filed a separate petition to the

Volkswagen petition in Ford Motor Company v. Neo Wireless, LLC,

IPR2023-00763, filed March 29, 2023.
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Petitioner provides the following designation of counsel.

Lead Counsel Backup Counsel

Thomas A. Rozylowicz, Reg. No. 50,620
Fish & Richardson P.C.

60 South Sixth Street, Suite 3200
Minneapolis, MN 55402

Tel: 202-783-5070

Fax: 877-769-7945
Email:IPR15625-00371P3@fr.com

John T. Johnson, Reg. No. 37,363
Jeffrey C. Mok, Reg. No. 69,878
Won Yoon, Reg. No. 71,058

60 South Sixth Street, Suite 3200
Minneapolis, MN 55402

Tel: 202-783-5070

Fax: 877-769-7945
PTABInbound@fr.com

D. Service Information

Please address all correspondence and service to the address listed above.

Petitioner consents to electronic service by email at IPR15625-00371P3@fr.com

(referencing No. 15625-0037IP3 and cc’ing PTABInbound@fr.com).

III. GROUNDS FOR STANDING

The undersigned and Petitioner certify that the 450 patent is available for inter

partes review. Petitioner is not barred or estopped from requesting this inter partes

review on the grounds herein with Honda having been served on March 30, 2022.

IV. IDENTIFICATION OF CHALLENGE (37 C.F.R. §42.104(B))

A. Citation of Prior Art

The *450 patent was filed on August 14, 2017. EX1001, (22), (60), (63).

Through several continuation applications, the *450 patent claims the benefit of U.S.

Provisional Patent Application No. 60/721,451, filed September 28, 2005. Id., (60),

(63). Petitioner does not concede that the challenged claims are entitled to the benefit

5
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of this date. Nonetheless, all references relied upon qualify as prior art with respect to

September 28, 2005.

Vijayan089 (EX1005) was filed on September 1, 2004 and published on
March 17, 2005, more than six months prior to the earliest effective filing date of
the ’450 patent. Therefore, Vijayan089 is prior at least under 35 U.S.C. §§ 102(a)
& (e) (pre-AIA).

Vijayan475 (EX1006) was filed on October 18, 2004 and published on June
30, 2005, more than two months prior to the earliest effective filing date of the
’450 patent. Therefore, Vijayan475 is prior at least under 35 U.S.C. §§ 102(a) &
(e) (pre-AlA).

U.S. Patent Pub. No. 2005/0277429 (Laroia) (EX1007) was filed on June
10, 2004, more than a year prior to the earliest effective filing date of the *450
patent, and published on December 15, 2005. Therefore, Laroia is prior art at least
under 35 U.S.C. § 102(e) (pre-AlA).

U.S. Patent Pub. No. 2005/0063345 (Wu) (EX1008) was filed on August
11, 2004 and published on March 24, 2005, more than six months prior to the
earliest effective filing date of the *450 patent. Therefore, Wu is prior at least under

35 U.S.C. §§ 102(a) & (e) (pre-AlA).

U.S. Patent Pub. No. 2005/0243774 (Choi) (EX1009) was filed on September

17,2003, more than two years prior to the earliest effective filing date of the *450
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patent, and published on November 3, 2005. Therefore, Choi is prior art at least under

35 U.S.C. § 102(e) (pre-AlA).

B.  Statutory Grounds for the Challenge

Ground References Basis | Claims Challenged
1 Vijayan089 + Laroia §103 1-5,7-11, and 13-17
2 Vijayan475 + Wu §103 1-5, 7-11, and 13-17
3 Vijayan089 + Laroia + Choi | §103 6, 12, and 18
4 Vijayan475 + Wu + Choi §103 6, 12, and 18

V. TECHNICAL BACKGROUND

The *450 patent is directed to a “[m]ethod and system for minimizing the control
overhead in a multi-carrier [OFDM] wireless communication network.” EX1001, 2:45-
47, 4:63-5:5. To allegedly minimize this overhead, the 450 patent describes defining a
zone or segment of communication resources using time- frequency resource “units.”
Id., 6:49-51, 7:7-30. A segment is then defined using a starting time-frequency
coordinate and a number of units. Id., 6:22-29. But these techniques and alleged
benefits were known well before the 450 patent’s earliest possible priority date.
EX1003, q970-77. Similarly, the use of a mobile device identifier used to recover

information from the segment was also well-known. Id., §978-80.
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A.  OFDM Communication Systems Were Well Known

The inventors of the 450 patent did not invent OFDM. Specifically, the
’450 patent admits that the IEEE 802.16 (WiMAX) standard was well-known
and used to support wireless communications. EX1001, 1:42-45. The WiIMAX
standard implements OFDM, which the *450 patent adopts for its disclosure. 1d.,
3:6-12; EX1003, 9961-69. Indeed, Vijayan089, Vijayan475, Laroia, Wu, and
Choi are also just a few of the many prior art references that specifically

describe OFDM communication systems. EX1003, 461-69.

B. Using Time-Frequency Units to Allocate a Communication Zone or
Segment was Well Known

As discussed below, both Vijayan089 and Vijayan475 disclose using
time- frequency units to define a communication segment/zone. See Sections
VIIL.B.3, IX.B.3. Indeed, as explained by Dr. Wilson, this concept was well
known in the art and commonly applied to OFDM systems. EX1003, 970-77.

For example, using a data transmission “resource mapping” with “time-
frequency resources of a slot interval including OFDM symbols” was well-
known. EX1023, Abstract. As Dr. Wilson explains, it was well-known in the art
to allocate “time-frequency resources to multiple subscribers” for OFDM
communications. EX1003, 9470-77; EX1023, 9949-50. One example allocation
would be to use blocks of time-frequency resource units as depicted below.

EX1023, FIG. 1, 949- 50.
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FIG.1
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EX1023, FIG. 1.

These time-frequency resource units have also been referred to as
“allocation units” in the art. EX1003, §73; EX1024, 9938, 46-47, 49. It was well-
known in the art to use such allocation units to define an “allocation region” using
a “total number of [] allocation units” as well as an “index value” identifying the

starting allocation unit as seen in the figure below. EX1024, 4953, 66, 70.
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F1G.5B

Similarly, the goal of minimizing the amount of bits needed to identify

allocated time-frequency units was also well-known. EX1003, 474; EX1025, 9915,

32, 34, 143. For example, it was well-known to use a resource allocation starting

coordinate as well as a “pattern identification number” to specify a segment of

time-frequency resource units as seen below. EX1025, q972-74.
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A pattern identification number specifies a pattern of allocated time-

frequency units as indicated in the table below. Id., §969-74. In the table, the

pattern identification number “2” indicates the time-frequency resource units

corresponding to the “a,” “b,” and “d” slots, which reflects the pattern of allocated

resources (black squares) in the figure above. Id.; EX1003, 9[75.
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61b
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61

51

\

52

(ALLOGATION PATTERN 5 53 5
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PATTERN PATTERN
IDENTIFICA- HEAD PATTERN
TION NUMBER | COORDINATE
1 a abec
2 a abd
N c ceg

EX1025, FIG. 5.

Mobile devices would store such a table in memory. EX1025, §976-79.

Using this table, mobile devices receiving a “startup coordinate” and pattern

identification number would discern an allocated time-frequency segment. /d.

Thus, base stations informed mobile devices of allocated time-frequency units

using fewer overhead bits. /d., 915, 32, 34, 143; EX1003, 476.

11
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C.  Assigning an Identifier to a Mobile Device Was Well-Known

As discussed below, both Laroia and Wu disclose a base station assigning an
identifier to a wireless device. See Sections VIII.A, VIII.B.2, IX.A, IX.B.2. Indeed,
as explained by Dr. Wilson, this concept was commonly applied to OFDM
systems. EX1003, 9978-80.

For example, it was well-known in the art for base stations to assign wireless
terminal identifiers when “making segment assignments.” /d.; EX1026, 9943, 55,
67. Such identifiers were ubiquitous in wireless communication networks such as
those “operating under the CDMA2000 family of standards, GSM networks,
AMPS/TDMA networks, Wideband CDMA (or WCDMA) networks, IEEE802.xx
networks, and GSM-1x networks.” EX1027, 493, 8. Example identifiers included
an “Electronic Serial Number (ESN), a User Identity Module (UIM) ID, a
Subscriber Identity Module (SIM) ID, or a Mobile Equipment Identifier (MEID).”
1d.; see also EX1028, Abstract, 2:61-3:16 (describing a “Temporary Mobile
Station Identification (TMSI) number” assigned by a base station).

The *450 patent describes a “basic connection identification (BCID),” but
this too was well-known in the art. EX1001, 8:37-42, 9:4-29; EX1029, 993, 11-13;
EX1030, q912-13, 53; EX1003, 480. For example, the IEEE 802.16¢ standard used
BCIDs to identify subscriber terminals serviced by a base station well before the

’450 patent. EX1029, q92-5, 44. It was well-known in the art to use a BCID to

12
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identify messages intended for a particular mobile device: “the terminal determines
whether or not its own BCID has been included in [a] message received from the
BS. If so, the corresponding terminal wakes up from the sleep mode and then is
switched to the active mode.” Id., §99-11. Otherwise, the mobile device remains in
a sleep mode to reduce power consumption. /d.; EX1030, Abstract, 491-8. Thus, a
base station assigning an identifier to a mobile device was well-known. EX1003,

1478-80.
V1. THE ‘450 PATENT
A. Overview

Like the prior art, the 450 patent describes allocating time-frequency
“zones” for OFDM communications. EX1001, Abstract. To define a zone or
segment, the 450 patent uses a starting time-frequency coordinate and an “N”-
value indicating the number of time-frequency units for the segment. Id., 6:22-29
(“using a one-dimensional offset with respect to the origin of the zone rather than
the two-dimensional” mapping) (emphasis added). Using these parameters
allegedly reduces the number of bits needed to map a data stream to a time-
frequency segment. Id., 5:54-57. Both this technique and goal, however, were
well- known in the art prior to the *450 patent. EX1003, 9970-77.

Figure 3 depicts the basic structure for dividing a communication frame into
a time and frequency domain. EX1001, 4:16-26. Figure 3 also depicts “basic

resource units” having a time and frequency dimension. Id., 6:49-51, 7:7-30;
13
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EX1003, q930-41.
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EX1001, FIG. 3.
Figure 6 depicts grouping time-frequency resource units into zones and

providing a time-frequency unit identification. EX1001, 2:32—-33, 5:32-34.
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The zones in Figure 6 allegedly overcome the inefficiencies of the IEEE
802.16 standard by reducing the amount of control overhead. 1d., 5:34-57. To
further reduce overhead, the *450 patent describes using a one-dimensional offset

with respect to the origin of the zone rather than starting and ending time-

frequency coordinates. Id., 6:22-29.

To perform the mapping for a particular zone or segment, the 450 patent
uses a “basic resource unit.” 1d., 6:45-52, 7:7-27. The *450 patent identifies the
number of units for a segment using a modulation coding scheme (“MCS”)

designation as seen in Table 1. Id., 6:22-44, 7:7-39.

TABLE 1
Coding Raw
MCSI  Modulation rate Information bits  symbols Units
1 16QAM L 160 80 1
2 QPSK L5 160 160 2
k QPSK Ya 160 320 -
4 QPSK % 160 640 8

EX1001, 6:36-44 (Table 1).

As seen here, an MCSI of 1 indicates that one basic resource 1s used while
an MCSI of 4 indicates that eight are used. Id., 7:20-24; EX1003, 941. With this
information, the 450 maps a segment using a starting point or coordinate and a
number of basic time-frequency resource units. EX1001, 7:7-24.
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As discussed below, however, at least Vijayan089 and Vijayan475 disclose

this same technique and provide the same benefits touted in the *450 patent. See

Sections VIII.B.3, IX.B.3.

B.  Prosecution Summary

The Examiner for the *450 patent did not analyze Vijayan089, Vijayan475,
Laroia, Wu, or Choi in any rejection. In fact, no references are cited on the face
of the ’450 patent. EX1001. During prosecution, the Examiner issued one non-
final office action rejecting the claims based on statutory double patenting in
view of U.S. Patent No. 9,042,337. EX1002, 81-89. In response, the applicant
canceled the original claims and submitted the claims that ultimately issued in the
’450 patent. EX1002, 95-99. The Examiner did not provide any explanation as to
why the *450 patent’s claims were allowable. EX1002, 109-110, 114-115;

EX1003, §942-46.

C. 1PR2021-01486
On September 16, 2021, Dell Inc. filed a petition (IPR2021-01486)

challenging all claims of the 450 patent (claims 1-18). EX1010, 1. The Petition
included a single obviousness ground based on the combination of U.S. Patent
Pub. No. 2005/0157803 to Kim et al. (EX1015) and IEEE Std 802.16, 2004
Edition (Oct. 1, 2004) (EX1016). EX1010, 1-2. Neo Wireless submitted a

Preliminary Response supported by its own expert declaration. See EX1012,
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EX1013. The Board subsequently issued a decision denying institution. See

EX1014.

In determining that the combination did not suggest a “time-frequency
coordinate” or a “time-frequency resource unit,” the Board cited Neo Wireless’s

(133

argument that the “‘time-frequency’ resource unit [] transforms the time and
frequency units into one combined dimension.” EX1014, 25-27 (citing EX1012,
10). The Board also referenced Neo Wireless’s argument that the *450 patent uses
“two parameters to map a packet stream: the starting time-frequency coordinate
and N, the number of time-frequency resource units.” EX1014, 25-26 (citing
EX1012, 10) (emphasis added). The Board indicated that the proposed
combination did not teach these features and that Dell conflated “separate
frequency subchannels and time slots as the recited singular ‘time-frequency

resource’ and separate starting time and frequency coordinates as the recited

singular ‘starting time-frequency coordinate.”” EX1014, 27.

D. Level of Ordinary SKkill in the Art

A person of ordinary skill in the art (“POSITA”) would have a bachelor’s
degree in electrical engineering, computer engineering, computer science, or an
equivalent field, or an advanced degree in those fields, as well as at least 3-5 years
of academic or industry experience in mobile wireless communications, or

comparable industry experience. EX1003, 4952-53.
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E. Claim Construction

In inter partes review proceedings, a claim of a patent is construed using the
same standard used in federal district court. See 37 C.F.R. § 42.100(b) (2018).
Under that standard, claim terms are construed in accordance with their ordinary
and customary meaning, as understood by one of ordinary skill in the art, and in
view of the patent specification and the relevant prosecution history. Phillips v.

AWH Corp., 415 F.3d 1303, 1312-1313 (Fed. Cir. 2005) (en banc).

The 450 patent does not explicitly define any claim terms, and the claim
terms recited in the challenged claims are sufficiently clear on their face. Thus,

none of these terms require explicit constructions.

In a previous litigation, Neo Wireless argued that the term “configured to”
should be construed as: “An apparatus/element is ‘configured to’ perform a
function if it includes hardware and/or software enabling the apparatus/element to
perform the function.” EX1020, 4. A POSITA would have understood this term to
have its plain and ordinary meaning, but to the extent that this construction is
adopted, the grounds of unpatentability presented below still render this claim
element obvious. EX1003, 9954-57.

VII. OVERVIEW OF THE APPLIED REFERENCES
A. Vijayan(089

Similar to the 450 patent, Vijayan089 discloses an OFDM communication

18



Petition for Inter Partes Review of
U.S. Patent No. 10,447,450
system with base stations and wireless devices as shown in Figure 1. EX1005, 4936-

37,46-47,107-11; EX1003, 9981-89.

FIG. 1
EX1005, FIG. 1.
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Vijayan089 also describes a frame structure for transmitting data from a base
station to a wireless device. EX1005, q938-45, 48-49. Figure 2 depicts a “super-

frame” that is composed of multiple “frames.” Id., 9938, 44-45.

A

< One Super-Frame 210
Pilot & Overhead

230 220a 220b 220¢ 220d
) 2 Z 2
use Frame 1 Frame 2 Frame 3 Frame 4 see
Time
FIG. 2

EX1005, FIG. 2.

A frame is composed of “transmission units” that are defined as portions of a
time and frequency plane. EX1005, FIG. 4, 4946-47, 59-67. As seen in Figure 4, one
transmission unit may correspond to a particular OFDM symbol period (time
parameter) as well as a particular subband (frequency parameter). /d., FIG. 4, FIG.
7A, FIG. 7B, 999, 11, 59, 68-76. Vijayan089’s “subbands” correspond to

“subcarriers” that carry OFDM data. /d., 5.
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EX1005, FIG. 4.

Vijayan089 also organizes transmission units into “transmission slots” in the
“time-frequency plane,” where each transmission slot includes a group of
subbands/subcarriers. EX1005, 459; see also id., §56. Vijayan089 groups these
transmission slots into time-frequency segments corresponding to different
communication channels, such as a “physical layer channel (PLC).” 1d., 9937, 47.

Figures 7A and 7B depict example PLC segments. /d., §968-76.
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EX1005, FIG. 7A.
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EX1005, FIG. 7B.

While “the segment assigned to each active PLC may include any number of
slots,” the discussion below focuses on segment 734 corresponding to PLC 2.

EX1005, 974

23



Petition for Inter Partes Review of
U.S. Patent No. 10,447,450

A
:
8
7
= 6
o
G 5
E 4 PLC 1 PLC2 PLC3
2 & = q

2 3

Symbol Period
FIG. 7B

EX1005, FIG. 7B (annotated).

Segment 734 includes four transmission slots within a time interval
corresponding to symbol periods four and five and has a starting coordinate of
(symbol period = 4, subband group = 2). EX1005, 9972-76; EX1003, 987. Like the
’450 patent, Vijayan089 explicitly defines a segment of time-frequency resource
using a starting coordinate and a number of transmission slots: an “assigned segment
may be specified by two parameters: the start of the segment (which may be given
by the starting subband and symbol period) and the length of the segment.”

EX1005, 974 (emphasis added).
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Vijayan089 also explains that using two parameters “reduce/[s] the amount of
overhead signaling needed to indicate the specific slots assigned to each active
PLC.” Id., §76 (emphasis added). Like the *450 patent, Vijayan089 “effectively
maps all of the slots in a two-dimensional (2-D) strip onto a one-dimensional (1-D)
strip and then performs 2-D slot assignment using one dimension.” Id., {74
(emphasis added).

Vijayan089 therefore discloses the same usage of time-frequency units and a
starting time-frequency coordinate and N-value to inform a mobile device of an

allocated time-frequency segment. See Section VIIL.B.3; EX1003, 982-89.

B. Vijayan475

Vijayan475 includes different inventors from Vijayan089 and discloses a
different process for conveying an allocated time-frequency resource segment.
EX1003, 9990-96.

Vijayan475 allocates a segment using a starting time-frequency coordinate
and N-value, but Vijayan475 applies its process to a “multiplexed logical channel
(MLC)” rather than the “physical layer channel (PLC)” described in Vijayan089.
EX1006, 999, 36-42; EX1003, 990. As a result, Vijayan475 allocates time-
frequency resource segments differently from Vijayan089. See Sections VIIL.B.3,
IX.B.3; EX1003, 990. Specifically, Vijayan475 uses “Start Offset,” “Slot Info,”

and “Stream Lengths™ parameters to define a starting time-frequency coordinate
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and N-value. See Section [X.B.3; EX1006, 4940, 42, 45-47, 56.
With that said, Vijayan475 is generally directed to OFDM communications and
uses a frame structure for communications. EX1006, FIG.1, §926-27, 67-75.

Vijayan475 discloses a “super-frame” composed of multiple “frames” as depicted

in Figure 2. Id., F1G. 2, Abstract, 4910, 12, 29-32, 37-42, 45, 56-59.

14 Super-frame 210 ._i

212 214 216a 216b 216c . 216d
£ 2 2 2 Z L
Qver-
e I,DM head Frame 1 Frame 2 Frame 3 Frame 4 TPM e
ilot K Pilot
Info
» Time
FIG. 2

EX1006, FIG. 2.
Each frame includes “slots” defined on a time-frequency plane. EX1006, FIG.
4, 9936-42, 45-49, 56-57. Figure 4 depicts an example frame that carries an assigned
“MLC x” segment for communications. /d., 4940, 42, 45-49, 56. “MLC x is

assigned 16 slots.” Id., J40.
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EX1006, FIG. 4 (annotated).

“Each MLC may be ‘allocated’ a fixed or variable number of slots in each
super-frame.” EX1006, 438. Figure 4 depicts a time value (Symbol Period Index) in
the horizontal axis and a frequency value (Slot Index value identifying groups of
subbands/subcarriers) in the vertical axis. /d., FIG. 4, 9925, 36, 40, 46.

To define a segment, Vijayan475 uses “Start Offset” and “Slot Info” parameters to
identify a starting time-frequency coordinate corresponding to a “Start Slot.” Id.,
19140, 42, 45-47, 56. Vijayan475 also uses a “Stream Lengths” parameter to
determine the “number of slots allocated to the MLC.” 1d., 9940, 45, 51-52, 54-55.

Vijayan475 summarizes these parameters in Table 1:
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TABLE 1

Start Offset

Starting Time- /'

Frequency i
Coordinate — Slot Info
Parameters
Stream
Lengths
Next Super-
frame Offset
Reserved

MLC Present = ‘1”7 (active MLC)

Indicate the starting symbol period index for the
slots assigned to the MLC.

Contain parameters describing the slots assigned
to the MLC.

Contain the length of each stream layer

packet carried by the MLC in the current
super-frame.

MLC Present = ‘0’ (inactive MLC)

Indicate the next super-frame in which the MLC
may be sent.

Padding to make the location record a fixed
size.

EX1006, 945 (Table 1, annotated).

Like the 450 patent, Vijayan475 also endeavors to reduce the amount of

overhead signaling needed to convey a resource allocation to a wireless device via

the use of an encoding scheme. EX1006, 938, 40, 42, 46-49, 55; EX1003, 9Y90- 96.

C. Laroia

Laroia describes an OFDM base station assigning wireless terminal

identifications to wireless terminals to route transmitted messages. EX1007, 4938,

40, 53, 65, 109-11. Laroia describes “terminal identification (ID) information”

which “may be a base station assigned ID for [Wireless Terminal] WT 1.” Id., q38.

The “WT identification information” allows a wireless terminal to identify that it
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“is the specific intended recipient” for a particular message. 1d., 4440, 53; see also

id., FIG. 2, FIG. 3, 1938-39, 49, 58; EX1003, 9997-99.

D. Wu

Wu also describes an OFDM system where base stations communicate messages
to wireless devices (“user equipment” or “UE”). EX1008, Abstract,
1933-34, 87, 94, 98; EX1003, 99100-102. Wu describes a base station assigning a
“sixteen bit UE identifier 165 to each UE to route messages. EX1008, 4994, 98.
The UE identifier “identifies which receiver is to receive the current [downlink]
content.” Id. (emphasis added); see also id., 94, 87, 134. This UE identifier
identifies the “OFDM slots ... for a given receiver.” Id., 920-21, 94, 128. Wu’s
base station provides the UE identifier via a control channel that includes
“identifiers for each receiver scheduled during the slot and an indication of which
sub-carriers are for which receiver.” Id., 9933-34. The UE receiver then

demodulates the “OFDM slot only if scheduled during the slot.” Id., {25, 50.

E. Choi

Choti describes enhancing wirelessly communicated data using “repetition
encoding.” EX1009, Abstract (emphasis added); EX1003, 49103-105. This
repetition coding may improve “error correction” and provide a “more robust data
transmission scheme at reduced data rates.” EX1009, §2. Choi’s repetition coding

can be applied to OFDM symbols in the time domain and/or frequency domain.
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1d., q]13, 16-18. This simply involves repeating the OFDM symbols “a desired number
of times.” Id. Choi also discloses repeating encoded data in both the time and/or
frequency domains. /d., 913, 51.

VIII. GROUND 1: CLAIMS 1-5, 7-11, AND 13-17 ARE OBVIOUS OVER
VIJAYANO089 AND LAROIA

Vijayan089 and Laroia disclose each and every limitation of claims 1-5, 7- 11,
and 13-17. EX1003, q9106-189. Vijayan089 expressly discloses using time-
frequency “transmission units” or “transmission slots” to allocate resources and
using a starting time-frequency coordinate and an N-value of transmission slots.
See Section VIII.B.3.

Laroia expressly assigns an identifier to a wireless terminal so that it can discern

its own messages intended for reception. EX1003, 99107-116, 134-137. A POSITA
would have found it obvious and would have been motivated to combine Vijayan089

and Laroia to also provide this capability in Vijayan089’s system. /d.

A. A POSITA Would Have Been Motivated to Combine Vijayan089
and Laroia

A POSITA would have been motivated to implement Laroia’s assignment of a
wireless device identifier with Vijayan089’s OFDM communication system.
EX1003, q9108-116. Vijayan089 discloses “unicast communications,” which already
suggests the use of an identifier to differentiate between multiple wireless devices.

EX1005, 96-7, 35. To implement unicast transmissions or to
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communicate data to a specific wireless device, a POSITA would have used an
identifier to specifically identify that wireless device. EX1003, 99108-110. Despite
this understanding, Vijayan089 does not explicitly discuss types of identifiers or how
to implement such identifiers. /d. A POSITA would have therefore sought references
that taught techniques for implementing wireless device identifiers. /d. Laroia is such
a reference. /d.; EX1007, 9940, 53, 63; Section VIII.B.2.

Laroia explains that using wireless terminal identifiers beneficially allows
wireless devices to differentiate and identify their own respective messages for
reception. EX1005, 496-7, 35; EX1007, 9938, 40, 53, 63. Indeed, using such an
identifier was already well-known in the art. EX1003, 94978-80; Section V.C.
Implementing a wireless device identifier within Vijayan089’s system would also
further Vijayan089’s goal of “minimiz[ing] power consumption” and having a
wireless device that powers on “only when the desired data stream is transmitted.”
EX1005, 997-9, 11, 44, 61. In fact, both references describe this same goal. See
EX1007, Abstract, 993, 6, 63-64; EX1003, 94110-112. Thus, a POSITA would have
been motivated to combine Laroia and Vijayan089 to provide these benefits.
EX1003, q9110-112.

Combining Vijayan089 and Laroia would have amounted to combining
well-known prior art elements to yield predictable results. /d., 113-114.

Assigning a wireless device identifier was a well-known technique in the prior art
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used to allow a mobile device to discern its own intended messages. /d.; Section
V.C. In view of this ubiquitous usage, a POSITA would have had a reasonable
expectation of success in combining Vijayan089 and Laroia to facilitate wireless
transmissions—especially in view of both references describing conventional
OFDM base stations and wireless devices. See EX1005, FIG. 1, FIG. 11, FIG. 12,
995, 36-37, 107-11; EX1007, FIG. 1, FIG. 2, FIG. 3, 4432-35, 38-42; EX1003,
19113-114.

This combination would have been predictable and would have operated to
perform its intended purposes in view of their common OFDM configuration.
EX1003, 99113-116. In the combined system, the base station would have used the
identifier to specify the resource allocation parameters for a particular wireless
device. EX1005, 9911, 44, 74, 76, 106, 110. The wireless device would have then
used the identifier to discern its assigned transmission slots—defined via a starting
time-frequency coordinate and N-value—and recover its respective data. See Section
VIIL.B.5; EX1003, 99113-116. Thus, implementing a wireless device identifier in
Vijayan089’s system would have merely amounted to using a known technique to

improve similar devices in the same way. EX1003, qq113-116.

B. Claim1
1. [1-pre]

Vijayan089 describes the same operating method and wireless network
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recited in claim 1. EX1003, §9117-129.

a. Vijayan089 discloses “a wireless network

comprising at least a base station and a mobile
station”

As seen from Figure 1, Vijayan089 discloses a “wireless multi-carrier
broadcast system 100 that includes “base stations 110 and “wireless devices 120.”

EX1005, 9936-37; EX1003, q118.

FIG. 1

EX1005, FIG. 1.
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Figures 11 and 12 depict a base station and wireless device respectively.

EX1005, 99107-111; EX1003, q9119. Vijayana089 also states that the “wireless

device” may refer to a “mobile station.” EX1005, q36.
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EX1005, FIG. 12.
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Vijayan089’s base stations and mobile stations communicate wirelessly to
disclose the claimed “wireless network™ as depicted in Figure 1. EX1003, 9120.

b. Vijayan089 discloses “employing a frame structure
of multiple frames for transmission”

As depicted in Figure 2, Vijayan089 utilizes a “Super-Frame 210 that
includes multiple frames for transmission of OFDM signals. EX1005, q938-45, 48-
49, 58-59; EX1003, 94121-122. A super-frame can be “divided into multiple (e.g.,

two, four, or some other number of) frames.” EX1005, 910, 38.

A

One Super-Frame 210
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2 . 2
wes Frame 2 Frame 3 Frame 4 see
Time
FIG. 2

EX1005, FIG. 2.
Figure 4 depicts a specific frame with time and frequency (“subband”)

components. EX1005, q946-47.
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Vijayan089 also describes using time-frequency “transmission units” within
the super-frame structure to transmit data as well. See Section VIIL.B.3; EX1003,
991122-124. “Each data stream may be ‘allocated’ a variable number of transmission
units in each super-frame.” EX1005, 411. These transmission units are located
within each super-frame and carry transmitted data. /d.; see also id.,

1959-67; EX1003, 99122-124.

c. Vijayan089 discloses “each frame comprising a
plurality of time intervals, each time interval
comprising a plurality of orthogonal frequency
division multiplexing (OFDM) symbols, and each

OFDM symbol containing a plurality of frequency
subcarriers”

Vijayan089’s frame discloses each of the frame elements recited in the

preamble. As annotated below, Figure 4 demonstrates how Vijayan089’s frame
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discloses these elements. EX1005, FIG. 4, 946-47, 59-67; EX1003, 9125.
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Each Time Interval Comprising a FIG. 4 \
Plurality of OFDM Symbols with a ' “Plurality of

Plurality of Frequency Subcarriers

“FIG. 4 shows the structure of one frame on a time-frequency plane. The

EX1005, FIG. 4 (annotated).

Time Intervals”

horizontal axis represents time, and the vertical axis represents frequency.” EX1005,

946. Any grouping of symbol periods in Figure 4 discloses a “time interval” as

recited in the claim. /d., 959, 70-77 (describing “contiguous symbol periods”);

EX1003, 9126. Vijayan089’s time intervals are measured “in units of OFDM symbol

periods... Each OFDM symbol period is the time duration to transmit one OFDM

symbol.” EX1005, 946. A time interval would have encompassed any number of

OFDM symbol periods as described in Vijayan089. EX1003, q9126-127; EX1005,

FIG. 4, 9959, 70-77. For example, a length of time encompassing two symbol

periods (i.e., a time interval as depicted in Figure 4) would encompass two OFDM

symbols. EX1003, 99126-127; see also Section VIII.B.3.b. Vijayan089 therefore
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discloses time intervals that encompass a plurality of OFDM symbols. EX1003,
99126-127. Additionally, as annotated in Figure 4, Vijayan089 discloses a plurality
of time intervals.
Within each time interval, there are a plurality of OFDM symbols with each
OFDM symbol containing a plurality of frequency subcarriers: within “each OFDM
symbol period, Ngs, data symbols may be sent on the Ngs, data subbands.” EX1005,

947. This discloses a plurality of subbands or frequency subcarriers. /d.,

95, 37, 46-47, 59; EX1003, 9128-129.

2. [1A]

Vijayan089 allocates transmission units via a “unicast transmission [that] is
sent to a specific wireless device.” EX1005, 46-7, 35. A base station informs the
particular wireless device of the allocation using “overhead signaling” that identifies
the “time-frequency location of each desired data stream.” Id., §11; see also id., J44.
Vijayan089 also allows a wireless device “to recover each data stream
independently, without having to process the other data streams being transmitted
simultaneously.” Id., 999, 106. To provide unicast transmissions and independent
data stream recovery, a POSITA would have found it obvious for Vijayan089 to

have assigned an identifier to each wireless device. Id., 996-7, 9, 11,
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35; EX1003, q9130-133. Otherwise, it would be more difficult for each wireless device
to discern its own respective data stream for recovery. EX1003, 4130-133.
To the extent that it is argued that Vijayan089 does not render [1A] obvious, Laroia
explicitly discloses this feature. Laroia assigns an identifier to a wireless terminal
(WT) in an OFDM system. EX1007, 4938, 40. Specifically, Laroia describes
“terminal 1dentification (ID) information” which “may be a base station assigned 1D
for WT 1.” Id., 438 (emphasis added). The “WT identification information allows a
wireless terminal to identify that it “is the specific intended recipient” for a particular
message. Id., 1940, 53; see also id., FIG. 2, FIG. 3, 9938- 39, 49, 58; EX1003,
19134-137.

With respect to Figure 5, Laroia described a WT using the WT identifier to

identify a corresponding message. EX1007, 63-65.
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EX1007, FIG. 5 (annotated).

Here, there are “two users, WTA1 and WTA2, which both monitor the
downlink channel” for paging signals. EX1007, 963. The base station, however, may
only have a message for WTAL1. /d. To indicate the desired WT for reception, the
“paging signal 512 includes the paging identifier of user WTAI1.” Id. (emphasis
added). WTAI processes the message while WTAZ2 returns to a sleep state because
its own identifier does not match. /d. Thus, Laroia assigns an identifier to identify a

particular wireless terminal. EX1003, 99134-136.
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A POSITA would have been motivated to combine Vijayan089 and Laroia for

the reasons previously explained. See Section VIII.A; EX1003, 9137.

3. [1B]

Vijayan089 discloses transmitting a signal “from the base station to the
mobile station over a segment of time-frequency resource” as claimed. See EX1005,
FIG. 4, 9911, 59, 72-76; EX1003, 49138-154. Specifically, Vijayan089 discloses
that an “assigned segment may be specified by two parameters: the start of the
segment (which may be given by the starting subband and symbol period) and the
length of the segment.” EX1005, 474 (emphasis added).

Vijayan089 also provides the same overhead reduction benefits described in the 450
patent by “reduc[ing] the amount of overhead signaling needed to indicate the
specific slots assigned to each active [communication channel].” Id., 4974, 76. Thus,
Vijayan089 discloses both [1B] and the same alleged benefits. EX1003,
q138.
d. Vijayan089 discloses “transmitting a signal
containing information from the base station to the

mobile station over a segment of time-frequency
resource”

Vijayan089 describes the same base station and mobile station configuration
described in claim 1. See Section VIIL.B.1; EX1003, 9139. Using “transmitter unit
1132,” Vijayan089’s base station transmits OFDM “data streams to be individually

recovered” by a wireless device. EX1005, 999, 108. The wireless device then
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“receives the modulated signal” and identifies the transmitted OFDM symbols. /1d.,
19109-110.

Vijayan089’s base station also transmits the OFDM symbol information
“over a segment of time-frequency resource” as claimed. See id., FIG. 4, 999, 11,
59, 72-76. Vijayan089 describes transmitting data over “transmission units” or
“transmission slots,” which disclose the claimed “time-frequency resource.” Id.
“[E]ach transmission unit corresponds to one subband in one symbol period and
may be used to transmit one data symbol.” 1d., 99. Therefore, each transmission
unit is a resource having a time component (symbol period) and frequency
component (subband). EX1003, 4140. Figure 4 depicts a transmission unit.

EX1005, 946, 59-60, 67.
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EX1005, FIG. 4.
Vijayan089 also groups “transmission units” or “transmission slots” into a

“physical layer channel (PLC).” EX1005, 437. “[E]ach active PLC may be given in
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units of ‘transmission slots’ (or simply, ‘slots’). A slot corresponds to one group of
(e.g., 500) data subbands or, equivalently, one group of modulation symbols in one
symbol period.” Id., §59. Figures 7A and 7B depict examples of transmission slots

grouped into PLC segments. 1d., 9968-76; EX1003, 9141.
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EX1005, FIG. 7A (annotated).
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Vijayan089’s PLC segment therefore discloses the claimed “segment of
time-frequency resource.” See, e.g., id., 73; EX1003, q9142-143.
Each PLC segment also has a “one-to-one relationship” with a corresponding data
stream. EX1005, §37; EX1003, 99142-143. Thus, the PLC segments are
composed of transmission units or transmission slots, which are defined in a
“time-frequency plane” and therefore disclose the claimed “time- frequency
resource.” EX1005, FIG. 4, FIG. 7A, FIG. 7B, 199, 11, 46, 59, 68-76; EX1003,

9139-143.
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e. Vijayan089 discloses “the segment having a starting
time-frequency coordinate and the segment
comprising N time-frequency resource units within a
time interval ... where N=2, 4, or 8”

Vijayan089 explicitly states that an “assigned segment may be specified by
two parameters: the start of the segment (which may be given by the starting
subband and symbol period) and the length of the segment.” EX1005, 74
(emphasis added). The “start of the segment” parameter (e.g., the starting subband
and symbol period) discloses the claimed “starting time-frequency coordinate.”
EX1003, q9144-145.

Additionally, Vijayan089 explains that a PLC segment “may include any
number of slots,” such as the 2, 4, or 8 specified in the claim. EX1005, 474;
EX1003, q9144-145. “However, less overhead signaling is required to identify the
assigned segments if the segment sizes are constrained to be in multiple (e.g., 2 or
4) slots.” EX1005, 474. As such, Vijayan089 discloses that the “length of the segment”
being 2, 4, or 8 slots. /d.; EX1003, 94/144-145.

Vijayan089 further discloses that its slot assignment scheme “reduce/s] the
amount of overhead signaling needed to indicate the specific slots assigned to each
active PLC.” EX1005, 476 (emphasis added). Vijayan089 “maps all of the slots in a
... 2-D slot assignment using one dimension”—i.c., the “length of the segment.”
EX1005, 974 (emphasis added); EX1003, q9146-148. This single dimension of a

number of slots discloses the claimed number of “time-frequency resource units.”
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EX1003, 99/146-148. Therefore, Vijayan089’s “length of the segment”—having 2, 4,

or 8 slots—discloses the claimed “N time-frequency resource units within a time
interval ... where N=2, 4, or 8.” Id.; EX1005, 474. Vijayan089 therefore discloses
the same technique recited in [1B] and the same benefit disclosed the 450 patent.
See EX1001, Abstract, 2:45-57, 5:24-31; EX1003, q9146-148.

As an example, Vijayan089 discloses “segment 734 corresponding to “PLC 2 in
Figure 7B, which discloses the claimed “segment of time-frequency resource.”
EX1005, 9467, 72-76; see also id., 199, 11, 59, 68-71; EX1003, 99149-

151.

A
PLC 2 has a starting coordinate of (Symbol Period=4, Subband Group=2)

and includes four time-frequency resource units (N=4)
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EX1005, FIG. 7B (annotated).
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Segment 734 includes a starting time-frequency coordinate of: Symbol Period
=4, Subband Group = 2. EX1005, FIG. 7B, q73. Segment 734 also has four (i.e., N
= 4) time-frequency resource units depicted as four transmission slots (colored in
black). Id. (“PLC 2 is assigned a segment 734 containing 4 slots.”).
These four transmission slots are located within the time interval defined by symbol
periods 4 and 5. Id.; EX1003, 99149-151.

c. Vijayan089 discloses “each unit containing a set
of frequency subcarriers in a group of OFDM symbols”

Vijayan089’s “transmission slot” discloses the claimed “unit.” EX1003,
9152; Section VIIL.B.3.b. A particular transmission slot or subband group includes
“one group of (e.g., 500) data subbands.” EX1005, 459; see also id., Y56, 87. As
seen in Figure 7B, each transmission slot has a corresponding “subband group,”
which discloses a “set of frequency subcarriers.” Id., 9956, 59, 87; EX1003, q152-

154.
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Each group of subbands transmits OFDM symbols. EX1005, 495, 59; see also
Section VIIL.B.1.c; EX1003, 94152-154. “With OFDM, one modulation symbol may
be sent on each subband in each symbol period.” EX1005, 947. Each slot may then
transmit a “group of modulation symbols in one symbol period.” Id.,

159.

4. [1C]

Vijayan089 discloses a wireless device (i.e., the claimed “mobile station”)

receiving transmitted information signals from a base station. EX1005, FIG. 12,
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9109-111; see also Section VIII.B.1.a. Figure 12 depicts wireless device 120x

including an antenna 1212 and receiver unit 1214. EX1005, 4109.
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EX1005, FIG. 12 (annotated).

“[A]ntenna 1212 receives the modulated signal transmitted by base station
110x and provides a received signal to a receiver unit (RCVR) 1214. Receiver unit
1214 conditions, digitizes, and processes the received signal.” EX1005, 4109.
OFDM demodulator 1220 further identifies the “received data symbols and received

overhead symbols.” /d.

Thus, these components receive the signal transmitted from the base station
corresponding to the PLC segments with corresponding slot assignments. /d., 99,

11,59, 67, 72-76, 108-10; see Section VIII.B.3; EX1003, §9155-157.
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5. [1D]
Using receiver unit 1214 and OFDM demodulator 1220, Vijayan089’s

wireless device recovers data from the received OFDM signal based on the starting
time-frequency coordinate and N time-frequency resource units. EX1005, FIG. 12,
99165, 109-11; Section VIII.B.4; EX1003, 99158-161. Controller 1260 also uses
“overhead signaling” identifying the “resource allocation and assignment for each
selected PLC” to recover the OFDM data in “one or more specific data
streams/PLCs.” EX1005, 9110 (emphasis added).

The overhead signaling includes “two parameters: the start of the segment
... and the length of the segment.” See Section VIII.B.3; EX1005, 99, 11, 44, 59,
72-74 (emphasis added). With these parameters, the wireless device can
“determine the time-frequency location of each desired data stream.” EX1005,
9911, 44 (emphasis added). The wireless device therefore recovers a “given data
stream of interest” using a starting time-frequency coordinate (the “start of the
segment” parameter) and N time-frequency resource units (the “length of the
segment”—including 2 or 4 transmission slots). /d., §106; EX1003, 49158-161.
Vijayan089 suggests using an identifier corresponding to the wireless device when
recovering the data during unicast transmissions. EX1005, 96-7, 35; Section

VIIL.B.2; EX1003, q162. Laroia confirms this understanding and explicitly uses
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identifiers to differentiate between multiple wireless terminals. Section VIIL.B.2;
EX1007, 9938, 40, 53, 63-68; EX1003, §9162-163.

A POSITA would have found it obvious and would have been motivated to
implement the identifier described in Laroia with Vijayan089’s system. Section
VIIL.A; EX1003, 99164-165. This identifier would allow a wireless device to
differentiate its own allocation parameters from others. EX1007, 4940, 53, 63. The
identifier would be transmitted with Vijayan089’s overhead signaling, which
includes the starting time-frequency coordinate and number of slots. /d.; EX1005,
1911, 44, 74, 76; EX1003, 99164-165. Using the identifier and allocation parameters,
Vijayan089’s wireless device would recover signals from the slots corresponding to

a PLC segment. EX1005, FIG. 12, 9109-111; EX1003, 99164- 165.

C. Claim 7

Claim 7 is substantially similar to claim 1, but claims the functionality from
the perspective of the “mobile device.” EX1001, 13:15-21. Vijayan089 and Laroia
disclose claim 7 for at least the reasons previously presented. Section VIIIL.B;

EX1003, §9166-167.
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U.S. Pat. No. 10,447,450 Obviousness - Vijayan089 and Laroia
[7-pre] A mobile device ... See  Claim Element [1-pre]; Section
configured to: VIIL.B.1.

[7A] See Claim Elements [1A], [1C], and [1D];

Sections VIII.B.2, VIII.B.4, VIIL.B.5.

[7B] See Claim Elements [1B] and [1C]; Sections
VIII.B.3, VIII.B.4.

[7C] See Claim Element [1D]; Sections
VIIL.B.S.

The only differences between claim 7 and claim 1 are as follows, but
Vijayan089 and Laroia still disclose every claim feature. EX1003, q9168-170. First,
the preamble of claim 7 recites a “wireless packet system.” Vijayan089 describes
communications using “packets” as well. EX1005, Abstract, 4983, 85-87,

114. For example, a “data stream for a PLC is partitioned into data packets.” /d.,
983. Vijayan089 also maps “the number of slots needed to transmit one packet”
based on a particular mode or modulation scheme used for transmission. /d., 86.
Thus, Vijayan089 also describes a wireless packet system. Second, [7A] also
recites the mobile device operating within a cell serviced by base station.

Vijayan089 depicts base station cells in Figure 1 and a wireless device as a

“cellular phone.” EX1005, q436-37.
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EX1005, FIG. 1.
Laroia also describes this same cell-based configuration. EX1007, FIG. 1,

932-34.

D. Claim 13

Claim 13 is substantially similar to claim 1, but claims the functionality from
the perspective of the “base station.” EX1001, 14:7-13. Vijayan089 and Laroia
disclose claim 13 for at least the reasons previously presented. Section VIIL.B;

EX1003, q9171-172.
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U.S. Pat. No. 10,447,450 Obviousness - Vijayan089 and Laroia
[13-pre] A base station ... See Claim Element [1-pre]; Section
configured to: VIIL.B.1.

[13A] See Claim Elements [1A], [1C], and [1D];

Sections VIII.B.2, VIII.B.4, VIIL.B.5.

[13B] See Claim Element [1B] and [1C];
Sections VIII.B.3, VIII.B 4.

[13C] See Claim Elements [1B], [1C] and [1D];
Sections VIII.B.3, VIII.B.4, VIIL.B.5.

The only differences between claim 13 and claim 1 are as follows, but
Vijayan089 and Laroia still disclose every claim feature. EX1003, q9q173-174. First,
like claim 7, the preamble of claim 13 recites a “wireless packet system.”
Vijayan089 discloses using “packets” as explained with reference to claim 7.
EX1005, Abstract, 83, 85-87, 114; Section VIII.C. Second, [13A] also recites the
mobile device operating within a base station cell. Vijayan089 also describes base
station cells and corresponding wireless devices as depicted in Figure 1. EX1005,

436-37; Section VIII.C.

E. Claims 2, 8, and 14

Vijayan089 discloses the “starting time-frequency coordinate” indicating a
starting OFDM symbol. Vijayan089 discloses the transmission of OFDM symbols. See
Section VIII.B.1.c; EX1005, 995, 37, 46-47, 59. The time component of Vijayan089’s

transmission unit or transmission slot is referred to as a “symbol period” and
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corresponds to a duration of “one OFDM symbol.” EX1005, 946. Thus, when
Vijayan089 specifies a starting symbol period for a segment, Vijayan089 also

identifies a starting OFDM symbol. 1d., 9946-47, 74; EX1003, q9175-178.

Figures 4 and 7B depict examples of this configuration. EX1005, FIG. 4,

FIG. 7B, 199, 11, 59, 72-76.
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Vijayan089’s starting time-frequency coordinate also specifies the particular
starting OFDM symbol for the segment because the starting transmission slot identifies
a starting group of “modulation symbols.” EX1005, 4959, 72-76. Thus, Vijayan089’s
indication of the starting symbol period of a segment identifies a starting OFDM

symbol of the segment. EX1003, §9175-178.

F. Claims 3, 9, and 15

Vijayan089 discloses the “starting time-frequency coordinate” indicating a
starting subcarrier of the segment of time-frequency resource. EX1003, 179-182.
Vijayan089 discloses a starting time-frequency coordinate which includes a “starting
subband” or subcarrier. EX1005, 974 (emphasis added); see also id., 45,

59. Vijayan089’s use of a starting subband to identify the start of the segment indicates
a starting subcarrier for the segment. EX1003, q9179-182.

This identification also applies when the start of the segment identifies a starting
transmission slot. EX1005, 4959, 73-74. As seen in Figure 7B, the starting subcarrier
for segment 734 is the first subband in Subband Group 2. Id., §72-74; EX1003,

q9181-182.
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Claims 4, 10, and 16

Vijayan089 discloses a “starting time-frequency coordinate” indicating a

starting group of subcarriers of the segment. Vijayan089 discloses a starting time-

frequency coordinate which includes a “starting subband.” EX1005, 4959, 74;

Section VIILF. By virtue of being the first subband in a “subband group,” this

starting subband also identifies a starting group of subcarriers. EX1003, q9183-

185. Figure 7B depicts an example of the starting subband identifying Subband
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Group 2. EX1005, 9959, 72-74.

A
¢
8
7
a 6
=
o
3 5
°
& 4 PLC 1 PLC2 PLC3
£ 732 734 736 _
@ 3
2 St-:'|p
1
k $ + e
1 2 3 4 5 6 7 8 9 see
Starting subcarrier Symbol Period

identifies Subband Group 2

FIG. 7B

EX1005, FIG. 7B (annotated).
For example, for segment 734 corresponding to PLC 2, the starting subband
parameter is the first subband in Subband Group 2 and therefore identifies Subband
Group 2. 1d., 1959, 70, 72-74. Thus, the starting time-frequency coordinate

described in Vijayan089 also indicates a starting group of subcarriers for a segment.

ld.

H. Claims 5,11, and 17

The *450 patent uses the term “modular coding” or “modular coding schemes”
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to refer to well-known digital modulation techniques used in the art. EX1001,
6:22-62; see also id., 7:7-54; EX1003, 44186-189. The *450 patent provides

Table 1, which “sets forth representative modulation and forward-error

correction (FEC) coding schemes (MCS).” EX1001, 6:22-62.

TABLE 1
Coding Raw
MCSI | Modulation rate Information bits  symbols Units
1 16QAM . 160 80 1
2 QPSK L 160 160 2
3 QPSK L 160 320 4
4 QPSK L 160 640 8

EX1001, 6:35-44 (Table 1, annotated).

Vijayan089 discloses these same modulation schemes and applying
“modular coding” to the time-frequency resource units of a segment. EX1005,
1469, 84-88; EX1003, 99186-189. Specifically, Vijayan089 explains that the “data
stream for each PLC is encoded and modulated based on a coding and modulation
scheme selected for that PLC.” EX1005, 939 (emphasis added).
Similar to the “MCSI” value identified in the *450 patent, Vijayan089 uses a “mode”
value to specify a modulation scheme applied to a PLC segment. Id., 84- 88;
EX1001, 6:22-62, 7:7-54. Table 1 from Vijayan089 depicts the available modulation

coding schemes which are the same as those described in the *450 patent. EX1005,
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19184-88; EX1003, q9188-189.

TABLE 1
[nner Number Slots/  Number Slots/

Modq Modulation Code Rate Packet Subblock

m | Scheme R, (m) Nipp (m) Naps (m)

1 | QPSK 1/3 3 12

2 | QPSK & 2 8

3 |16-QAM 1/3 1.5 6

4 116-QAM 1/2 1 4

5 |16-QAM 2/3 0.75 3

6 | QPSK/QPSK 1/3 3 12

7 | QPSK/QPSK 1/2 2 8

8 | QPSK/QPSK 2/3 1.5 6

EX1005, 985 (Table 1, annotated).
Vijayan089 therefore discloses applying a selected modulation scheme to the
time-frequency slots of a PLC segment. EX1005, FIG. 10, §985-86, 89, 102-08;
EX1003, 99186-189.

IX. GROUND 2: CLAIMS 1-5, 7-11, AND 13-17 ARE OBVIOUS OVER
VIJAYAN475 AND WU

Vijayan475 and Wu disclose each and every limitation of claims 1-5, 7-11,
and 13-17. EX1003, 49190-274. Vijayan475 expressly discloses using time-
frequency “slots” to allocate resources as well as using a starting time-frequency
coordinate and “number of slots allocated” to inform a wireless device of an

allocation. EX1006, 436-42.

Wu discloses a user equipment (UE) identifier to specifically designate a
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wireless device to receive allocated transmissions. EX1008, 4933-34, 92, 94, 98.

EX1003, 99190-191. A POSITA would have found it obvious and would have
been motivated to combine Vijayan475 and Wu to also provide this capability.
EX1003, 99192-199.

Moreover, Vijayan475 is similar to Vijayan089 because it assigns a segment
of a time-frequency resource using a starting time-frequency coordinate and N-
value. Vijayan475, however, defines a segment differently. See Sections VIII.B.3,
Vijayan475 uses “Start Offset,” “Slot Info,” and “Stream Lengths” parameters to
define a starting time-frequency coordinate and N-value. See Section X.B.3;
EX1006, 9940, 42, 45-47, 56. Further, Vijayan475 applies its allocation to a
“multiplexed logical channel (MLC)” rather than “physical layer channel (PLC).”
EX1006, 99, 36-42. Therefore, Vijayan475 operates in a way that is not cumulative

with Vijayan089. EX1003, 9990, 191.

A. A POSITA Would Have Been Motivated to Combine Vijayan475
and Wu

A POSITA would have been motivated to implement Wu’s assignment of a
UE identifier with Vijayan475’s OFDM communication system. EX1003, 49192-
199. Vijayan475 discloses “unicast communications,” which already suggests the
use of an identifier to differentiate between multiple wireless devices. EX1006,
15, 25-26. To implement unicast transmissions or to communicate data to a specific

wireless device, a POSITA would have used an identifier to specifically identify that
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wireless device. EX1003, 99192-199. Despite this understanding, Vijayan475 does

not explicitly discuss types of identifiers or how to implement such identifiers. /d. A
POSITA would have therefore sought references that taught techniques for
implementing wireless device identifiers. /d. Wu is such a reference. Id.; EX1008,
1433-34; see also id., 1932, 87, 92, 94, 98; Section [X.B.2.

Wu describes a “sixteen bit UE identifier”’ that “identifies which receiver is
to receive” data. EX1008, 998 (emphasis added); see also id., 932-34, 92, 94.
Wu’s base station provides the UE identifier when identifying the “OFDM slots ... for
a given receiver.” Id., 920-21, 94. A POSITA would have been motivated to combine
this UE identifier with Vijayan475 to allow its wireless devices to differentiate and
identify its own slot allocation and respective messages for reception. EX1006, 995,
25-26, 44; EX1008, 9933-34, 87, 92, 94, 98. Thus, combining Wu with Vijayan475
would have improved the functionality of Vijayan475’s wireless devices by providing
a simple process for discerning resource allocation slots. EX1003, 9194-195.

Combining Vijayan475 and Wu would have amounted to combining well-
known prior art elements to yield predictable results. /d., §196-199. Assigning a
wireless device identifier was a well-known technique in the prior art used to allow a
mobile device to discern its own intended resource allocation. /d., §78-80, 193;
Section V.C. In view of this ubiquitous usage, a POSITA would have had a

reasonable expectation of success in combining Vijayan475 and Wu to facilitate
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wireless transmissions—especially in view of both references describing
conventional OFDM base stations and wireless devices and allocating time-
frequency slots for communications. See EX1006, FIG. 1, FIG. 8, FIG. 9, 9925-27,
36, 39-42, 67-75; EX1008, FIG. 6, 49101, 134, 137; EX1003, q9196-199.

This combination would have been predictable and would have operated to
perform its intended purposes in view of their common OFDM configuration and
assignment of OFDM slots. EX1003, §9196-199. The combined system would have
used the UE identifier to specify the resource allocation parameters (e.g.,
Vijayan475’s slot allocation parameters and/or stream lengths) for a particular
wireless device. See Section IX.B.5; EX1006, 9942, 45-55. Using these parameters,
Vijayan475’s wireless device would identify its assigned transmission slots to
receive and recover the corresponding data. EX1006, 999-12, 38, 43-44, 55, 62, 64;
EX1003, 99195-199. Thus, implementing Wu’s UE identifier with Vijayan475
would have merely amounted to using a known technique to improve similar devices

in the same way. EX1003, 99194-199.

B. Claim 1

6. [1-pre]

Vijayan475 describes the same operating method and wireless network recited

in claim 1. EX1003, §9200-214.
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a. Vijayand475 discloses “a wireless network comprising at
least a base station and a mobile station”

As seen from Figure 1, Vijayan475 discloses a “wireless multi-carrier
broadcast system 100” that includes “base stations 110 and “wireless devices 120.”

EX1006, 1926-27; EX1003, 99201-203.

FIG. 1

EX1006, FIG. 1.

Figures 8 and 9 depict a base station and wireless device respectively.
EX1006, q967-75. Vijayan475 also states that the “wireless device” may refer to a

“mobile station.” Id., 926.
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Vijayan475’s base stations and mobile stations communicate wirelessly to
disclose the claimed “wireless network™ as depicted in Figure 1. EX1003, 99201-
203.

b. Vijayan47S5 discloses “employing a frame
structure of multiple frames for transmission”

As depicted in Figure 2, Vijayan475 utilizes a “Super-Frame 210 that
includes multiple frames for transmission of OFDM signals. See EX1006,
Abstract, 910, 12, 29-32, 37-42, 45, 56-59. The super-frame may include “any

number of frames.” Id., §929-31; EX1003, 49204-206.

e Super-frame 210 ._E

212 214 216a 216b 216¢ - 216d
£ 2 Z 2 2 L
Qver-
vor I,DM head Frame 1 Frame 2 Frame 3 Frame 4 TPM .
ilot K Pilot
Info
» Time
FIG. 2

EX1006, FIG. 2.
Figure 4 depicts an example frame that carries an assigned segment for
communications: “FIG. 4 also shows the assignment of slots to a given MLC x for one

frame 216.” EX1006, §939-40, 57; EX1003, §9207-208.
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EX1006, FIG. 4.

Vijayan475 also describes using time-frequency “slots” within the super-
frame structure to transmit data. EX1006, 9936-41, 45-49, 57. Vijayan475 describes
allocating a “fixed or variable number of slots in each super-frame” for a
multiplexed logical channel (MLC) segment. /d., 438. Vijayan475 provides overhead
information to the wireless device to indicate “the time-frequency location where the
MLC will be transmitted in the super-frame.” Id., Abstract, 499- 10, 62; EX1003,

9207-208.
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c. Vijayan475 discloses “each frame comprising a
plurality of time intervals, each time interval
comprising a plurality of orthogonal frequency
division multiplexing (OFDM) symbols, and each
OFDM symbol containing a plurality of frequency
subcarriers”

Vijayan475’s frame discloses each of the elements recited in the preamble.

EX1006, FIG. 4, 9939-42. As annotated below, Figure 4 demonstrates how

Vijayan475’s frame discloses these elements. EX1003, 44209-214.

Plurality of subbands
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Start \ \) N\
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Plurality of OFDM Symbols with a
Plurality of Frequency Subcarriers

n
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EX1006, FIG. 4 (annotated).

Figure 4 depicts “the assignment of slots to a given MLC x for one frame

216.” EX1006, FIG. 4, 940. Frame 216 has a time value in the horizontal axis
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(Symbol Period Index values). Id. Regardless of size, multiple groupings of these

symbol periods disclose the claimed “plurality of time intervals” as annotated

above. Id. The analysis below focuses on a time interval spanning Symbol Period
Indices 3 through 7. Id.; EX1003, 9210.

Vijayan475 discloses each time interval comprising a plurality of OFDM
symbols. EX1003, 99211-213. Vijayan475 describes OFDM communications
provided on the subbands within each slot. EX1006, 4925, 69-71. Each slot within
the time interval has a duration of one OFDM “symbol period” as seen in Figure 4.
1d., F1G. 4, 4936, 39-42; EX1003, q9211-213. Therefore, the time interval spanning
Symbol Period Indices 3-7 includes five OFDM symbols. EX1003, §9211-213.

Thus, each time interval comprises a plurality of OFDM symbols. /d.

Vijayan475 also discloses “each OFDM symbol containing a plurality of
frequency subcarriers” as claimed. EX1006, 4925, 36. “Multiple carriers may be
provided by orthogonal frequency division multiplexing (OFDM).” Id., 925 (emphasis
added). “OFDM effectively partitions the overall system bandwidth into multiple (N)
orthogonal subbands” or “subcarriers.” Id. (emphasis added). Thus, within each
OFDM symbol, Vijayan475 discloses a plurality of subcarriers. /d.,

925, 36.
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2. [1A]

Vijayan475 allocates transmission units or “slots” for a “unicast transmission
[that] 1s sent to a specific wireless device.” EX1006, 45, 25. A POSITA would
have found it obvious for Vijayan475’s wireless device to be assigned an identifier
to discern its own intended data streams for recovery. Id., 95, 25-26; EX1003,
4215-218. This includes discerning allocated slots corresponding to a “multiplexed
logical channel (MLC)” and allowing the wireless device to “determine the time-
frequency location of each MLC of interest.”” EX1006, 99-10, 36-42, 60
(emphasis added).

A POSITA would have found it obvious to assign an identifier to the specific
wireless device especially to provide unicast transmissions. /d., 95-8, 25- 26, 37-42,
62. This would allow the wireless device to discern its own intended data streams
and “quickly find and extract” or recover “individual data streams of interest.” Id.,
13, 8-9, 25-26, 44; EX1003, 9215-218. Otherwise, it would be more difficult for
each wireless device to discern its own respective data stream for recovery. EX1003,
19215-218.

To the extent that it is argued that Vijayan475 does not render [1A] obvious,
Wu explicitly discloses this feature. EX1003, 99219-222. Wu discloses a base
station assigning a UE identifier to a wireless device in an OFDM system.

EX1008, Abstract, 9933-34, 87, 94, 98. Specifically, Wu describes a “sixteen bit UE

identifier” that “identifies which receiver is to receive the current HSDPA content.”
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1d., 998 (emphasis added); see also id., 932-34, 92, 94. “HSDPA” refers to “high

speed data packet access” and corresponds to data transmitted in the

downlink direction from a base station to a mobile device as depicted in Figure 2.

Id., 994, 87, 134.
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EX1008, FIG. 2 (annotated).

Wu’s base station assigns and uses the UE identifier when identifying the

“OFDM slots ...

for a given receiver.” EX1008, 4920-21, 94. Wu’s base station

provides the UE identifier via a control channel that includes “identifiers for each

receiver scheduled during the slot and an indication of which sub-carriers are for

which receiver.” Id., 933-34. The receiver then demodulates the “OFDM slot only if
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scheduled during the slot.” Id., 4925, 50; EX1003, 99219-222. An example UE

identifier may be a “MAC-ID” that can identify “particular users for which capacity
is [] allocated.” EX1008, 4128; see also id., 19129-133.

Thus, Wu describes a base station assigning an identifier to identify a
particular wireless terminal to receive data transmitted. EX1003, §9219-222. Wu’s
mobile device uses this identifier to recover content from specified slots in an
“OFDM time-frequency plane.” EX1008, 4128.

A POSITA would have been motivated to combine Vijayan475 and Wu for
the reasons previously explained. See Section IX.A; EX1003, 99192-199, 222.

3. [1B]

Vijayan475 discloses transmitting a signal “from the base station to the mobile
station over a segment of time-frequency resource” as claimed. See EX1006, FIG. 4,
9938-42, 45-55; EX1003, 99223-241. Specifically, Vijayan475 defines a “segment”
using a “starting time-frequency coordinate” and N time- frequency resource units in
the form of encoded starting “slot information” and “stream length” parameters.
EX1006, FIG. 4, 9938-42, 45-55. Vijayan475’s encoded parameters provide the
same overhead reduction benefits described in the *450 patent. /d., 9938, 55;
EX1003, 99223-241. Thus, Vijayan475 discloses [1B] and the same alleged benefits

described by the *450 patent. EX1003, 99223-241.
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a. Vijayand475 discloses “transmitting a signal
containing information from the base station to the
mobile station over a segment of time-frequency
resource”

Vijayan475 describes the same base station and mobile station configuration
described in claim 1. See Section IX.B.1. Using “transmitter unit 832,” Vijayan475’s
base station transmits “multiple [OFDM] data streams on multiple data channels”
which may be recovered by wireless devices. EX1006, Abstract,

19, 60, 69; EX1003, 99224-227. The wireless device then “receives the modulated
signal” and identifies the transmitted OFDM symbols. EX1006, 4471-73.
Vijayan475’s base station also transmits the OFDM symbol information “over a
segment of time-frequency resources” as claimed. /d., FIG. 4, 936-42. Vijayan475
describes transmitting data over “slots,” which disclose the claimed “time-
frequency resource.” Id. “M slots are formed in each symbol period and are mapped
to M disjoint or non-overlapping sets of subbands, where M=1.” Id., 936.
Therefore, each slot is a resource having a time component (symbol period) and
frequency component (subband). EX1003, 4225.

“Each MLC may be ‘allocated’ a fixed or variable number of slots.” EX1006,
938. The term “MLC” to refer to a “multiplexed logical channel” segment that is
assigned one or more slots to carry “one or more data streams.” 1d.,

9. Figure 4 depicts an MLC x (i.e., segment of time-frequency resources) that is
“assigned 16 slots.” Id., §40; EX1003, 9225.
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Each MLC may carry a data stream to a wireless device. EX1006, 999, 27- 28,
51-52. “These data streams may carry multimedia content ... [and] are sent on data
channels or MLCs.” Id., 9927-28. Vijayan475 therefore transmits a signal via an
MLC corresponding to a group of slots. /d., §936-42. This assignment of “slots” in
the time-frequency plane discloses the claimed “segment of time-frequency
resources.” 1d., 927-28, 36-42, 45; EX1003, 99226-227.

b. Vijayand475 discloses “the segment having a
starting time-frequency coordinate and the segment

comprising N time-frequency resource units within a
time interval ... where N=2, 4, or 8”

Vijayand75’s MLC segment discloses the claimed “segment.” See Section
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[X.B.3.a. MLC segments are composed of “slots” defined in a time-frequency plane
as seen in Figure 4. EX1006, 4436-42, 45-49, 57. These “slots” disclose the claimed
“time-frequency resource units.” EX1003, 9228. To define a segment, Vijayan475
uses:

(1) a starting time-frequency coordinate—defined using “Start Offset”

and “Slot Info” parameters corresponding to the “Start Slot”; and

(2) N time-frequency resource units—*‘the number of slots allocated

to the MLC, as shown in FIG. 4.”

EX1006, 940, 42, 45-47, 56 (emphasis added); EX1003, 79228-238.
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Vijayan475’s “Start Offset” and “Slot Info” parameters collectively identify a

starting time-frequency coordinate. EX1006, 9940, 42, 45-49, 56. Vijayan475

defines these parameters in Table 1. Id., J45.
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TABLE 1

Start Offset
— Slot Info

Stream

Lengths

Next Super-
frame Offset
Reserved

MLC Present = ‘1”7 (active MLC)

Indicate the starting symbol period index for the
slots assigned to the MLC.

Contain parameters describing the slots assigned
to the MLC.

Contain the length of each stream layer

packet carried by the MLC in the current
super-frame.

MLC Present = ‘0’ (inactive MLC)

Indicate the next super-frame in which the MLC
may be sent.

Padding to make the location record a fixed
size.

EX1006, 945 (Table 1, annotated).

The “Start Offset” indicates the “starting symbol period index for the slots

assigned to the MLC.” EX1006, 945. The “Slot Info” parameter includes “Min Slot,

Start Slot, and Max Slot” parameters as seen in Figure 4. Id., 740, 42, 46-49.

Together, these parameters discloses a starting time-frequency coordinate. EX1003,

9228-230.

Vijayan475 also discloses a second way to convey this information to reduce

overhead signaling. EX1006, 9940, 42, 46-49. The “slot information may be encoded

to reduce the number of bits needed to convey this information.” Id., §46. This

encoding uses “AStart” and “AMax” parameters along with the Min Slot parameter

as seen in Figure 4 to convey the starting time-frequency coordinate. /d., FIG. 4,
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M46-49; EX1003, 99231-234.

Vijayan475 encodes these parameters as shown in Table 2. EX1006, 948. The
simple “Slot Info Code” transmitted by a base station conveys the Min Slot, AStart,
and AMax parameters to a wireless device. /d., FIG. 4, 9946-49; EX1003,

99232-234. The wireless device then derives the starting time-frequency coordinate

using the Slot Info Code and the Start Offset value. EX1006, 945, 48-49.

TABLE 2
Slot
Min Info
Slot AStart AMax Code
1 0 0 0
1 0 1 !
1 0 2 2
1 0 3 3
| 0 4 4
1 0 5 5
1 0 6 6
1 1 U 7
1 1 1 3
1 1 2 9
1 1 3 10
1 1 4 11
1 1 5 12
1 2 0 13
1 2 1 14
1 2 2 15
1 2 3 16
1 2 4 17
1 3 0 18
1 3 1 19
1 3 2 2
1 3 3 21
1 4 0 22
1 4 1 23

EX1006, 948 (Table 2, annotated excerpt).
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Using this encoded Slot Info Code “reduces the number of bits needed to
convey the slot information for each MLC.” EX1006, 949 (emphasis added). For
example, the slot information can be conveyed using 7 bits rather than 9 bits. /d.
Vijayan475 therefore discloses conveying a starting time-frequency coordinate with
or without encoding. /d., 4940, 42, 45-49, 56; EX1003, 99232-234.

Vijayan475 also conveys a number of slots corresponding to a segment. EX1006,
19140, 45, 51-52, 54-55. Vijayan475’s “Stream Lengths” parameter conveys the
“number of slots allocated to the MLC.” Id., 45; EX1003, 99235-

237. Vijayan475’s Stream Lengths parameter identifying the number of slots in the
segment therefore discloses the claimed N time-frequency resource units. EX1003,
919235-237.

Vijayan475 also discloses or otherwise renders obvious a segment having N
time-frequency resources units within a time interval where N=2, 4, or 8. Id.,
99237-238. For example, Vijayan475 discloses that each MLC may be assigned “M
slots ... where M=1.” EX1006, 936, 38 (emphasis added). A POSITA would have
therefore understood that M could equal 2, 4, or 8 slots. EX1003, 49237-238. In fact,
a POSITA would have understood that using 2, 4, or 8 slots for a segment would
beneficially utilize less overhead signaling. /d. Moreover, MLC x shown in Figure 4
is “assigned 16 slots.” EX1006, FIG. 4, 940. As such, it would have been a simple

design choice for a POSITA to use any number of slots between one and
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sixteen (including 2, 4, or 8) to convey an MLC segment. /d., FIG. 4, 4936, 38, 40;
EX1003, 99237-238.
c. Vijayan475 discloses “each unit containing a set

of frequency subcarriers in a group of OFDM
symbols”

Vijayan475’s “slot” discloses the claimed “unit.” See Section IX.B.3.b;
EX1003, 99239-241. The MLC segments and their corresponding slots convey
OFDM symbols. See Section IX.B.3.b. Each slot includes a set of frequency
subcarriers: “M slots are formed in each symbol period and are mapped to M disjoint
or non-overlapping sets of subbands, where M=1.” EX1006, 436 (emphasis added).
These “subbands” are “subcarriers.” Id., 425. Therefore, each slot contains a set of
frequency subcarriers. Id., FI1G. 4, 9925, 36; EX1003, 99239- 241.

Vijayan475 conveys data using OFDM symbols, which also use sets of subcarriers.
EX1006, FIG. 4, 4425, 36, 69-71. When transmitting OFDM symbols, multiple
carriers or “multiple [] orthogonal subbands” are used. /d., §25. Thus, Vijayan475
discloses each slot including a set of frequency subcarriers in a group of OFDM
symbols. /d., FIG. 4, 925, 36, 69-71; EX1003, q9239-241.

4. [1C]

Vijayan475 discloses a wireless device (i.e., the claimed “mobile station”)

receiving transmitted information signals from a base station. EX1006, FIG. 9,
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71-73; see also Section IX.B.1.a. Figure 9 depicts wireless device 120x

including an antenna 912 and receiver unit 914. EX1006, FIG. 9, q71.
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EX1006, FIG. 9 (annotated).

“[A]ntenna 912 receives the modulated signal transmitted by base station 110x

and provides a received signal to a receiver unit (RCVR) 914. Receiver unit 914

conditions, digitizes, and processes the received signal” and then provides the stream

to OFDM demodulator 916 to extract the data and overhead symbols.

EX1006, 971.

Thus, these components receive the signal transmitted from the base station

corresponding to the MLC segments with corresponding slot assignments. See id.,

FIG. 4, 9936, 38-55; Section [X.B.3; EX1003, 99242-244.
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5. [1D]

Using receiver unit 914 and OFDM demodulator 916, Vijayan475’s wireless
device recovers data from the received OFDM signal based on the starting time-
frequency coordinate and N time-frequency resource units. EX1006, FIG. 9, 9971-
73; Section 1X.B.4; EX1003, 99245-247. Controller 940 and RX Data Processor 930
also recover the relevant information by identifying “one or more MLCs” and the
corresponding ““slot assignment for each selected MLC.” EX1006, §72. RX data
processor 930 then “processes each detected data symbol stream for each MLC of
interest.” Id.

Vijayan475 recovers MLC segments using overhead signaling information.
1d.; EX1003, 99245-247. This overhead signaling information conveys a starting
time-frequency coordinate and a number of slots (“N-value”) using Start Offset, Slot
Info, and Stream Length parameters. EX1006, 4940, 42, 44-47, 56. With these
parameters, the wireless device determines the “time-frequency location of each
MLC” and recovers the corresponding information. /d., Abstract, §Y9-10, 40, 42, 44-
55, 60; Section IX.B.4; EX1003, 99245-248.

A POSITA would have also found it obvious and would have been motivated
to implement the identifier described in Wu with Vijayan475’s system. Section
IX.A; EX1003, 99248-251. This identifier would have been provided to the particular

wireless device to allow recovery of the MLC segment and therefore

82



Petition for Inter Partes Review of
U.S. Patent No. 10,447,450

would have also corresponded to the wireless device’s Start Offset, Slot Info, and
Stream Length parameters. EX1006, 45, 25-26, 42, 45-55; EX1008, 9933-34, 87,
92, 94, 98; EX1003, 99248-251. Using the identifier and these parameters, the
receiver would determine whether to recover data from a transmitted OFDM signal
based on “whether or not the receiver is scheduled during the slot.” EX1008, 9925,
50, 100; Section IX.A; EX1003, 9251. In view of Vijayan475’s “unicast
transmissions,” a POSITA would have implemented Wu’s UE identifier to allow a
wireless device to identify its own allocation parameters from those intended for
other wireless devices. EX1006, 495, 25-26; EX1008, Abstract, §432-34, 87, 94,
98. The wireless device would then recover the information corresponding to its

allocated transmission slots or MLC segment in the manner described above. Section

IX.B.3; EX1003, 251.

C. Claim 7

Claim 7 is substantially similar to claim 1, but claims the functionality from
the perspective of the “mobile device.” EX1001, 13:15-21. Vijayan475 and Wu
disclose Claim 7 for at least the reasons previously presented. Section IX.B;

EX1003, 99252-253.
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U.S. Pat. No. 10,447,450

Obviousness - Vijayan475 and Wu

configured to:

[7-pre] A mobile device ...

See  Claim Element [1-pre]; Section
[X.B.1.

[7A] See Claim Elements [1A], [1C], and
[1D]; Sections IX.B.2, IX.B.4, IX.B.5.

[7B] ISee Claim Elements [1B] and [1C];
Sections IX.B.3, IX.B.4.

[7C] See Claim Element [1D]; Sections IX.B.5.

The only differences between claim 7 and claim 1 are as follows, but

Vijayan475 and Wu still disclose every claim feature. EX1003, 99254-256. First,

the preamble of claim 7 recites a “wireless packet system.” Vijayan475 describes

communications using “packets” as well. EX1006, 9928, 32-35, 45, 50-54. For

example, a “each MLC may carry up to three data streams, e.g., one data stream for

signaling and up to two data streams for packet/traffic data.” Id., 428 (emphasis

added). Vijayan475 also discloses the use of MAC packets to transmit data as well

as defining a Stream Length based on the length of a “stream layer packet.” Id.,

9928, 32-35, 45, 50-54. Thus, Vijayan475 also describes a wireless packet system.

Second, [7A] also recites the mobile device operating within a cell serviced by base

station. Vijayan475 depicts base station cells in Figure 1 and a wireless device a

“cellular phone.” EX1006, 926-28.
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FIG. 1

EX1006, FIG. 1.

D. Claim 13

Claim 13 is substantially similar to claim 1, but claims the functionality from
the perspective of the “base station.” EX1001, 14:7-13. Vijayan475 and Wu disclose
Claim 13 for at least the reasons previously presented. Section IX.B; EX1003, 99257-

258.
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U.S. Pat. No. 10,447,450 Obviousness - Vijayan475 and Wu
[13-pre] A base station ... See Claim Element [l1-pre]; Section
configured to: [X.B.1.
[13A] See Claim Elements [1A], [1C], and
[1D]; Sections IX.A.2, IX.A.4, IX.A.5.
[13B] See Claim Element [1B] and [1C]; Sections
1X.A.3, IX.A4.
[13C] See Claim Elements [1B], [1C] and [1D];

Sections IX.A.3, IX.A.4, IX.A.5.

The only differences between claim 13 and claim 1 are as follows, but
Vijayan475 and Wu still disclose every claim feature. EX1003, 99259-260. First, like
claim 7, the preamble of claim 13 recites a “wireless packet system.” Vijayan475
discloses using “packets” as explained with reference to claim 7.

EX1006, 9928, 32-35, 45, 50-54; Section IX.C. Second, [13A] also recites the
mobile device operating within a base station cell. Vijayan475 also describes base
station cells and corresponding wireless devices as depicted in Figure 1. EX1006,

FIG. 1, 9926-28; Section IX.C.

E. Claims 2, 8, and 14

Vijayan475 discloses the “starting time-frequency coordinate” indicating a
starting OFDM symbol. Vijayan475 discloses the transmission of OFDM symbols. See

Section IX.B.1.c; EX1006, FIG. 4, 9925, 36, 39-42, 69-71. The time
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component of Vijayan475’s transmission slot is referred to as “symbol period” and is
identified using a “symbol period index.” EX1006, FIG. 4, 4939-40. Vijayan475
identifies a “Start Slot” with a “Start Offset” at a particular symbol period. Id. And as
discussed above, Vijayan475’s starting time-frequency coordinate is derived using the
“Start Offset” and ““Start Slot” parameters. /d., 940, 42, 45-49, 56.
Therefore, Vijayan475’s starting time-frequency coordinate specifies a starting OFDM

symbol for a time-frequency resource segment. /d.; EX1003, 49261-264.

Figure 4 depicts an example configuration. EX1006, 4936, 39-40, 45-49.

Symbol Period Index=3 specifies the starting OFDM symbol 216
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FIG. 4

EX1006, FIG. 4 (annotated).

F. Claims 3, 9, and 15
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Vijayan475 discloses the “starting time-frequency coordinate” indicating a
starting subcarrier of the segment of time-frequency resource. EX1003, 99265-268.
Vijayan475 discloses a starting time-frequency coordinate corresponding to a Start
Slot. EX1006, 9940, 42, 46-49; Section 1X.B.3. The Start Slot’s “slot index” identifies
a starting set of “subbands” for a segment of time-frequency slots. EX1006, 436 (“M
slots ... are mapped to M disjoint or non-overlapping sets of subbands.”) (emphasis
added); see also id., §25. Thus, when Vijayan475 specifies a “Start Slot,” Vijayan475
identifies a starting subcarrier for a time-frequency resource segment (i.e., the first
subcarrier in the Start Slot). /d., §25; EX1003,
9266.
Figure 4 illustrates this teaching where the MLC x segment has a starting Slot
Index of 4. EX1006, FIG. 4, 940. The starting subband or subcarrier for the MLC x

segment would be the first subband in the set of subbands corresponding to Slot

Index 4. Id., FIG. 4, 1925, 36, 40, 42, 46-49; EX1003, 9267.
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EX1006, FIG. 4 (annotated).

G. Claims 4,10, and 16

Vijayan475 discloses the “starting time-frequency coordinate” indicating a
starting group of subcarriers of the segment of time-frequency resource.
Vijayan475 discloses a starting time-frequency coordinate corresponding to a Start
Slot for a segment. EX1006, 9940, 42, 46-49; Section [X.B.3; EX1003, 99269-271.
In the Start Slot, Vijayan475 discloses the use of a group of subcarriers (i.e., “M
disjoint or non-overlapping sets of subbands”). EX1006, 436 (emphasis added).
The Start Slot identified by the starting time-frequency coordinate therefore

identifies a starting group of subcarriers. /d., FIG. 4, 9925, 36, 40, 42, 46-49.
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Figure 4 depicts an example of the Start Slot identifying a particular group or set of
subbands corresponding to Slot Index 4. Id.; EX1003, §9269-271.
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EX1006, FIG. 4 (annotated).

H. ClaimsS5, 11, and 17

As previously explained in Section VIII.H, the 450 patent uses the term
“modular coding” or “modular coding schemes” to refer to well-known digital
modulation techniques used in the art. EX1001, 6:22-62, 7:7-54. Vijayan475 also
discloses applying “modular coding” to the time-frequency resource units of a

segment. EX1006, 9935, 45, 66; EX1003, q4272-274.
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Vijayan475 explicitly applies a “code rate and modulation scheme” to slots
of an MLC. EX1006, 945 (emphasis added). Vijayan475 explains that “different
coding and modulation schemes” may be used to improve the reception of data bits.
1d., 463. The base station informs the wireless device of the particular “modulation
scheme used for the MLC.” Id., 966-68. Example modulation schemes include
“M-PSK” and “M-QAM.” Id., 467. Vijayan475 explains that any of these
modulation schemes may be applied by the base station to the time- frequency slots
of a MLC segment. 1d., 435, 45, 66-70. Thus, Vijayan475 discloses the claimed
application of “modular coding” to the segment of time- frequency resource units.
EX1003, 99272-274.

X.  GROUND 3: CLAIMS 6, 12, AND 18 ARE OBVIOUS OVER
VIJAYANO089, LAROIA, AND CHOI.

Claims 6, 12, and 18 refer to applying “repetition coding” to the time-
frequency resource units.! The 450 patent does not provide any special definition
for “repetition coding,” but states that “/tfhose skilled in the art will appreciate that
coding and signal repetition can be combined to provide lower coding rates.”

EX1001, 6:58-62 (emphasis added); EX1003, 99275-279. A POSITA would have

'"The claims include a typographical error: “time-frequence [sic] resource units.”

EX1003, 276.

91



Petition for Inter Partes Review of
U.S. Patent No. 10,447,450

therefore recognized “repetition coding” as referring to a simple and well-known
technique where information bits are repeated. /d. (citing EX1021, 94; EX1022,
1986, 88; EX1016, 500-502). Choi confirms that it would have been obvious to apply
repetition coding to time-frequency resource units. /d., 99280-281.

Choi describes “enhancing the transmission of the data by further repetition
encoding the data” to improve “error correction” and provide a “more robust data
transmission scheme at reduced data rates.” EX1009, Abstract, 92 (emphasis

added). Choi applies this repetition coding to OFDM symbols. /d., 9916-18;

EX1003, q9280-281. Choi applies repetition coding in both the time and/or
frequency domains. EX1009, 4913, 16, 51; EX1003, 94280-281.

A POSITA would have been motivated to combine Choi with Vijayan089 and
Laroia to provide “error correction” and “more robust data transmission[s].”
EX1009, 92; EX1003, 99282-284. Vijayan089 acknowledges that repeating portions
of signals was a well-known technique and also explicitly uses redundancy checks to
provide “forward error correction coding.” EX1005, 939; see also id., 9983, 101, 114,
118. Choi’s repetition coding would have furthered this goal and would have
alleviated errors in OFDM systems. EX1009, q16-18,22-24, 45. As Choi explains,
repetition coding would be applied in the time domain, the frequency domain, or
both. /d., 4913, 16, 18, 51. A POSITA would have therefore applied Choi’s repetition

coding to Vijayan089’s time-frequency units. EX1005,
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9139; see also id., 983, 101, 114, 118; EX1003, 99282-284.

A POSITA would have also had a reasonable expectation of success in
combining Choi with Vijayan089 and Laroia in view of their common OFDM
usage. EX1009, q916-18, 22-24, 45; Sections VIII.A, VIII.B.1.c; EX1003, 944282-
284.

XI. GROUND 4: CLAIMS 6, 12, AND 18 ARE OBVIOUS OVER
VIJAYAN475, WU, AND CHOI.

Choi discloses the “repetition coding” recited in claims 6, 12, and 18 for the
reasons presented in Ground 3. See Section X; EX1009, 9413, 16-18, 51; EX1003,
99285-287. When combined with Vijayan475 and Wu, the combination renders
claim 6, 12, and 18 obvious. EX1009, 992, 39, 83, 101, 114, 118.

Similar to Ground 3, a POSITA would have been motivated to combine Choi with
Vijayan475 and Wu to provide “error correction” and “more robust data
transmission[s].” EX1003, 99288-289; EX1009, 92, 39, 83, 101, 114, 118.

Vijayan475 acknowledges that repeating portions of signals is a well-known
technique and also explicitly uses redundancy to improve the reception of signals.
EX1006, 964. Choi’s repetition coding would have furthered this goal and would have
alleviated errors in OFDM systems. EX1009, §916-18, 22-24, 45; EX1003,
19288-289. As Choi explains, repetition coding would be applied in the time and/or
frequency domain. EX1009, 413, 16, 18, 51. A POSITA would have therefore applied

Choi’s repetition coding to the time-frequency slots disclosed in Vijayan475. EX1006,
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36-42, 45-49, 57; EX1003, 99288-289.

A POSITA would have also had a reasonable expectation of success in
combining Choi with Vijayan475 and Wu in view of their common OFDM usage.
EX1009, 9916-18, 22-24, 45; Sections IX.A, IX.B.1.c; EX1003, 99290-291.

XII. DISCRETIONARY CONSIDERATIONS UNDER SECTIONS 314(a)
AND 325(d) STRONGLY FAVOR INSTITUTION.

A.  Fintiv strongly favors institution.

Should Patent Owner seek denial under Fintiv, Honda will seek permission to
reply to address the facts and law as they stand at that time. Under the current
facts, Fintiv is not applicable. There is no trial scheduled. In fact, there is not even a
scheduled date for remand from the MDL court to Honda’s trial court (in the
Southern District of Ohio) that will, upon that remand, schedule a trial date. And the
median time to trial for civil actions in the Eastern District of Michigan (where the nine
parties’ cases have been consolidated for pretrial proceedings) is nearly four years. Ex.
1026 at 40. For the Southern District of Ohio, there is only one data point for a bench
trial (104.8 months) and one for a jury trial (35.1 months). Both dates would occur

well after any Final Written Decision. Exhibit 1049.

B.  General Plastic and Valve Corp. strongly favor institution.

Serial petitioning concerns addressed in General Plastic Industrial Co., Ltd. v.
Canon Kabushiki Kaisha, IPR2016-01357, Paper 19 (P.T.A.B. Sept. 6, 2017)

(§ II.B.4.1 precedential), and Valve Corp. v. Electronic Scripting Products, Inc.,
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IPR2019-00062, Paper 11 (P.T.A.B. April 2, 2019) (precedential), are not at play here.
Petitioner has not previously petitioned for IPR of the 450 patent. Non-parties Dell
Inc. and Dell Technologies Inc. (“Dell”) previously sought IPR of the *450 patent in
IPR2021-01486 based on different prior art and arguments, and a different technical
expert. See EX1020, 7. Petitioner has not Petition for Inter Partes Review of the ‘450
patent and has not coordinated with and has no relationship with Dell, who is not a co-
defendant in the MDL centralized in the Eastern District of Michigan. See EX1024.
Nor has Petitioner used the Dell IPR as a “roadmap” to craft invalidity positions.
Rather, Petitioner’s review and consideration of the record in IPR2021-01486 1s no
different than review of the 941 patent’s file history—routine diligence to understand
the patent’s history before the Office. Moreover, the deficiencies in Dell’s prior art
combinations that led the Board to deny Dell’s petition are not present here. Finally,
the concerns for fundamental fairness undergirding General Plastic and Valve Corp.
confirm that institution is warranted here. Patent Owner sued Dell in January 2021,
more than a year before filing suit against Petitioner. That the Petition here comes after

the Dell IPR is the result of Patent Owner’s own actions, not any nefarious serial-

petitioning strategy to harass Patent Owner.

C.  Advanced Bionics strongly favors institution.

Applying the two-part framework from Advanced Bionics, LLC v. MED-EL

Elektromedizinische Gerddte GmbH, IPR2019-01469, Paper 6 at 8-9 (P.T.A.B. February
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13, 2020) (precedential), demonstrates that denial under § 325(d) is not appropriate.

Under part one, the same or substantially the same art or arguments were not

previously presented to the Office, ending the inquiry in favor of institution. The “new,

noncumulative prior art asserted in the Petition” Petition for Inter Partes Review of

USP 10,447,450 strongly favors IPR. Oticon Medical AB v. Cochlear Ltd., IPR2019-

00975, Paper 15 at 20 (P.T.A.B. October 16, 2019) (§§ 11.B and II.C precedential).

XIII. CONCLUSION

The Board should grant IPR and cancel claims 1-24.

Dated 3/30/2023

(Control No. IPR2023-00793)

Respectfully submitted,

/Thomas A. Rozylowicz/

Thomas A. Rozylowicz, Reg. No. 50,620
John T. Johnson, Reg. No. 37,363
Jeffrey C. Mok, Reg. No. 69,878

Won Yoon, Reg. No. 71,058

Fish & Richardson P.C.

60 South Sixth Street, Suite 3200
Minneapolis, MN 55402

T: 202-783-5070

F: 877-769-7945

Attorneys for Petitioner
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APPENDIX A: CHALLENGED CLAIMS

1. [1-pre] An operating method for a wireless network comprising at least a
base station and a mobile station, the wireless network employing a frame structure
of multiple frames for transmission, each frame comprising a plurality of time
intervals, each time interval comprising a plurality of orthogonal frequency
division multiplexing (OFDM) symbols, and each OFDM symbol containing a
plurality of frequency subcarriers, the method comprising:

[1A] assigning an identifier to the mobile station;

[1B] transmitting a signal containing information from the base station to the
mobile station over a segment of time-frequency resource, the segment having a
starting time-frequency coordinate and the segment comprising N time-frequency
resource units within a time interval, each unit containing a set of frequency
subcarriers in a group of OFDM symbols, where N=2, 4, or 8; and

[1C] receiving by the mobile station the transmitted signal; and

[1D] recovering by the mobile station the information from the received
signal based on the starting time-frequency coordinate and N in conjunction with
the identifier assigned to the mobile station.

2. The method of claim 1, wherein the starting time-frequency coordinate

indicates a starting OFDM symbol of the segment of time-frequency resource.
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3. The method of claim 1, wherein the starting time-frequency coordinate
indicates a starting subcarrier of the segment of time-frequency resource.
4. The method of claim 1, wherein the starting time-frequency coordinate
indicates a starting group of subcarriers of the segment of time-frequency resource.
5. The method of claim 1, wherein modular coding is applied to the time-
frequency resource units in the segment of time-frequency resource.
6. The method of claim 5, wherein a repetition coding is further applied to the
time-frequence resource units
7. [7-pre] A mobile device in a wireless packet system using a frame structure
of multiple frames for transmission, each frame comprising a plurality of time
intervals, each time interval comprising a plurality of orthogonal frequency
division multiplexing (OFDM) symbols, and each OFDM symbol containing a
plurality of frequency subcarriers, the mobile device configured to:

[7A] receive an identifier from a base station in a cell in which the mobile
device is operating; and

[7B] receive a signal containing information from the base station over a
segment of time-frequency resource, the segment having a starting time-frequency
coordinate and the segment comprising N time-frequency resource units within a
time interval, each unit containing a set of frequency subcarriers in a group of

OFDM symbols, where N=2, 4, or §; and
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[7C] recover the information from the received signal using the starting
time-frequency coordinate and N in conjunction with the received identifier.
8. The mobile device of claim 7, wherein the starting time-frequency
coordinate indicates a starting OFDM symbol of the segment of time-frequency
resource.
9. The mobile device of claim 7, wherein the starting time-frequency
coordinate indicates a starting subcarrier of the segment of time-frequency
resource.
10.  The mobile device of claim 7, wherein the starting time-frequency
coordinate indicates a starting group of subcarriers of the segment of time-
frequency resource.
11.  The mobile device of claim 7, wherein modular coding is applied to the
time-frequency resource units in the segment of time-frequency resource.
12.  The mobile device of claim 11, wherein a repetition coding is further applied
to the time-frequence resource units.
13. [13-pre] A base station in a wireless packet system using a frame structure of
multiple frames for transmission, each frame comprising a plurality of time
intervals, each time interval comprising a plurality of orthogonal frequency
division multiplexing (OFDM) symbols, and each OFDM symbol containing a

plurality of frequency subcarriers, the base station configured to:
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[13A] provide an identifier to a mobile device in the cell;

[13B] allocate a segment of time-frequency resource for carrying
information to the mobile device, the segment having a starting time-frequency
coordinate and the segment comprising N time-frequency resource units within a
time interval, each unit containing a set of frequency subcarriers in a group of
OFDM symbols, where N=2, 4, or 8; and

[13C] transmit a signal containing the information to the mobile device in a
manner that allows the mobile device to recover the information using the starting
time-frequency coordinate and N in conjunction with the provided identifier.

14.  The base station of claim 13, wherein the starting time-frequency coordinate
indicates a starting OFDM symbol of the segment of time-frequency resource.
15. The base station of claim 13, wherein the starting time-frequency coordinate
indicates a starting subcarrier of the segment of time-frequency resource.
16.  The base station of claim 13, wherein the starting time-frequency coordinate
indicates a starting group of subcarriers of the segment of time-frequency resource.
17.  The base station of claim 13, wherein modular coding is applied to the time-
frequency resource units in the segment of time-frequency resource.

18. The base station of claim 17, wherein a repetition coding is further applied to

the time-frequence resource units.
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CERTIFICATION UNDER 37 CFR § 42.24

Under the provisions of 37 CFR § 42.24(d), the undersigned hereby certifies that

the word count for the foregoing Petition for Inter Partes Review totals 13,002 words,

which is less than the 14,000 allowed under 37 CFR § 42.24.

Dated 3/30/2023

/Thomas A. Rozylowicz/

Thomas A. Rozylowicz, Reg. No. 50,620
John T. Johnson, Reg. No. 37,363
Jeffrey C. Mok, Reg. No. 69,878

Won Yoon, Reg. No. 71,058

Fish & Richardson P.C.

60 South Sixth Street, Suite 3200
Minneapolis, MN 55402

T: 202-783-5070

F: 877-769-7945

Attorneys for Petitioner
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Pursuant to 37 CFR §§ 42.6(e)(4)(i) et seq. and 42.105(b), the undersigned
certifies that on March 30, 2023, a complete and entire copy of this Petition for
Inter Partes Review and all supporting exhibits were provided by Federal Express,
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/Diana Bradley/
Diana Bradley
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