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I. INTRODUCTION

General Motors LLC, Nissan North America, Inc., and Tesla, Inc.
(collectively “Petitioner”) requests inter partes review of claims 1-14
(“challenged claims”) of U.S. Patent No. 10,075,941 (“the 941 patent”), titled
“Methods and Apparatus for Multi-Carrier Communication Systems with
Adaptive Transmission and Feedback.”

The *941 patent is the fifth in a series of continuations directed to link
adaptation techniques in a generic Orthogonal Frequency Division Multiplexing
(OFDM) communication system. According to the 941 patent, the shortcoming of
the prior art was that the “subchannel configuration is normally defined and fixed
in an operation, and it is usually not considered an adjustable function of the system
to be adapted to the user profile and/or operational environment.” EX1001, 941
patent, 2:4-7. The *941 patent purports to solve this alleged problem by using a
subchannel configuration that “is designed to be configurable so that it can be
adjusted statically or dynamically according to the user profiles or environmental
conditions.” Id., 2:42-45.

But the *941 patent itself admits that this was known—*[t]o improve
performance...subchannel configuration can be adjusted in accordance with the
state of the communication channel.” /d., 1:44-55. This is not surprising given that

inventors of the 941 patent disclosed this same concept years earlier. See EX1009,
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Li017, 9111. The *941 patent is thus left simply claiming well-known features
disclosed in various prior art patents and industry publications.

Petitioner’s expert, Dr. Matthew C. Valenti, who has over 30 years of
experience working with wireless communications systems explains that the
claimed link adaptation techniques were indeed well-known before the 941 patent
and publicly disclosed by both companies and even the IEEE.! For instance, IEEE
published the 802.16a standard in 2001, which was amended in 2003, that discloses
a link adaptation method for an OFDM communication system that includes
transmitting a control message to a mobile station containing specific transmission
parameters indicating an antenna transmission scheme and subchannel
configuration. See infra VIII.A.3. U.S. Patent Application Publication
2003/0125040 to Walton et al. (“Walton040”)—assigned to Qualcomm—similarly
discloses a link adaptation method for an OFDM communication system that
includes transmitting a control message to a mobile station that contains specific

transmission parameters indicating an antenna transmission scheme. See infra

! Petitioner retained Matthew C. Valenti, Ph.D. in this proceeding. See EX1046. Dr.
Valenti has adopted the opinions set forth in EX1003, declaration of Dr. Sarah Kate
Wilson, submitted in [PR2022-01537, as his own. EX1046, §19. While Petitioner is
not relying directly on Dr. Wilson’s declaration in this Petition, for expediency this
Petition cites only to Dr. Wilson’s declaration. EX1003 (IPR2022-01537).

2
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VIIL.B.2. 802.16a and Walton040 serve as the two primary references in the
grounds for rejections.
802.16a and Walton040, used in various combinations, disclose the methods
and systems recited in the challenged claims of the 941 patent. Unfortunately
however, neither 802.16a nor Walton040—nor any of the other prior-art references
relied on herein—were considered during examination. If they had been, the ’941
patent would not have been allowed. Accordingly, the Board should institute IPR and

find claims 1-13 of the 941 patent unpatentable.

I. MANDATORY NOTICES (37 C.F.R. § 42.8(A)(1))
REAL PARTY IN INTEREST:

General Motors LLC, Nissan North America, Inc., and Tesla, Inc.,
collectively “Petitioner,” along with General Motors Company and LG
Electronics, Inc. (as to General Motors LLC), Nissan Motor Acceptance
Corporation a/k/a Nissan Motor Acceptance Company LLC, and Quectel
Wireless Solutions Co. Ltd. are the real parties-in-interest.

RELATED MATTERS:

The *941 patent is/was the subject of the following civil actions: Neo
Wireless LLC v. Dell Technologies Inc., 6-21-cv-00024 (W.D. Tex.), filed
January 12, 2021; Neo Wireless LLC v. Apple Inc., 6-21-cv-00026 (W.D. Tex.),
filed January 13, 2021; Neo Wireless LLC v. Dell Technologies Inc., 1-22-cv-

00060 (W.D. Tex.), filed January 12, 2021; Neo Wireless LLC v. LG Electronics,

3
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Inc., 6-21-cv-00025 (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 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,
4
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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 *941 patent was also the subject of an IPR in Dell Inc. v. Neo
Wireless LLC, IPR2021-01468, filed September 01, 2021, Volkswagen Group
of America, Inc. v. Neo Wireless, LLC, IPR2022-01537, filed September 15,
2022. Ford Motor Company filed an identical petition to the Volkswagen
petition in Ford Motor Company v. Neo Wireless, LLC, IPR2023-00766, filed
March 28, 2023. American Honda Motor Co., Inc. filed an identical petition
to the Volkswagen petition in American Honda Motor Co., Inc. v. Neo

Wireless, LLC, IPR2023-00791, filed March 30, 2023.

LEAD AND BACKUP COUNSEL:

Petitioner provides the following designation of counsel.

Lead Counsel Backup Counsel
Timothy Riffe, Reg. No. 43,881 Usman A. Khan, Reg. No. 70,439
Fish & Richardson P.C. Fish & Richardson P.C.
60 South Sixth Street, Suite 3200 60 South Sixth Street, Suite 3200
Minneapolis, MN 55402 Minneapolis, MN 55402
Tel: 202-783-5070 Tel: 202-783-5070
Fax: 877-769-7945 Fax: 877-769-7945
Email:IPR18768-02061P4(@fr.com PTABInbound@fr.com
Reginald J. Hill, Reg. No. 39,225
Nicole A. Keenan, Reg. No. 48,622
JENNER & BLOCK LLP
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353 N. Clark Street
Chicago, IL 60654
Phone: (312) 923-2606
Fax: (312) 527-0484
rhill@jenner.com
nkeenan(@jenner.com

SERVICE INFORMATION:
Please address all correspondence and service to the address listed above.

Petitioner consents to electronic service by email at [PR18768-02061P4@fr.com

(referencing No. 18768-02061P4 and cc’ing PTABInbound@fr.com,

rhill@jenner.com, and nkeenan@jenner.com).

II. GROUNDS FOR STANDING (37 C.F.R. § 42.104(A))

The undersigned and Petitioner certify that the 941 patent is available for
[PR. Petitioner is not barred or estopped from requesting this IPR.

IV. IDENTIFICATION OF CHALLENGE (37 C.F.R. § 42.104(B))
A. Citation of Prior Art

The *941 patent was filed on March 28, 2016, and claims priority to multiple
earlier applications. The earliest effective priority date of the 941 patent is February
13, 2004. Petitioner does not concede that the challenged claims of the 941 patent
are entitled to the benefit of this date. Nonetheless, all references relied upon in this

Petition qualify as prior art with respect to the February 13, 2004 priority date.

802.16a-2001 (EX1005) was published by IEEE on April 8, 2002. Therefore,

802.16a-2001 is prior art at least under 35 U.S.C. § 102(b) (pre-AlA). See EX1013;
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EX1003 Wilson Decl., 9119-120, 123.

802.16a-2003 (EX1006) was published by IEEE on April 1, 2003. Therefore,
802.16a-2003 is prior art at least under 35 U.S.C. § 102(a) (pre-AlA). See EX1014;
EX1003, 99121-123.

U.S. Patent No. 6,937,592 to Heath (EX1007) was filed on September 1,
2000, and issued on August 30, 2005. Therefore, Heath is prior art at least under 35
U.S.C. § 102(e) (pre-AIA).

U.S. Patent Appl. Publ. No. 2003/0125040 to Walton (EX1008) was filed on
November 6, 2001, and published on July 3, 2003. Therefore, Walton040 is prior art
at least under 35 U.S.C. §§ 102(a) & (e) (pre-AlA).

U.S. Patent Appl. Publ. No. 2002/0147017 to Li (EX1009) was filed on
April 17,2001, and published on October 10, 2002. Thus, Li017 qualifies as prior
art under at least 35 U.S.C. § 102(b) (pre-AIA).

Tufvesson (EX1010) was published on the IEEE Xplore website on August
6, 2002 and indexed at the Kurt. F. Wendt Library at University of Wisconsin on

July 22, 1997. Therefore, Tufvesson is prior art at least under 35 U.S.C. § 102(b)

(pre-AIA). See EX1033; EX1034; EX1003, §9164-167.
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B. Statutory Grounds for the Challenge

Ground | Basis | Claims References
1. § 103 | 1-14 802.16a-2001 and 802.16a-2003
(collectively “802.16a”) + Heath
2. § 103 |1, 3-8, 10-14 Walton040 + Li017>
3. §103 |2,9 Walton040 + Li017 + Tufvesson

V. TECHNICAL BACKGROUND

The *941 patent is directed to methods and apparatuses for adaptive
transmission of wireless communication signals, “where MCS (modulation and
coding scheme), coding rates, training pilot patterns, TPC (transmission power
control) levels, and subchannel configurations are jointly adjusted to adapt to the
channel conditions.” EX1001, 2:33-38. But these techniques, and the benefits
thereof, were well-known before the 941 patent.

A. OFDM communication systems were well-known.

The inventors of the 941 patent did not invent OFDM. The *941 patent
admits as much, recognizing that OFDM communication systems were known and
identifying “conventional OFDM” systems, including IEEE802.11a, 802.11g,

802.16, and DVB-T. EX1001, 1:56-61. This is not surprising because OFDM was

2 Petitioner acknowledges that references with similar inventors to Walton040 and
Li017 were previously identified in IPR2021-01468. However, Walton040 and L1017
are different references and applied differently, herein. See infra VIII.B, IX.A. The
Board should institute review on the basis of the grounds presented herein

8
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first proposed in the 1960°s.
802.16a, Heath, Walton040, and Li017 also describe OFDM communication
systems. EX1003, 9q960-74.

B.  Adapting to channel conditions was well-known.

The inventors of the *941 patent did not invent adapting to channel conditions
in wireless communications system. Indeed, the 941 patent admits that it was
known that “[t]o improve performance, in addition to the MCS, other system
functions such as channel estimation, transmission power control (TPC), and
subchannel configuration can be adjusted in accordance with the state of the
communication channel.” EX1001, 1:44-55.

802.16a, Walton040, Heath, and Li017 also disclose this concept. EX1003,

1975-81.

C. Transmitting a control message over a control channel was well-
known.

To effectively adapt to channel conditions, it was well-known to transmit a
control message from a base station to a mobile station over a control channel. For
example, 802.16a provides a frame control header (FCH) at the beginning of each
frame in the downlink from a base station to provide downlink parameters to a
subscriber. EX1006, 802.16a-2003, 184, 67; EX1005, 802.16a-2001, 46.

Walton040, Heath, and Li017 also disclose this concept. EX1003, 9982-88.
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D. Transmission diversity and multiple-input multiple-output
(MIMO) antenna schemes were well-known.

Antenna schemes, including transmission diversity scheme and multiple-
input multiple-output (MIMO) schemes were well-known by February 2004. For
example, Walton040 noted that to “provide diversity against deleterious path
effects and improve performance, multiple transmit and receive antennas may be
used” and that generally, “diversity increases and performance improves as the
number of transmit and receive antennas increases.” EX1008, Walton040, 96.
Transmit diversity, in particular, can be used “to achieve highly reliable
transmission of a single data stream.” /d., §63.

Or, by “[u]sing MIMO, a transmitter unit may send multiple independent
data streams on the same communication channel to a single or multiple receiver
units by exploiting the spatial dimensionality of the communication channel
coupling the transmit and receive antennas.” Id., 55, 64-65.

802.16a and Heath also disclose this concept. EX1003, 9989-102.

E. Distributed and localized subcarrier configurations were well-
known.

Subchannel configurations with distributed or localized subcarriers were
well-known by February 2004. For example, in 1999, Lawrey explained that “[t]he
simplest scheme is to group the carriers allocated to each user.” EX1013, Multiuser
OFDM, 762. However, grouping carriers “makes the transmission susceptible to

fading, as the whole group of carriers can be lost in a null in the spectrum.” Id. As

10
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such, “[c]arriers can be allocated in a comb pattern, spreading them over the entire
system bandwidth. This improves the frequency diversity, preventing all the carriers
used by a user being lost in a null in the spectrum. However, this allocation scheme
may be susceptible to inter-user interference.” Id., 763.
802.16a similarly explains that the subcarriers “forming one subchannel

may, but need not be adjacent. The concept is shown in Figure 128as.” EX1006,

180.

Subchannel 1 Subchannel 2 DC carrier Subchannel 3

v

NN N
B AR AR AR RN N RN A RN

¥_Guard Band Channel Guard band ¥
Figure 128as—OFDMA frequency description (3 channel schematic example)

EX1006, FIG. 128as.

Inventors of the 941 patent even disclosed this concept in Li017 years
before the 941 patent. EX1009, q111.

Selecting a subchannel configuration based on a channel condition was also
well-known by February 2004. Indeed, the 941 patent admits that it was known
that “[t]o improve performance,” a “subchannel configuration can be adjusted in
accordance with the state of the communication channel.” EX1001, 1:44-48. Li017

also discloses this concept. EX1003, 99103-115.

11
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VI. THE ’941 PATENT

A. Overview

Like the prior art, the *941 patent relates to methods to allegedly improvethe
performance of a wireless system, such as adaptive modulation and coding, channel
estimation, transmission power control, and the adjustment of a subchannel
configuration based on the state of a communication channel. EX1001, 1:34-48.

The *941 patent does not purport to have invented the idea of OFDM systems.
Id., 1:56-61. The 941 patent also does not purport to have invented adapting
transmission parameters according to a channel condition. /d., 1:34-2:3. Indeed, the
’941 patent admits that it was known to adjust system functions such as subchannel
configuration and transmission power “in accordance with the state of the

communication channel.” Id., 1:44-55.

Yet, in a conflicting statement, the 941 patent alleges that the shortcoming
of the prior art was that the “subchannel configuration is normally defined and
fixed in an operation, and it is usually not considered an adjustable function of the
system to be adapted to the user profile and/or operational environment.” 1d., 2:4-

7. The 941 patent purports to solve this alleged problem by using a subchannel
configuration that “is designed to be configurable so that it can be adjusted
statically or dynamically according to the user profiles or environmental
conditions.” Id., 2:42-45. According to the *941 patent, “[t]his adaptation

maximizes the overall system capacity and spectral efficiency without wasting
12
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radio resources or compromising error probability performance.” Id., 2:38-41.
As described in detail below, however, the concept of adjusting a subchannel
configuration in an OFDM system as a function of a channel condition was not new
in February 2004. Rather, this concept was known and even disclosed by the

inventors of the *941 patent years earlier. See generally EX1009.

B.  Prosecution History

The ’941 patent was filed on March 28, 2016. EX1002, *941 Prosecution
History, 0001. An Office Action was issued on October 12, 2017, rejecting claim
27 under non-statutory double patenting over U.S. Patent No. 9,301,296, rejecting
claims 29-32 and 38-41 under § 112, 42, and rejecting claims 26-43 as anticipated

by Wilson (EX1015). Id., 0077-84.

In response, the applicant amended the independent claims to recite “the
antenna transmission scheme comprising a transmission diversity scheme or a
multiple-input multiple-output (MIMO) scheme and the corresponding subchannel
configuration characterized by distributed subcarriers or localized subcarriers in the
frequency domain.” Id., 0093-97. The applicant argued that because Wilson limits
its teaching to a MIMO system, Wilson did not disclose the claimed antenna
transmission scheme. The applicant also amended the claims to overcome the § 112
rejection and traversed the double-patenting rejection. /d., 0093-0102. The
Examiner then issued a notice of allowance without providing any reason for

allowance. Id., 0109-13.
13
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But the claimed concepts were well-known before the 941 patent. Indeed,
had any of the aforementioned references been before the Examiner during

prosecution, the 941 patent would not have been allowed.

C. 1PR2021-01468
On September 1, 2021, Dell filed an IPR asserting that claims 1-14 of the

’941 patent were obvious over various combinations of Walton269, L1748,
Gupta, PCT819, and Airy. EX1017, IPR2021-01468 Petition, 3.

On March 14, 2022, the Board issued a decision denying institution.
EX1023, IPR2021-01468 DI, 47. Regarding Ground A1, the Board stated that “the
record describes no problem in Walton ’269 that one of ordinary skill in the art
would have resolved with the techniques used in [Li1748] to address intercell
interference” and the Petition did not “establish a reason to combine their teachings.”
Id., 33. Regarding Ground B1, the Board stated that “we agree with Patent Owner
that ‘[b]ecause Airy is not said to use any particular configuration of subcarriers,
Petitioner has not shown that the combination of PCT819 and Airy has any need to
transmit a subchannel configuration.’” Id., 45.

D. Level of Ordinary Skill 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 least 3-5 years of

academic or industry experience in mobile wireless communications, or

14
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comparable industry experience. EX1003, q953-54.

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). 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).

Solely for purposes of the present Petition, Petitioner believes that none of
the claim terms require explicit constructions. Accordingly, all claim terms have
been given their plain and ordinary meaning, in the context of the *941 patent
specification, under the Phillips standard.

Petitioner notes that the Board has previously declined to construe any claim
term of the 941 patent. EX1023, 10-19. Petitioner notes, however, that the Board
stated that “while we do not provide an explicit construction of ‘the mobile station-
specific transmission parameters indicate . . . a corresponding subchannel
configuration . . . the corresponding subchannel configuration characterized by
distributed subcarriers or localized subcarriers in the frequency domain,” we
determine that the correct construction requires, at a minimum, that the mobile
station-specific transmission parameters are capable of indicating, as alternatives,

both distributed subcarriers and localized subcarriers in the frequency domain as
15
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subchannel configurations.” /d., 19. Petitioner takes no position on whether a
construction is necessary for this term at this time. But regardless, the prior art
discussed below discloses this limitation consistent with the Board’s interpretation.
Petitioner notes that [8E]/[8G] and [13E]/[13G] are disputed terms in Neo
Wireless LLC v. Dell Technologies Inc., 1-22-cv-00060. See EX1042, Joint Claim
Construction Statement, 7. Petitioner reserves the right to construe these terms if
appropriate/necessary but believes the construction of these terms is not necessary

at this state in the proceeding.

VII. OVERVIEW OF THE APPLIED REFERENCES
A.  802.16a

802.16a is a standard that specifies a broadband wireless access system
providing multiple services in a wireless metropolitan area network. EX1005, iv.
This standard is defined in two documents—=802.16a-2001 and 802.16a-2003—and
referred to herein simply as “802.16a.” EX1006, cover, 1.

802.16a discloses an OFDM communication system having at least one base
station serving multiple mobile stations (“subscriber stations™/“subscribers”/“SS”).
See generally EX1006, Chapter 8.5. Figures 128av and 128ax illustrate frame

structures for BS to SS transmissions:

16
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802.16a’s communication system adapts its transmission parameters based
on the capabilities of the BS and SSs, as well as the channel state. EX1006, 4, 83.
Specifically, a frame control header (FCH) 1s “transmitted at the beginning of each
frame” in the downlink and “contains the DL-MAP message and may additionally
include the UL-MAP, DCD or UCD messages.” EX1006, 184; EX1005, 67. DL-
MAP “defines the access to the downlink information” and can include a number of
information elements. EX1005, 46.
BSs and SSs communicate using different antenna schemes with multiple
antennas, including transmit diversity (space time coding (STC)) and adaptive antenna
systems (AAS). EX1006, 203-205, 66-68. Downlink transmission is performed on

subchannels of the OFDMA symbol. Id., 186, 180. Each subchannel is a collection of

subcarriers that may or may not be adjacent in the frequency domain. /d.

Subchannel 1 Subchannel 2 DC carrier Subchannel 3

v

NN N
BRI A R AN AR SR A

\Guard Band Channel Guard band/
Figure 128as—OFDMA frequency description (3 channel schematic example)

EX1006, FIG. 128as.
For the “distributed carrier permutation,” subchannels consist of non-
contiguous subcarriers distributed across the OFDM frequency spectrum. EX1006,

99 ¢¢

199-200. For the “adjacent carrier permutation,” “symbol data within a subchannel

18
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is assigned to adjacent carriers.” Id., 201.

B. Heath

Heath describes an OFDM wireless communication system that supports
wireless transmissions with and without spatial multiplexing. EX1007, Heath,
Abstract, 5:17-23. Figure 1 illustrates base transceiver station 202 and subscriber
unit 208 that support spatial multiplexing. /d., 5:7-15. BS 202 includes antennas
114, spatial multiplexing logic 118, and mode determination logic 122 that enables
the system to adapt its mode of operation between spatial multiplexing and non-

spatial multiplexing in response to transmission-specific variables. /d.
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EX1007, FIG. 1.
Heath explains that transmission diversity (non-spatial multiplexing) involves
transmitting a “subscriber datastream over multiple paths, [where] each of the
transmitted datastreams carries the same information.” EX1007, 1:33-39, 1:44-

46. “Because the transmission antennas are spatially separated, the receiving
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device receives diverse signals that can be processed to reduce multipath fading
and to suppress interfering signals.” Id., 1:40-43. However, MIMO (spatial
multiplexing) “works well to increase the bit rate between base transceiver stations
and subscriber units.” Id., 1:55-59.
Figure 4 illustrates the transmission characteristics 450 used by Heath’s mode

determination logic to determine the appropriate mode for subsequent transmissions—

transmission diversity or MIMO. Id., 9:15-32, 9:60-10:1.
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C. Walton040

Walton040 is directed to a multi-cell, multiple-access communication system
100 that “provides communication for a number of coverage areas 102a through
102g, each of which is serviced by a corresponding base station 104.” EX1008,

943. In particular, a multiple-access MIMO system that employs OFDM. /d., 10.
20



104a

™~

102t

104¢
Tﬂﬁaﬁi‘T

{)ﬁ;&?
\ 1

106f

e

1041 /E
AY

1061

memé
\/

Attorney Docket
US.P

/I‘ﬁai/\/\ig
1056\@

1040

e

10

&

2

106b

No.: 18768-02061P4
atent No. 10,075,941

100
¥

/qu

104d

q_i%g‘_,,—v?

B,
)

106j

S

104g

Aoy

Ode

"

gﬂ(
/

- 102g

<

FIG. 1

EX1008, FIG. 1.

Figure 2A illustrates base station 104 and terminals 106 within system 100

for downlink data transmission. /d., §76.
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EX1008, FIG. 2A.

Walton040 explains that “[t]he use of multiple antennas at both the

transmitter unit and receiver unit (i.e., NrkxNt MIMO) is an effective technique for

enhancing the capacity of multiple-access systems (e.g., cellular, PCS, LAN, and so

on). Using MIMO, a transmitter unit may send multiple independent data streams

on the same communication channel to a single or multiple receiver units by

exploiting the spatial dimensionality of the communication channel coupling the

transmit and receive antennas.” EX1008, q55.
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TABLE 1
Transmit Receive Antennas
Anlennas 1 Ny
1 SISO SIMO
N MISO MIMO

EX1008, Table 1.

Walton040 also describes adaptively processing data prior to transmission
based on channel state information (CSI). EX1008, Abstract. Specifically,
adjusting operating parameters (e.g., the operating mode, channel, data rate,
antenna(s) to transmit from, transmit power, and so on) based on performance

metrics, and indicating these parameters to terminals via a control channel. 1d.,

q74.

For example, the base station may select and convey “schedule, antenna
assignments, coding and modulation schemes, other information, or any

combination thereof” to the scheduled terminals via a control channel (step 928).

1d., 482.
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EX1008, FIG. 9A (annotated).

D. Li017

Li017 is directed to multi-cell, multi-subscriber wireless systems using

OFDM. EX10009, 92.

In L1017, “each subscriber measures the SINR of each subcarrier cluster and

reports these SINR measurements to their base station.” /d., 945. Upon receiving
24
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feedback, the base station selects one or more clusters for the subscriber. /d., 47.
“[TThere are two categories of clusters: coherence clusters, containing
multiple subcarriers close to each other and diversity clusters, containing multiple

subcarriers with at least some of the subcarriers spread far apart over the spectrum.”

Id., q111. Figure 9 illustrates these clusters. /d., §112.
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EX1009, FIG. 9.
Figure 11 illustrates the base station determining whether a user is mobile or

in a fixed position close to the edge of the cell (block 1102). EX1009, q121. If the
user is not mobile or is not in a fixed position close to the edge of the cell, the base

station selects coherence clusters (1103); otherwise, the base station selects diversity
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clusters (1104). 1d.
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EX1009, FIG. 11.
“After cluster selection, the base station notifies the subscriber about the
cluster allocation through a downlink common control channel” (105). /d., 448.
E.  Tufvesson
Tufvesson is directed to pilot assisted channel estimation for OFDM in

mobile cellular systems. EX1010, Tufvesson, 1639.
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pilot
pattern

Fig. 1 The pilot pattern is known both by the receiver and
the transmitter. The purpose is to minimize the number of
transmitted pilot symbols without increasing the bit error
rate.

EX1010, Fig. 1.
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Fig. 2 Examples of pilot patterns analyzed.

EX1010, Fig. 2.
As Tufvesson explained, the pilot pattern used is among the information
transferred to a mobile station when it logs into a new cell and then, once known,

is used for channel estimation. Id., 1639, 1641.
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VIII. GROUNDS OF UNPATENTABILITY

Claims 1-14 are unpatentable for at least the reasons set forth below.
EX1003, 9170-341.
A.  Ground 1: Claims 1-14 are unpatentable under § 103 as obvious

over 802.16a-2001 and 802.16a-2003 (collectively “802.16a), alone
or in combination with Heath.

1. A POSITA would have been motivated to combine 802.16a-
2001 and 802.16a-2003.

A POSITA would have found it at least obvious to combine 802.16a-2001
and 802.16a-2003 based on the explicit statements in 802.16a-2003. For example,
802.16a-2003 explains that it “amends IEEE Std 802.16-2001.” EX1006, 1, 1ii.

802.16a-2003 also contains editing instructions that “define how to merge the
material contained herein into the existing base standard (IEEE Std 802.16™-2001)
to form the comprehensive standard.” /d., 1. These explicit statements would have
motivated a POSITA to combine 802.16a-2003 with 802.16-2001 to form a single
document/standard, referred to herein as “802.16a.” EX100X, q9170-172.

2. A POSITA would have been motivated to combine 802.16a
and Heath.

802.16a is directed to an OFDM communication system having a BS and

SS with multiple antennas. See, e.g., EX1006, 66-68, 179, 203-205.
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EX1006, FIG. 128bf (annotated).
Although Figure 128bf illustrates an SS with one antenna, SSs may have multiple
antennas. See id., 131 (describing “[r]eceive diversity”), 204 (describing two
receive antennas “2Rx”). 802.16a’s BS can communicate with SSs with the
multiple antennas using different antenna schemes, including transmit diversity
(STC) and AAS. EX1006, 203-205, 66-68; EX1003, 99173-175.

AAS uses more than one antenna to “improve range and system capacity, by
adapting the antenna pattern and concentrating its radiation to each individual
subscriber.” EX1006, 66. According to 802.16a, “[t]he spectral efficiency can be
increased linearly with the number of antenna elements. This is achieved by
steering beams to multiple users simultaneously so as to realize an inter-cell
frequency reuse of one and an in-cell reuse factor proportional to the number of

antenna elements.” Id.; EX1003, 9176.
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A POSITA would have readily understood 802.16a’s AAS to be a “multiple-
input multiple-output (MIMO) scheme” because it uses multiple transmit antennas
to steer different beams to multiple users simultaneously so as to increase spectral
efficiency. Indeed, this is consistent with the *941 patent, which does not define or
describe the claimed “multiple-input multiple-output (MIMO) scheme” in any
detail. Instead, simply stating that “multiple antenna techniques such as multiple-
input multiple-output (MIMO) schemes are used to improve transmission
throughput in favorable channel conditions.” EX1001, 6:60-65. A POSITA would
have readily appreciated that 802.16a’s AAS scheme is likewise used to improve
transmission throughput in favorable channel conditions. EX1003, q177.

A POSITA, specifically, would have understood 802.16a’s AAS to be a
multi-user MIMO scheme. See, e.g., EX1008, 61 (“MIMO (Multiple-Input,
Multiple-Output)—the RF link is characterized by multiple transmit antennas and
multiple receive antennas.”); id., 65 (“Spatial multiplexing, multi-user (multi-user
MIMO mode)—the use of multiple transmit and receive antennas to accommodate
communication with multiple terminals concurrently on the same channel.”);
EX1003, 9178.

However, 802.16a does not explicitly disclose details of how to select the
appropriate antenna scheme. Therefore, a POSITA would have been motivated to look

at the prior art, e.g. Heath, for techniques for selecting the appropriate antenna
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scheme. EX1007, 1:46-51. EX1003, 9179.

Like 802.16a, Heath discloses the use of a transmit diversity or MIMO
scheme. EX1007, 1:33-43, Abstract, 2:11-22. Heath also emphasizes the
importance of selecting the appropriate antenna scheme depending on transmission
conditions. EX1007, Abstract. For example, Heath states that “[a]lthough diversity
communication may reduce the effects of multipath fading, diversity does not
enable the increased bit rates that are enabled by spatial multiplexing.” EX1007,
8:18-21. However, using “multiple spatially separated antennas at the base
transceiver stations and the subscriber units to multiplex transmissions” “increase[s]
the bit rate[s] between the base transceiver stations and subscriber units.” /d., 1:46-
51, 1:55-59. “Although spatial multiplexing [MIMO] works well to increase the bit
rate between base transceiver stations and subscriber units that support spatial
multiplexing,” “it may not be appropriate to utilize spatial multiplexing for every
transmission. For example, transmission conditions may be such that spatial
multiplexing provides poor results, thereby eliminating the possibility of an
increased bit rate that is provided by spatial multiplexing.” Id., 1:55-65; EX1003,
19180-181.

Recognizing this, Heath’s mode determination logic 454 utilizes

transmission characteristics 450 to determine whether to use transmit diversity
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(non-spatial multiplexing) or MIMO (spatial multiplexing). EX1007, 9:60-10:1;
EX1003, q182.
Figure 4 illustrates “transmission-specific inputs 450 and 452 that are

considered by the mode determination logic 454 to determine the appropriate mode

of operation” for subsequent transmissions.” EX1007, 9:15-18; EX1003, q183.

450 \ / 452

ﬁ Transmission \ / System

_Characteristics

* Delav Speed
« Post-Processing SNR
« CRC Failures

Sgemﬁcatxons
» Transmitter Type

+ SM Transmitter
« Non-SM Transmitter

» Residual ISI
» Mean Square Error

N /

* Receiver Type

* SM Receiver
K « Non-SM Recewey

Mode Determination Logic ~—454

y

Transmission Mode
» Spatial Multiplexing 456
« Non-spatial Multiplexing

FIG. 4
EX1007, FIG. 4.

Heath’s BS also includes a mode switch that dictates the mode of operation
for subsequent data transmissions in accordance with the mode determination logic
and conveys the selected transmission mode to the mobile station via the control

channel. EX1007, 11:67-12:38, 14:55-63, 2:58-61, 3:60-62, Fig. 8; EX1003, 9184.
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As such, 802.16a and Heath both disclose a BS having multiple antennas
that can operate in a transmit diversity or MIMO scheme, and inform the mobile
station of the selected scheme via a control channel. Based on the teachings of
Heath, a POSITA would have been motivated to modify 802.16a so as to
incorporate Heath’s mode determination logic. Doing so would have required
minimal modifications. Namely, it would have been obvious to modify 802.16a’s
BS to incorporate the mode determination logic and switch to select the
appropriate antenna scheme based on existing CSI, and to inform the SS of the
selected antenna transmission scheme in the existing FCH using DL-Map.

EX1007, 2:58-61, 3:60-62; EX1003, §185-186.

Modifying 802.16a with Heath’s mode determination logic and
communicating the selected mode over the control channel would have required
minimal modifications. For example, by incorporating Heath’s mode determination
logic to select the appropriate antenna transmission scheme already present—STC or
AAS—using the existing CSI, and indicating which scheme to use via DL-Map as
802.16a teaches. EX1003, 4187.

For example, a POSITA would have readily understood that it would have
been advantageous to utilize transmit diversity (STC) when the transmission
conditions are susceptible to fading and/or multipath when CSI is not available to

the BS. EX1007, 1:33-43. A POSITA would have also known that it would have

been advantageous to utilize AAS, for example, when 802.16a’s BS is in
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communication with multiple SSs and CSI is available to the BS. By utilizing
AAS, 802.16a’s BS is able to “improve range and system capacity.” EX1006, 66;
EX1003, 9188-189.

To the extent that Patent Owner may argue that the claimed “multiple-input
multiple-output (MIMO) scheme” requires something different from 802.16a’s
AAS MIMO scheme (it does not), Heath discloses this limitation. That is, Heath
discloses use of spatial multiplexing—a single-user MIMO scheme. Id., Abstract,
2:11-22; see EX1008, 964 (“Spatial multiplexing, single-user (single-user MIMO
mode)—the use of both multiple transmit and receive antennas to achieve high data
rates for a single terminal by creating multiple parallel transmission channels by
exploiting the spatial dimensionality of the communication channel.”). EX1003,

9190-191.

Heath’s Figure 2 illustrates a spatially multiplexed transmission:
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EX1007, FIG. 2.

Based on the teachings of Heath, a POSITA would have also been motivated
to modify 802.16a so as to incorporate Heath’s spatial multiplexing, single-user
MIMO, scheme at least for the ability to increase the bit rate between a base
transceiver station and a single SS. EX1007, 1:55-65. Such a modification would
have also incorporated Heath’s teaching of informing the SS of the switch to single-
user MIMO via the existing FCH using DL-Map so that the SS may properly receive
and decode the data. /d., 2:58-61, 3:60-62; EX1003, q193.

Modifying 802.16a to also include Heath’s spatial multiplexing mode would
have required minimal modifications. For example, by incorporating Heath’s spatial
multiplexing unit to output data for transmission over 802.16a’s existing antennas
and indicating the use of spatial multiplexing to the SS via DL-Map (e.g., with a

spatial multiplexing information element). Using the example above, a POSITA
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would have known that it would have been preferable to utilize a single- user
MIMO scheme as taught by Heath when 802.16a’s BS is in communication with a
single SS and CSI is available to the BS to achieve an increased bit rate.
EX1007, 1:46-51; EX1003, 9184.

In addition to the motivations described above, a POSITA would have been
further motivated to combine 802.16a and Heath because both are in the same
general field of mobile communications, and address the same problem—
improving the performance of wireless communication systems. Further, a POSITA
would have combined the system of 802.16a with the teachings of Heath using
known methods, and the results of the combination would have been predictable to
a POSITA (e.g., by including Heath’s antenna transmission scheme selection logic
and communication of the selected scheme over the control channel with or without
the spatial multiplexing unit). EX1003, §195.

Finally, the proposed combination of 802.16a and Heath would involve
nothing more than incorporating a well-known concept (i.e., Heath’s antenna
transmission scheme selection logic and communication of the selected scheme
over the control channel with or without the spatial multiplexing unit) into a well-

known system (i.e., 802.16a’s wireless communication system). EX1003, §196;

KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 419-421 (2007).

36



Attorney Docket No.: 18768-02061P4

U.S. Patent No. 10,075,941
3. Claim 1

(@ [1A]
802.16a discloses this preamble to the extent the limiting. EX1003, 99199-
203.

802.16a’s BS serves multiple mobile stations (“SSs”) in an OFDM
communication system utilizing a transmission structure with time slots (k) inthe
time domain and frequency subchannels in the frequency domain. For example,
802.16a’s WirelessMAN-OFDMA is based on OFDM modulation utilizing a
transmission structure with time slots in the time domain (TDD) and frequency
subchannels in the frequency domain. See generally EX1006, 179-226. Figures
128av and 128ax illustrate frame structures for BS to SS transmissions. /d., 183,

185.
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EX1006, FIG. 128ax.
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EX1003, 99199-201.
802.16a’s BS also performs a link adaptation method according to its
capabilities, SS capabilities, and CSI. EX1006, 4, 42, 67, 83, 189, 197, 200-221;
EX1003, 99202-203.

(b) [1B]

802.16a discloses transmitting a control message to a mobile station over a
control channel. EX1003, 99204-213.

In particular, the downlink from the BS “includes the transmission of a FCH,
which is transmitted in the most robust burst profile of the system followed by
transmission using burst profiles as defined in the FCH.” EX1006, 183. This FCH is
“transmitted at the beginning of each frame” and “contains the DL-MAP message and
may additionally include the UL-MAP, DCD or UCD messages.” Id., 184; EX1005,
67. DL-MAP “defines the access to the downlink information” as illustrated in Table

15. EX1005, 46; EX1003, 19205-206.
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Table 15—DL-MAP message format

Syntax Size Notes
DL-MAP_ Message Format() {
Management Message Type =2 8 bits
PHY Synchronization Field Variable See appropriate PHY specification.
DCD Count 8 bits
Base Station ID 48 bits
Number of DL-MAP Elements n 16 bits
Begin PHY Specific Section { See applicable PHY section.
for(i=1;i<=n;i++) { For each DL-MAP element 1 to n.
DL MAP Information Element() Variable See corresponding PHY specification.
if I(byte boundary) {
Padding Nibble 4 bits Padding to reach byte boundary.
}
}
}
}
EX1005, Table 15.
Figures 128av and 128ax illustrate DL-Map at the start of the frame.
EX1003, 9207.
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A POSITA would have understood that 802.16a’s FCH is transmitted over a

“control channel.” The 941 patent does not define the generically claimed “control

channel”; instead stating that a “forward control link is defined here as the

transmission of the AMCTP indicator from the transmitter to the receiver, and a

return control channel is defined as the transmission of CQI, as the feedback

information, from the receiver to the transmitter.” EX1001, 7:25-38. 802.16a’s FCH

is transmitted from the transmitter to the receiver, as shown in Figure 40, just like

the AMCTP indicator 602 on a forward link, as shown in Figure 6 of the *941

patent. EX1006, 183; EX1003, §9208-211.
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EX1001, FIG. 6.
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Figure 40—Minimum time relevance of PHY and MAC control information (TDD)

EX1005, FIG. 40.

See EX1005, 97, 239; EX1006, 59.

Heath also confirms that 802.16a discloses this limitation, explaining that a
“control channel may be located in the header or the payload portion of each
packet” and that the “control channel may involve a dedicated transmission

frequency a dedicated time slot.” EX1007, 8:60-65; EX1003, 9212.

bd t3§ E? bt
Ty v VT
Paytoad § Payload § Payload E Payload § ——
T
Header

Control Channel

FI1G. 3D

EX1007, FIG. 3D.
(© [C]

802.16a discloses that the FCH (“control message’) contains transmission

parameters allocated to the SS (“mobile station’) for a subsequent transmission of
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data (e.g., DL burst 3) by the BS over a frequency subchannel (e.g., subchannel 3)

to the SS in a time slot (e.g., k+6 to k+8). EX1003, 44214-220.

In 802.16a, DL transmission ‘is performed on the subchannels of the
OFDMA symbol” and the number of subchannels needed for the different
transmissions and their mapping is defined in the DL-MAP message, using
“subchannels in the frequency domain and OFDMA symbols in the time domain.”
EX1006, 186. Specifically, DL-MAP specifies a burst profile (DIUC value),
OFDM Symbol offset, subchannel offset, number of OFDM symbols, and number

of subchannels for a specific DL burst. /d., 193, 188; EX1005, 5, 46; EX1003,

216-217.
Table 116bp—OFDMA DL-MAP_Information_Element format
Syntax Size Notes
DL-MAP Information_Element() {
DIUC 4 bits
if(UIUC==13) {
Extended DIUC dependent IE variable AAS_DL_IE()
L else { I
OFDM Symbol offset 10 bits
Subchannel offset 6 bits
No. OFDM Symbols . 10 bits
No. Subchannels 6 bits
}
j

EX1006, Table 116bp.
DL-Map’s parameters are then used by the BS for a subsequent transmission

of data by the BS over a frequency subchannel to the mobile station in a time slot
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(e.g., DL burst #3 on subchannels 0-6 in time slots k+6 to k+8). EX1005, 24, 46, 67,

97, 220; EX1003, 99218-219.
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(d) [1D]

802.16a’s SS-specific transmission parameters in the FCH indicate an
antenna transmission scheme. 802.16a’s BS and SS can communicate using
different antenna schemes, including transmit diversity (STC) and MIMO
(AAS). EX1006, 203-205, 66-68; EX1003, 9221-229.

STC on the downlink provides “2nd order (Space) transmit diversity” using

“two transmit antennas on the BS side.” EX1006, 203; EX1003, 9223.

Subchannel [FFT Input —3 ™ [FFT FilterLs! DACL | RF
Modulation| ™| Packing :t Tx 5 o o
~ | Diversity
Encoder J7 /1/’
% IFFT || Filter| g DAC| 3] RF
]
BS

%

l . P Diversity 3] Sub- Log-
RE L] ADC | Filtert gl FFT F9=1 ombiner =2 channel |~ Iikell%ood — decoder
- | Demod. Ratios
SS

Figure 128bf—lllustration of STC
EX1006, FIG. 128bf.

AAS, “through the use of more than one antenna element, can improve
range and system capacity, by adapting the antenna pattern and concentrating its
radiation to each individual subscriber. The spectral efficiency can be increased
linearly with the number of antenna elements. This is achieved by steering beams
to multiple users simultaneously so as to realize an inter-cell frequency reuse of
one and an in-cell reuse factor proportional to the number of antenna elements.”
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EX1006, 66; EX1003, 9224.

Table 0a—Air interface nomenclature

PHY Additional Dublexin
Designation Applicability . . MAC Options upiexing
specification . alternative
requirements
WirelessMAN-SC 10-66 GHz 8.2 TDD
FDD
WirelessMAN-SCa 2-11 GHz 8.3 AAS (6.2.7.7) TDD
licensed bands ARQ (6.2.4) FDD
STC (8.3.3)
AAS (6.2.7.7) TDD
e 2-11 GHz ARQ (6.2.4) FDD
WirelessMAN-OFDM licensed bands 8.4 Mesh (6.2.6.7)
STC (8.4.7)
2-11 GHz AAS (6.2.7.7) TDD
WirelessMAN-OFDMA i-"ense]d Lol 8.5 ARQ (6.2.4) FDD
¢ ! STC (8.5.8)
AAS (6.2.7.7) TDD
2-11 GHz [8.3,8.4 ARQ (6.2.4)
WirelessHUMAN license-exempt or 8.5] DFS (6.2.14) | Mesh (6.2.6.7)
bands and 8.6 (with 8.4 only)
STC (8.3.3/8.4.7/8.5.8)

EX1006, Table Oa (annotated).
DL-MAP indicates the antenna transmission scheme (STC or AAS) using

STC IE() and AAS_ DL IE() information elements. EX1006, 188; EX1003, §226.
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Table 116bp—OFDMA DL-MAP_Information_Element format

Syntax Size Notes

DL-MAP Information Element() {

DIUC 4 bits
if (UIUC == 15) {

Extended DIUC dependent IE | variable | AAS_DL_IE()
} else { | |

OFDM Symbol offset | 10 bits

Subchannel offset 6 bits

No. OFDM Symbols | 10 bits

No. Subchannels 6 bits

EX1006, Table 116bp (annotated).
In DL-MAP, an STC enabled BS “may transmit DIUC=15 with the
STC IE() to indicate that the subsequent allocations shall be STC encoded.”

EX1006, 189.

Table 116bs—OFDMA DL STC Information Element

Syntax Size Notes
STC _IE() {
extended DIUC 4 bits AAS = 0x01
OFDMA symbol offset 10 bits
H

EX1006, Table 116bs.
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“[TThe switch from non-AAS to AAS-enabled traffic is marked by using the
extended DIUC = 15 with the AAS DL IE() to indicate that the subsequent

allocations ... shall be for AAS traffic.” EX1006, 189; EX1003, 94227-228.

Table 116br—OFDMA DL AAS information element

Syntax Size Notes

AAS DL TE() {

extended DIUC 4 bits AAS =0x02

Permutation 2 bits 0 = distributed-carrier permutation
1 = adjacent-carrier permutation

OFDMA symbol offset 10 bits

[

EX1006, Table 116br.

(e) [1E]

802.16a’s SS-specific transmission parameters indicate a corresponding
subchannel configuration. DL transmission “is performed on the subchannels” and
the “number of subchannels needed for the different transmissions (modulation
and coding) and their mapping is defined in the DL-MAP message.”> EX1006,

186, 180; EX1003, 49230-234.

3 Empbhasis added unless otherwise noted.
49



Attorney Docket No.: 18768-02061P4

U.S. Patent No. 10,075,941
Table 116bp—OFDMA DL-MAP_Information_Element format

Syntax Size Notes
DL-MAP_Information_Element() {
DIUC 4 bits
if(UIUC == 15) { |
Extended DIUC dependent [E . variable . AAS DL _IE()
1 else | ‘ |
OFDM Symbol offset | 10 bits
Subchannel offset | 6 bits
No. OFDM Symbols | 10 bits
No. Subehannels | 6 bits
\
i
\
h

EX1006, Table 116bp (annotated).
EX1006, 188 (“Subchannel offset: The lowest index OFDM subchannel used for
carrying the burst, starting from subchannel 0. ... No. of subchannels: The

number OFDMA subchannels with subsequent indexes, used to carry the burst.”);

EX1003, 9232.
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“subchannel offset”
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Figure 128av—Time plan - one TDD time frame

EX1006, FIG. 128av (annotated).
At least the “subchannel offset” and “[n]o. of subchannels” in DL-Map
“indicate ... a corresponding subchannel configuration.” 802.16a also discloses

that the transmission parameters “indicate ... a corresponding subchannel

configuration,” as explained below. See infra VIII.A.3(g); EX1003, 9233.

® [1F]

As explained above, 802.16a discloses the “antenna transmission scheme.”
Specifically, 802.16a’s antenna transmission schemes indicated in the FCH include
a transmission diversity (STC) and MIMO (AAS) scheme. EX1006, 203, 66; see

supra VIILA.2, VIILA.3(d); EX1003, 99235-248.
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802.16a’s AAS “through the use of more than one antenna element, can
improve range and system capacity, by adapting the antenna pattern and
concentrating its radiation to each individual subscriber. The spectral efficiency
can be increased linearly with the number of antenna elements. This is
achieved by steering beams to multiple users simultaneously so as to realize an
inter-cell frequency reuse of one and an in-cell reuse factor proportional to the
number of antenna elements.” EX1006, 66. Because AAS uses multiple transmit
antennas to steer different beams to multiple users simultaneously so as to increase
spectral efficiency, a POSITA would have readily understood AAS to be the
“multiple-input multiple-output (MIMQO) scheme.” Specifically, a POSITA would
have understood 802.16a’s AAS to be a multi-user MIMO mode. See, e.g., EX1008,
61, 965; see supra VIII.A.2; EX1003, 99238-240.

As such, 802.16a’s “antenna transmission scheme” indicated in DL-MAP
comprises STC (“a transmission diversity scheme”) or AAS (“a multiple-input
multiple-output (MIMO) scheme”). EX1003, §241.

To the extent that Patent Owner may contend that the “multiple-input
multiple-output (MIMO) scheme” requires something different from multi-user
MIMO (it does not), this is taught by Heath. For example, Heath describes using
“multiple spatially separated antennas at the base transceiver stations and the

subscriber units to multiplex transmissions in order to increase the bit rates

between the base transceiver stations and the subscriber units.” EX1007, 1:46-51.
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A POSITA would have thus understood that Heath utilizes a specific type of
MIMO—single-user MIMO. See EX1008, 964; see supra VIII.A.2; EX1003,
19242-244.

As discussed above, a POSITA would have been motivated to employ
Heath’s spatial multiplexing—single-user MIMO scheme—utilizing the existing
transmit antennas of 802.16a’s BS. When combined, 802.16a’s two transmit
antennas would transmit different data streams to the SS when transmission
conditions were favorable (e.g., BS is in communication with a single SS and CSI
is available to the BS), resulting in “increased bit rates.” EX1007, 8:18-21. And
DL-Map would indicate the multiple-input multiple-output (MIMO) scheme
(spatial multiplexing). This would have also resulted in 802.16a’s FCH indicating
“the antenna transmission scheme comprising a transmission diversity scheme or a

multiple-input multiple-output (MIMO) scheme.” See supra VIII.A.2; EX1003,

19247-248.

(® [1G]

As explained above, 802.16a discloses “the corresponding subchannel
configuration.” See supra VIII.A.3(e). 802.16a further discloses that the
corresponding subchannel configuration is characterized by distributed subcarriers
(distributed-carrier permutation) or localized subcarriers (adjacent-carrier
permutation) in the frequency domain. EX1003, 49249-263.

802.16a explains that the “carriers forming one subchannel may, but need
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not be adjacent,” as shown Figure 128as:

Subchannel 1 Subchannel 2 DC carrier Subchannel 3

v

- | NV D - | >
N Guard Band Channel Guard band /

Figure 128as—OFDMA frequency description (3 channel schematic example)

EX1006, Figure 128as.
EX1006, 180. For the “distributed carrier permutation,” each subchannel consists
of one subcarrier from each group of contiguous subcarriers according to
Equation (69). Id., 196-197. Table 116ca illustrates the subcarrier allocations and

variables for Equation (69).

Table 116ca—OFDMA DL carrier allocations

Parameter Value

Number of de carriers 1

Number of guard carriers, left 173

Number of guard carriers, right . 172

N s » Number of used carriers I 1702

Total number of carriers 2048

N, rtocPilots 142

Number of fixed-location pilots 32

MNumber of variable-location pilots which 8

coincide with fixed-location pilots

Total number of pilots® 166

Number of data carriers 1536

N ubehannels 32

subcarriers | 48

Number of data carriers per subchannel 48

BasicFixedLocationPilots l 10,39, 261, 330, 342, 351, 522, 636, 645, 651, T08, 726,
756, 792, 849, 855, 918, 1017, 1143, 1155, 1158, 1185,
1206, 1260, 1407, 1419,1428, 1461, 1530,1545, 1572,
1701}

PermutationBase} I 13,18,2,8, 16,10, 11, 15,26, 22,6,9, 27, 20, 25, 1, 29,
7,21,5,28,31,23,17,4,24,0,13,12, 19, 14, 30}

*Variable Location Pilots which coincide with Fixed-location Pilots are counted only once in this value.

EX1006, Table 116ca.
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802.16a also provides an example of using Equation (69) in section 8.5.6.2.1
demonstrating that the subcarriers are distributed in the frequency domain.
Compare EX1006, 199-200, with EX1001, 7:5-9; EX1003, 99251-256.

29 ¢¢

For the “adjacent carrier permutation,” “symbol data within a subchannel is
assigned to adjacent carriers.” Compare EX1006, 201, with EX1001, 7:1-5. Table

116cc illustrates these subcarrier allocations. EX1003, q9257-258.

Table 116cc—OFDMA AAS carrier allocations

Parameter Value

Number of de carriers 1
Number of guard carriers, lefl 176
Number of guard carriers, right - 175

Nm_ ed Number of used carriers - 1696
Total number of carriers 2048

NoarLocPilots 0

Number of fixed-location pilots 160

Number of variable-location pilots which ‘ 0

coincide with fixed-location pilots

Total number of pilots (*) 160
Number of data carriers . 1536

N ubehannels _ 32

N vbearriers 48

Number of data carriers per subchannel . 48

BasicFixedlLocationPilots ‘ 15,16,27,38,49  within each subchannel

EX1006, Table 116cc.
802.16a’s BS may change from the “distributed carrier permutation” to the
“adjacent carrier permutation,” and indicate the switch to the SS in AAS DL IE()
in DL-MAP. EX1006, 188-189, 200-201. “After this change, the BS shall only

transmit/receive AAS-enabled traffic using the adjacent carrier permutation until
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the end of the frame.” Id., 200. Table 116br illustrates AAS DL IE() indicating the

subchannel configuration. EX1003, 49259-261.

Table 116br—OFDMA DL AAS information element

Syntax

Size

Notes

AAS_DL_IE() {

extended DIUC

4 bits

AAS = 0x02

e

/ “distributed subcarriers”

Permutation

2 bits

0 = distributed-carrier permutation

1 = adjacent-carrier permutation

'\

OFDMA symbol offset 10 bits [ ——

“localized subcarriers”

EX1006, Table 116br (annotated).
That is, 802.16a discloses a mobile station-specific transmission parameter
capable of indicating, as alternatives, both distributed subcarriers and localized

subcarriers in the frequency domain as subchannel configurations. EX1003, §262.

(h) [1H]

802.16a, alone or in combination with Heath, discloses transmitting a DL
burst (data packet) to the SS over the frequency subchannel in accordance with the
mobile station-specific transmission parameters (e.g., burst profile, subchannel
offset, no. of subchannels) in DL-MAP. EX1006, 188; see also EX1005, 15-24

(describing data packet format); see supra VIIL.3.(c); EX1003, 49264-267.
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Table 116bp—OFDMA DL-MAP_Information_Element format

Syntax Size Notes
DL-MAP Information Element() {
DIUC 4 bits
if (UIUC ==15) {
Extended DIUC dependent IE variable AAS DL _1E()
telse {
OFDM Symbol offset 10 bits
Subchannel offset 6 bits
No. OFDM Symbols 10 bits
No. Subchannels 6 bits
H
}

EX1006, Table 116bp.
Moreover, 802.16a’s BS transmits traffic “using the adjacent carrier
permutation until the end of the frame” after informing the mobile station of the

switch in DL-MAP using AAS DL _IE(). EX1006, 200; EX1003, 9265.
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“transmitting a data packet”

OFDMA symbol number / t
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Figure 128av—Time plan - one TDD time frame

EX1006, FIG. 128av (annotated).
802.16a in view of Heath would have also taught this limitation by
transmitting data using Heath’s spatial multiplexing scheme as described above.
See supra VIII.A.2; EX1003, 9266.

4. Claim 6

Claim 6 recites essentially identical limitations to method claim 1 in the form
of an apparatus claim—a “base station serving a plurality of mobile stations.” Thus
for similar reasons as claims 1 and 8, 802.16a and Heath disclose claim 6.

See supra VIII.A.3; EX1003, 99268-278.
(a) [6A]
For similar reasons as [1A], 802.16a discloses [6A]. See supra VIII.A.3(a);

EX1003, 1271.
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(b) [6B]

For similar reasons as [1B], 802.16a discloses [6B]. See supra VIII.A.3(b);
EX1003, 9272.

() [6C]
For similar reasons as [1C], 802.16a discloses [6C]. See supra VIII.A.3(c);

EX1003, 9273.

(d [6D]
For similar reasons as [1D], 802.16a discloses [6D]. See supra VIII.A.3(d);

EX1003, 274.

(e) [6E]
For similar reasons as [1E], 802.16a discloses [6E]. See supra VIII.A.3(e);

EX1003, 9275.

() [6F]

For similar reasons as [1F], 802.16a, alone or in combination with Heath,

discloses [6F]. See supra VIILA.3(f); EX1003, 9276.

(8 [6G]
For similar reasons as [ 1G], 802.16a discloses [6G]. See supra VIII.A.3(g);

EX1003, 9277.

(h) [6H]

For similar reasons as [1H], 802.16a, alone or in combination with Heath,

discloses [6H]. See supra VIII.A.3(h); EX1003, 4278.
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5. Claim 8

Claim 8 recites essentially identical limitations to method claim 1 in the form
of a method from the prospective of a “mobile station served by a base station.”
Thus for similar reasons as claims 1 and 6, 802.16a, alone or in combination with

Heath, discloses claim 8. See supra VIII.A.3, VIII.A.4; EX1003, 49279-291.

(@) [8A]
For similar reasons as [1A], 802.16a discloses [8A]. See supra VIII.A.3(a). In

particular, 802.16a discloses a link adaption method in an OFDM communication
system having at least one mobile station (SS) served by abase station (BS). See
supra VIII.A.3(a); EX1003, 99282-283.

(b) [8B]
For similar reasons as [1B], 802.16a discloses [8B]. See supra VIII.A.3(b). In

particular, 802.16a discloses the SS receiving the FCH from the serving BS over a

control channel. See EX1006, 184.
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Figure 128av—Time plan - one TDD time frame

EX1006, FIG. 128av.
EX1005, 24, 46, 67, 97, 220; EX1006, 67, 183; EX1003, 49284-285.

(© [8C]
For similar reasons as [1C], 802.16a discloses [8C]. See supra VIII.A.3(c);

EX1003, 9286.

(d [8D]
For similar reasons as [1D], 802.16a discloses [8D]. See supra VIII.A.3(d);

EX1003, 9287.
(e) [8E]
For similar reasons as [1E], 802.16a discloses [8E]. See supra VIII.A.3(e);
EX1003, 9288.

(H  [8F]

For similar reasons as [1F], 802.16a, alone or in combination with Heath,
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discloses [8F]. See supra VIII.A.3(f); EX1003, 9289.

(® [8G]
For similar reasons as [ 1G], 802.16a discloses [8G]. See supra VIII.A.3(g);

EX1003, 9290.

(h) [8H]

For similar reasons as [1H], 802.16a, alone or in combination with Heath,
discloses [8H]. See supra VIII.A.3(h); EX1003, 9291.

6. Claim 13

Claim 13 recites essentially identical limitations to claims 1 and 8 in the form
of an apparatus claims—a “mobile station served by a base station.” Thus for
similar reasons as claims 1 and 8, 802.16a, alone or in combination with Heath,
discloses claim 13. See supra VIII.A.3, VIII.A.5; EX1003, 99295-302.

(a) [13A]
For similar reasons as [1A] and [8A], 802.16a renders discloses [13A]. See

supra VIILA.3(a), VIILA.5(a); EX1003, 9295.

(b) [13B]
For similar reasons as [1B] and [8B], 802.16a renders discloses [13B]. See

supra VIILA.3(b), VIILA.5(b); EX1003, §296.

(© [13C]
For similar reasons as [1C] and [8C], 802.16a renders discloses [13C]. See

supra VIILA.3(c), VIILA.5(c); EX1003, 9297.
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(d) [13D]

For similar reasons as [1D] and [8D], 802.16a renders discloses [13D]. See
supra VIII.A.3(d), VIII.A.5(d); EX1003, 9298.

(e) [13E]

For similar reasons as [1E] and [8E], 802.16a discloses [13E]. See supra

VIILA.3(e), VIILA.5(e); EX1003, 9299.

(H  [13F]

For similar reasons as [1F] and [8F], 802.16a, alone or in combination with

Heath, renders discloses [13F]. See supra VIII.A.3(f), VIIL.A.5(f); EX1003, 9300.

(g [13G]
For similar reasons as [ 1G] and [8G], 802.16a renders discloses [13G]. See

supra VIILA.3(g), VIILA.5(g); EX1003, §301.

(h) [13H]

For similar reasons as [1H] and [8H], 802.16a, alone or in combination with
Heath, renders discloses [13A]. See supra VIII.A.3(h), VIII.A.5(h); EX1003, 4302.

7. Claims 2 and 9

802.16a’s SS-specific transmission parameters also indicate a training pilot

pattern. For both the uplink and downlink, carriers are either pilot or data carriers.
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EX1006, 194. For the distributed carrier permutation, pilots are in fixed and
variable locations. The subcarrier indices of the fixed-location pilots never change
and are indicated in BasicFixedLocationPilots (below). The variable-location pilots
shift their location every symbol repeating every 4 symbols, according to the
formula: varLocPiloti = 3L+12Py. Id., 194-195; EX1003, 4303-309.

This is illustrated in Figure 128ba:

carrier index

L

sﬁ;l
n 1‘=0!H\HIIIHEIIHIHIIIHWII [I]]]ID]]
0 12 24 Nysea -1
nl L2 !H\W{IIHHHHII]IIHH\HID D]]]I[I]]
0 6 18 30 Nysea -1
2 L='!HIHHII\H\l\'\HHH\HH|II| m
0 3 15 27 Nysea -1
03 L=3!HHHIIlHHIHHHlllHHHII D]]EI!
0 9 21 Nysed -1
n+4 L—o!HHHIHH[IIHHHHH[HHII m
.1r 0 12 24 Nysed -1
time
Allocation Key: D Variable Location Pilot I Fixed-location Pilot D Data

Figure 128ba—Carrier Allocations in the OFDMA DL

EX1006, FIG. 128ba.
Table 116ca illustrates the fixed-pilot pattern for the distributed carrier

permutation. EX1003, 4305.
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Table 116ca—OFDMA DL carrier allocations

Parameter

Value

Number of de¢ carriers

Number of guard carriers, left 173
Number of guard carriers, right - 172
N, eq+ Number of used carriers ' 1702
Total number of carriers 2048
varLocPilols 142
Number of fixed-location pilots 32
Number of variable-location pilots which 8
coincide with fixed-location pilots
Total number of pilots® 166
Number of data carriers 1536
subchannels 32
Neubsursiors 48
Number of data carriers per subchannel 48

BasicFixedLocationPilots

£0,39, 261, 330, 342, 351, 522, 636, 645, 651, 708, 726,
756, 792, 849, 835, 918, 1017, 1143, 1155, 1158, 1185,
1206, 1260, 1407, 1419,1428, 1461, 1530,1545, 1572,
1701}

{PermutationBase}

{3,18,2,8, 16, 10, 11, 15, 26, 22, 6, 9, 27, 20, 25, 1, 29,
7,21,5,28,31,23,17,4, 24,0, 13, 12, 19, 14, 30}

#Variable Location Pilots which coineide with Fixed-location Pilots are counted only once in this value.

EX1006, Table 116ca (annotated).
With the adjacent carrier permutation used for AAS traffic, the training pilot
pattern is different—the pilot carriers are only assigned to fixed positions in the
frequency domain. EX1006, 200-201. Table 116cc illustrates this fixed-pilot pattern.

EX1003, 99306-307.
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Table 116cc—OFDMA AAS carrier allocations

Parameter Value

Number of dc carriers 1

Number of guard carriers, left 176
Number of guard carriers, right 175
N, s eq » Number of used carriers 1696
Total number of carriers I 2048
Nmr!.m'!‘rhn.\' | 0
Number of fixed-location pilots 160
Number of variable-location pilots which 0
coincide with fixed-location pilots
Total number of pilots (¥) 160
Number of data carriers 1536
N ikokanisrs . 32
N:rfbm rriers | 48
Number of data carriers per subchannel 48
BasicFixedlLocationPilots 15,16,27,38,49} within each subchannel

EX1006, Table 116cc (annotated).

Thus, because 802.16a’s SS-specific transmission parameters indicate
whether to use AAS or STC, the SS-specific transmission parameters also indicate
the appropriate training-pilot pattern specified in BasicFixedLocationPilots.

EX1003, 9308.
For similar reasons, 802.16a discloses claim 9. EX1003, 49332-333.

8. Claims 3 and 10

802.16a’s SS-specific parameters indicate power-control information in two

ways. EX1003, 99310-314.
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First, the DCD message in the FCH indicates the BS transmit power (to be

used by the SS to validate radio-link conditions). EX1005, 224; EX1006, 184;

EX1003, 9312.
Table 124—DCD channel encodings
: Type Value
Name (1 byte) Length (variable-length)

May appear more than once: described below. The length is

Downlink_Burst_Profile 1 the number of bytes in the overall object. including
embedded TLV items.

BS Transmit Power (aver- - 1 Signed in units of 1 dBm.

age) -

Burst FDD/TDD frame 4 4 The number of PSs contained in a Burst FDD or TDD

duration frame. Required only for framed downlinks

PHY Type 5 1 The PHY Type to be used.

power adjustment rule 9 1 O=Preserve Peak Power
1=Preserve Mean Power
Describes the power adjustment rule when performing a
transition from one burst profile to another.

EX1005, Table 124 (annotated).

Second, the BS may transmit a Power Control Information Element

(Power_Control IE) in the UL-Map in the FCH to instruct the SS to change its

transmission power. EX1006, 184, 190, 192-193, 219, 256; EX1003, q313.

Table 116bw—OFDMA Power Control Information Element

Syntax Size Notes
Power Control IE() {
extended UTUC 4 bits Fast power control = 0x00
Power control 8 bits Signed integer, which expresses the change

in power level (in 0.25 dB units) that the SS
should apply to correct its current transmis-
sion power.

EX1006, Table 116bw.

For similar reasons, 802.16a discloses claim 10. EX1003, 99334-335.
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9. Claims 4 and 11
802.16a’s AAS uses CSI “in the PHY at both downlink and uplink.”

EX1006, 67. 802.16a’s BS has two ways to obtain CSI: “[b]y relying on
reciprocity, thus using the uplink channel state estimation as the downlink channel
state” or “[b]y using feedback, thus transmitting the estimated channel state from
the SS to BS.” Id.; see also id., 42-44. STC also requires channel estimation using

pilots. 1d., 203-205, 220-221.

Frequency
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, \
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— ' 0 00 =80 o] ! X
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Time o null carrier modulated data (odd symbol)

Figure 128bg— STC usage with OFDMA

EX1006, FIG. 128bg.
A POSITA would have thus understood that 802.16a’s AAS and STC schemes are
“based on a channel condition.” EX1003, §9315-319.
Heath also discloses that the antenna transmission scheme is based on

transmission characteristics 450 (channel condition). EX1007, 9:15-18-11:50.
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EX1007, FIG. 4.
As discussed above, a POSITA would have been motivated to incorporate Heath’s
mode determination logic into 802.16a’s BS to select the appropriate antenna
transmission scheme based on the CSI already available to the BS. When combined,
802.16a’s BS would utilize Heath’s mode determination logic to determine the
appropriate antenna transmission scheme for subsequent data transmissions based
on a channel condition. This would have resulted in a “wireless communications
[system] that adapts its mode of operation” “in response to [various] transmission-

specific variables.” EX1007, 4:61-5:1; see supra VIII.A.2; EX1003, 49320-322.

For similar reasons, 802.16a, alone or in combination with Heath, discloses

claim 11. EX1003, 99336-337.
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10. Claims 5 and 12

802.16a’s BS uses the distributed carrier permutation for STC traffic and the
adjacent carrier permutation for AAS traffic. See supra VIII.A.3.(g); see also
EX1006, 200. 802.16a’s BS also utilizes CSI to determine the appropriate
transmission parameters. See supra VIII.A.9; see also EX1006, 23, 42-44, 67, 88-
89, 220-221. While 802.16a does not explicitly state that the BS utilizes the existing
CSI to select the appropriate antenna transmission scheme (and corresponding
carrier permutation), doing so would have been obvious to a POSITA. EX1003,
919323-325.

For example, a POSITA would have known that if the channel condition is
changing quickly due to movement of the SS, STC (and the distributed carrier
permutation) would improve performance through diverse signals. See EX1007,
1:33-43, 7:47-49, 8:13-18. Alternatively, if the channel condition is relatively fixed
due to lack of movement of the SS, it would have been obvious to implement AAS
(and the adjacent carrier permutation) to improve overall performance of the system.
See EX1006, 66; EX1003, 99326-327.

Moreover, it would have been obvious to utilize Heath’s mode determination

logic 454 in 802.16a’s BS to determine the appropriate mode of operation for
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subsequent data transmissions—transmission diversity or MIMO—based on a

channel condition (transmission characteristics 450). See supra VIII.A.2; see also

EX1007,9:15-11:50; EX1003, 4328.

430 ,\\ /_452

Transmission System

_Characteristics Specifications

* Delay Speed. « Transmitter Type

* Post-Processing SNR « SM Transmitter

+ CRC Failures » Non-SM Transmitter
= Residual IS]

* Receiver Type
* SM Receiver
» Non-SM Receiver

« Mean Square Error

-

Maode Determination Logic ‘}_ﬁd.s.i
Transmission Mode

= Spatial Multiplexing 456

« Non-spatial Multiplexing

F1G. 4

EX1007, FIG. 4.
Thus, in 802.164a, alone or in combination with Heath, the corresponding
subchannel configuration—adjacent carriers for AAS traffic or distributed carriers
for STC traffic—would have been based on a channel condition. EX1003, 4329.
For similar reasons, 802.16a, alone or in combination with Heath, discloses
claim 12. EX1003, 94338-339.

11. Claim 7

For similar reasons as discussed with respect to claims 5 and 6, 802.16a,

alone or in combination with Heath, discloses claim 7. In particular, 802.16a
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discloses the BS receiving channel state information from the mobile station. See

supra VIII.A.10, VIII.A 4; see also EX1006, 23, 89, 220-221; EX1003, 99330-331.

12. Claim 14

For similar reasons as discussed with respect to claims 5-7, 802.16a, alone or
in combination with Heath, claim 14. See supra VIII.A.10-VIII.A.11; EX1003,
19340-341.

B. Ground 2: Claims 1, 3-8, 10-14 are unpatentable under § 103 as
obvious over Walton040 in view of Li017.

Walton040 and Li017 teach or suggest every limitation of claims 1, 3-8, 10-
14. EX1003, 99342-498.

1. A POSITA would have been motivated to combine
Walton040 in view of Li017.

Walton040’s multi-cell, multiple-access communication system 100
supports a number of mobile terminals 106a-o in coverage areas 102a-g, each
serviced by a corresponding base station 104. EX1008, q943-44. Walton040’s
terminals may be mobile and communicate with different base stations. /d.; see
also id., 4945, 55. A POSITA would have thus understood that Walton040’s
terminals may move within a cell (e.g., 106b within 102b (blue)), from cell to cell
(e.g., 106b moving from 102b to 102¢ (green)), be close to cell boundaries (e.g.,

106g (red)), or relatively fixed (e.g., 106k (purple)). EX1003, 44342-344.
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FIG. 1

EX1008, FIG. 1 (annotated).
Walton040’s system utilizes OFDM, which “partitions the operating frequency
band into a number of (NF) frequency subchannels (i.e., frequency bins). At each time
slot (which is a particular time interval that may be dependent on the bandwidth of

the frequency subchannel), a modulation symbol may be transmitted on each of the

Nr frequency subchannels.”* EX1008, 947; EX1003, 9345.

4 While Walton040 refers to “frequency subchannels,” a POSITA would have
understood that these correspond to the claimed “subcarriers.” Compare EX1008, 454,
9134, FIG. 3E, with EX1001, 5:35-37, FIG. 8; EX1003, 94346-350.
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For “a MIMO system utilizing OFDM, the modulation symbols may be
transmitted on multiple frequency subchannels and from multiple transmit
antennas.” EX1008, 9131. Also for “a MIMO system utilizing OFDM, the full-CSI
processing (i.e., preconditioning) may be performed for each frequency
subchannel.” Id. Specifically, “[t]he adjustment of the processing for each
transmission channel based on the determined SNR for the channel allows the
MIMO system to achieve high performance (i.e., high throughput or bit rate for a
particular level of performance.” EX1008, 4328; EX1003, 351.
While Walton040 describes transmitting OFDM symbols on any number of
subcarriers Nr to different terminals, Walton040 does not explicitly describe how

to assign or group subcarriers for use in the MIMO system utilizing OFDM. See

EX1008, 9947-48, 52,71, 76, 91, 129-135, 140, 170-71, 283, 293, 323, 325, 332-

33. A POSITA would have therefore looked to the prior art, e.g. Li017, for
determining how to assign or group subcarriers and how to inform a mobile station
of the subcarriers it should use to receive information. EX1003, §9352-353.

Like Walton040, Li017 is directed to multi-cell, multi-subscriber wireless
systems using OFDM with mobile stations. EX1009, 424-25. Li017 also
recognized that “[m]ultipath causes frequency-selective fading” and if “the same
spectrum is used for multiple neighboring cells, the problem of intercell
interference arises.” 1d., 995-6, 64. Thus, “it is advantageous to adaptively allocate

the subcarriers so as to mitigate the effect of intercell interference.” /d., 96;
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EX1003, 99354-355.
Specifically, Li017 explains that there are two categories: “coherence
clusters, containing multiple subcarriers close to each other and diversity clusters,
containing multiple subcarriers with at least some of the subcarriers spread far apart
over the spectrum.” EX1009, §111. Each subcarrier configuration—diversity
clusters (“distributed subcarriers™) and coherence clusters (“localized
subcarriers”)—provides different advantages. See supra V.E; EX1003, 4356.
Diversity clusters provide interference diversity gain—*[t]herefore, it is
advantageous to assign diversity clusters to subscribers that are close (e.g., within the
coherent bandwidth) to the cell boundaries and are more subject to inter-cell
interference.” EX1009, 4113. Diversity clusters can also “be used to provide extra
robustness and to alleviate the overhead of frequent cluster reallocation” for mobile
subscribers having large “channel time variance.” Id., 118. However, for “static
subscribers, such as in fixed wireless access, the channels change very little over time.
Selective cluster allocation using the coherence clusters achieves good performance.”
1d.; see also id., 114; EX1003, 49357-359.

To select the appropriate cluster type, “each subscriber measures the SINR

of each subcarrier cluster and reports these SINR measurements to their base

> While Li017 refers to a “cluster” of subcarriers, this corresponds to the claimed
“subchannel.” EX1003, 4356.
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station through an access channel.” EX1009, 945. Upon receiving that feedback,
the BS “selects one or more clusters for the subscriber among the candidates,” id.,
947, and “notifies the subscriber about the cluster allocation through a downlink
common control channel,” id., §48. EX1003, 4360.

In particular, the BS uses the feedback to determine “which clusters have the
best performance relative to each other for the subscriber.” EX1009, 946. As an
example, “for cells containing mixed mobile and fixed subscribers, a
channel/interference variation detector can be implemented at either the subscriber
or the base station, or both,” and using the detection results, “the base station
intelligently selects diversity clusters to mobile subscribers or fixed subscribers at
cell boundaries, and coherence clusters to fixed subscribers close to the base
station.” Id., 119; EX1003, 44361-362.

Figure 11 illustrates selecting diversity or coherence clusters “depending on
subscribers mobility.” EX1009, 4120. Logic in the BS “performs
channel/interference variation detection” (1101) and “tests whether the results of
the channel/interference variation detection indicate that the user is mobile or in a
fixed position close to the edge of the cell” (1102). Id., q121. “If the user is not
mobile or is not in a fixed position close to the edge of the cell,” the BS selects

“coherence clusters” (1103); otherwise, the BS “selects diversity clusters” (1104).

1d.; see also id., 9122-125.
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The BS then “notifies the subscriber about the cluster allocation through a
downlink common control channel.” EX1009, 448; EX1003, q9363-366.

Based on the teachings of Li017, a POSITA would have been motivated to
modify Walton040 so as to incorporate Li017’s “process for intelligent selection
between diversity clusters and coherence clusters depending on subscribers
mobility” and informing the subscriber of the selected subchannel configuration
via the existing control channel.ww Id., 4120. A POSITA would have understood
that the scenarios Li017 contemplates (e.g., mobile stations that are mobile, fixed
position, or close to the edge of a cell) would have regularly occurred in

Walton040’s system. As such, a POSITA would have recognized that Li017’s
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process for intelligent selection between diversity and coherence clusters,
depending on Walton040’s subscriber’s mobility and location, would have
improved performance and mitigated the effect of intercell interference. EX1009,
M113-114, 118-119. Indeed, the 941 patent admits that it was known that
adjusting the subchannel configuration “in accordance with the state of the
communication channel” improves performance. EX1001, 1:33-48; EX1003,
19367-369.

For example, a POSITA would have understood that Li017’s diversity cluster
(“distributed subcarriers”) would “provide interference diversity gain” for a mobile
station close to a cell boundary or moving quickly through a cell (red/blue), and the
coherence cluster (“localized subcarriers”) would “achieve[] good performance” for

a stationary mobile station located away from a cell boundary (purple). EX1009,

113-114, 118-119.
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EX1008, FIG. 1 (annotated).

Moreover, modifying Walton040’s BS to incorporate Li017’s cluster selection
process and informing the subscriber of the selected subchannel configuration
would have required minimal modifications (e.g., providing logic in Walton040’s
BS to select the configuration based on existing CSI and inform the terminal).
EX1003, 99370-371.

In addition to the motivations described above, a POSITA would have been
further motivated to combine Walton040 and Li017 because both are in the same

general field of mobile communications, and address the same problem—
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improving the performance of wireless communication systems. In particular, they
are both directed to multi-cell cellular communication systems using OFDM to
achieve flexible operation and improved system performance. /d., §372.

Further, a POSITA would have combined the system of Walton040 with the
teachings of Li017 by known methods, and the results of the combination would
have been predictable to a POSITA (e.g., by intelligently selecting between
diversity and coherence clusters depending on subscribers mobility using existing
CSI and informing the subscriber of the selected subchannel configuration using the
existing control channel). As discussed above, the advantages of using different
subchannel configurations were well known. See supra V.E; EX1003, 4373;

Finally, the proposed combination of Walton040 and Li017 would involve
nothing more than incorporating a well-known concept (i.e., Li017’s process for
intelligent selection between diversity and coherence clusters depending on
subscribers’ mobility and informing the subscriber of the selected subchannel
configuration) into a well-known system (i.e., Walton040’s wireless
communication system). /d., §374; KSR, 550 U.S. at 419-421.

2. Claim 1
(@) [1A]

Walton040 discloses this preamble to the extent it is limiting. EX1003,

19376-382.

Walton040’s system 100 supports multiple mobile stations (106a-0) in
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various coverage areas 102a-g, each of which is serviced by a corresponding BS
104. EX1008, 9943-44. System 100 utilizes OFDM, which partitions the
“frequency band into a number of (Nr) frequency subchannels” (i.e.,
“subcarriers”). Id., §47. At each time slot, data “may be transmitted on each of the
Nr frequency subchannels.” Id.; see also id., 948, 52, 71, 76, 91, 129-135, 140,
170-71, 283, 293, 323, 325, 332-33; Figure 1 illustrates system 100. /d, 944;

EX1003, §9377-379.

FIG. 1

EX1008, FIG. 1.
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Figure 2 illustrates BS 104 and mobile stations 106 for downlink data

transmission. EX1008, 995, 55, 76, 462; EX1003, 4380.
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EX1008, FIG. 2A.

Walton040 further discloses techniques “to adaptively process data prior to
transmission, based on channel state information, to more closely match the data
transmission to the capacity of the channel.” EX1008, Abstract. Specifically, “the
system may adjust various operating parameters (e.g., the operating mode, channel,
data rate, antenna(s) to transmit from, transmit power, and so on) in an adaptive
manner based on system loading and/or some combination of performance metrics.”
1d., §74; EX1003, 99381-383.

(b) [1B]

Walton040 discloses that for the downlink, the BS allocates resources to

mobile stations and provides information via a control channel to indicate the
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particular operating mode to use. EX1008, §74. Specifically, the “pertinent

information (e.g., schedule, data rate, coding and modulation scheme, transmit

power, and so on) may be communicated to the affected terminals via a control

channel on the downlink.” Id., 4993, 482; EX1003, 99383-387.
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EX1008, FIG. 3E (annotated).
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Like Walton040, Li017 also discloses “transmitting a control message to a
mobile station over a control channel.” See EX1009, 4939, 48, 89; EX1003, 9388.

(© [1C]

Walton040 discloses that the information transmitted over the control

channel contains transmission parameters allocated to the mobile station for a
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subsequent transmission of data by the BS over a frequency subchannel to the
mobile station in a time slot. Specifically, Walton040 provides information to
“users via a control channel to indicate the particular operating mode to use.”
EX1008, 974, 93, 462, 482; EX1003, 99389-393.

That information provided to the mobile station is for a “subsequent
transmission of data.” For example, the “coding and modulation for each frequency
subchannel data stream ... may be adjusted based on the coding and modulation
control signals.” EX1008, 49130, 82, 100, 367. “Within a TX MIMO processor
220e, the up to Nc modulation symbol streams from each data processor 330 are
provided to a respective spatial processor 332, which processes the received
modulation symbols based on the channel control and/or the available CSI.” Id.,
N131; see also id., 9328, 462. Figure 3E illustrates the BS using the transmission

parameters for the transmission of data:
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EX1003, 99394-400.

(d) [1D]

Walton040 discloses that the information provided to the mobile station—
the mobile station-specific transmission parameters—indicates an antenna
transmission scheme. EX1003, 99401-405.

Walton040’s BS uses CSI “to schedule downlink transmission to the
terminals, and to determine the channel and antenna assignments, the operating
mode.” EX1008, 493; see also id., §82. These operating modes include the

following antenna transmission schemes:
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TABLE 1
Transmit Receive Antennas
Antennas 1 Ng
1 SISO SIMO
Nt MISO MIMO

EX1008, Table 1.
EX1008, 993; see also id., Y57-68. After the antenna transmission scheme has
been determined, it is communicated to the mobile station via the control channel.
EX1008, 9974, 82, 93, 148, 482; EX1003, 99402-405.
Walton040 also discloses this limitation for the reasons explained below

with respect to [1F]. See infra Section VII1.B.2(f); EX1003, 9406.

(e) [1E]

The combination of Walton040 and Li017 discloses that the mobile station-
specific transmission parameters indicate a corresponding subchannel configuration.
Walton040’s BS transmits the control message containing transmission parameters
to the mobile station and transmits data to the mobile station over “subcarriers” but
does not explicitly disclose that the control information includes an indication of a
corresponding subchannel configuration for these “subcarriers.” See supra
VIII.B.2(a), VIII.B.2(d). However, Li017 teaches this limitation. See supra

VIILB.1; EX1003, §9407-409.

For example, L1017 explains that each subscriber measures the SINR and
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reports these SINR measurements to their BS through an access channel. EX1009,
945. Upon receiving the feedback, the BS further selects one or more clusters.®
EX1009, 947. As Li017 explains, “coherence clusters” contain “multiple
subcarriers close to each other” and “diversity clusters” contain “multiple
subcarriers with at least some of the subcarriers spread far apart over the
spectrum.” Id., §111. A POSITA would have thus readily understood that Li017’s
coherence cluster of subcarriers corresponds to the claimed “subchannel
configuration characterized by ... localized subcarriers in the frequency domain”
and diversity cluster of subcarriers corresponds to the claimed “subchannel
configuration characterized by distributed subcarriers ... in the frequency domain”
of [1G]. Compare id., 111, with EX1001, 7:1-9; EX1003, 99410-413.

Li017’s Figure 9 illustrates the “coherence clusters and diversity clusters for

Cells A-C.” EX1009, q112.

6Li017’s “cluster” corresponds to the claimed “subchannel.” EX1003, 9412.

88



1-8: Dverse Clusters
3-16: Plain Clusters

Attorney Docket No.: 18768-02061P4
U.S. Patent No. 10,075,941

e J o | TR
=1 245 Tﬂ g 0 {17345 ?I Wl o l:zlsq.sarsi 13 14 || 4515'715 5| 18
l I l l | | i 7 | 1% B ! |
+
[} a Call A
t
T il T T
‘I:Zﬂ'dsb}? s 10 =a1m34}5q1 19 12 ?mizaa@_TI 1 1 |§ bH 4’5 15 16
| | i
vt 5. CelB
N
: ! I ] t 1 ! | | ::a l
'71123‘ 3 10 4‘5“3123 1 12 nsa:?:!v;z 13 ‘ 14 4”6?!5!1 15 P
. . ' | |
'.] 1 : L |
Ty c.ColC
Figure @

EX1009, FIG. 9.

Li017’s Figure 11 illustrates selecting diversity or coherence clusters depending on

subscribers’ mobility. EX1009, 9120.
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In particular, Li017 tests whether the results of the channel/interference
variation detection that indicate that the user is mobile or in a fixed position close
to the edge of the cell (1102). If the user is not mobile or is not in a fixed position
close to the edge of the cell, the BS selects coherence clusters (1103). Otherwise,
the BS selects diversity clusters (1104). EX1009, §121; see also id., )118-119.
Indeed, Li017’s process for selecting the subchannel configuration based on
user/mobile station movement is just like the 941 patent. EX1009, 99120-121;
EX1001, 7:1-9 (allocating subcarriers adjacent or close to each other when the
user/mobile station is “either fixed in location or are mov[ing] slowly” and

subcarriers scattered in the frequency domain for “fast moving users”); EX1003,

19416-420.
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Li017’s BS then notifies the subscriber of the cluster allocation (and
appropriate modulation/coding rates) through a control channel (block 105).
EX1009, 948; EX1003, 9421.

As discussed above, a POSITA would have been motivated to employ
Li017’s method for subcarrier allocation in Walton040’s BS. When combined,
Walton040’s BS would use the existing CSI to determine the mobility of the mobile
station, select the appropriate subchannel configuration to achieve good
performance, and inform the mobile station of the selected subchannel
configuration—coherence cluster or diversity cluster. See supra VII1.B.1; EX1003,

1422.

The combination of Walton040 and Li017 thus discloses a mobile station-

specific transmission parameter capable of indicating, as alternatives, both

distributed subcarriers and localized subcarriers in the frequency domain as

subchannel configurations. EX1003, 9423.

) [1F]

As explained above, Walton040 discloses the claimed “antenna transmission
scheme.” See supra VIIIL.B.2(d).

In particular, system 100 “support[s] a number of operating modes.”
EX1008, 956. Each BS and terminal “may be equipped with both multiple transmit

and receive antennas” and Table 1 summarizes these operating modes. /d., see also
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id., 968; EX1003, §424-427.

TABLE 1
Transmit Receive Antennas
Antennas 1 Np
1 SIS0 SIMO
Np MISO MIMO

EX1008, Table 1.

MISO is “characterized by multiple transmit antennas and a single receive
antenna. This operating mode may be used for transmit diversity.” EX1008, 460.
“Diversity only—the use of both multiple transmit and receive antennas (i.e., both
transmit and receive diversity) to achieve highly reliable transmission of a single
data stream.” /d., 963; EX1003, 9428.

MIMO is “characterized by multiple transmit antennas and multiple receive
antennas.” EX1008, 461. Single-user MIMO uses “both multiple transmit and
receive antennas to achieve high data rates for a single terminal by creating
multiple parallel transmission channels by exploiting the spatial dimensionality of
the communication channel.” /d., §64; EX1003, 9429.

Multi-user MIMO uses “multiple transmit and receive antennas to
accommodate communication with multiple terminals concurrently on the same
channel.” EX1008, 965. “In the multi-user MIMO mode (which is also referred to
as the N-SIMO mode), the downlink resources may be allocated to a number of

(N) distinct SIMO terminals, with each terminal demodulating a single data
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stream.” Id., 462; EX1003, 9430.

Furthermore, Walton040’s BS provides information about the allocated
resources to the mobile station “via a control channel to indicate the particular

operating mode to use.” EX1008, 9974, 82, 93, 482, claims 1-5, 8-9.
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As such, Walton040’s operating mode and antenna scheme transmitted to a mobile
station via the control channel indicate an antenna transmission scheme comprising a

transmission diversity scheme or a multiple-input multiple-output (MIMO) scheme.

See EX1008, claims 1-5, 8-9; EX1003, q9431-434.

(® [G]

As explained above, the combination of Walton040 and Li017 discloses the
corresponding subchannel configuration characterized by distributed subcarriers or
localized subcarriers in the frequency domain. See supra VIII.B.2(g); EX1003,

19435-436.

(h) [1H]

As an initial matter, Walton040’s BS transmits data packets to the mobile
station. See EX1008, 9100 (describing packet error rates); EX1003, 9438.

Walton040’s BS transmits these data packet to the mobile station over the
frequency subchannel in accordance with the mobile station-specific transmission
parameters (e.g., the coding, modulation, antenna assignments, and operating mode).
See supra VIII.B.2(c). For example, in Walton040’s transmitter unit 300e, the
“coding and modulation for each frequency subchannel data stream ... may be
adjusted based on the coding and modulation control signals.” EX1008, §130. And

within TX MIMO processor 220e, the received modulation symbols are processed
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based on the channel control and/or the available CSI. Id., 4131; see also id., 482,

claims 1-6, 8-9; EX1003, 49437, 439-443.
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EX1008, FIG. 3E (annotated).
3. Claim 6

For similar reasons as discussed with respect to claim 1, Walton040 in view
of Li017 discloses claim 6. See supra VII1.B.2; EX1003, 49444-452.

(@) [6A]

For similar reasons as [1A], Walton040 discloses element [6A]. See supra
VIII.B.2(a); EX1003, 9445.

(b) [6B]

For similar reasons as [ 1B], Walton040 in view of Li017 discloses element

[6B]. See supra VIII.B.2(b); EX1003, 9446.
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() [6C]

For similar reasons as [1C], Walton040 discloses [6C]. See supra
VIIL.B.2(c); EX1003, 9447.

(d) [6D]

For similar reasons as [1D], Walton040 discloses [6D]. See supra
VIIL.B.2(d); EX1003, 944S8.

(e) [6E]

For similar reasons as [1E], Walton040 in view of Li017 discloses [6E]. See

supra VII1.B.2(e); EX1003, 9449.

(f) [6F]

For similar reasons as [1F], Walton040 discloses [6F]. See supra S

VIILB.2(f); EX1003, §450.

(® [6G]

For similar reasons as [ 1G], Walton040 in view of Li017 discloses [6G]. See
supra VII1.B.2(g); EX1003, 9451.

(h) [6H]

For similar reasons as [ 1H], Walton040 in view of Li017 discloses [6H]. See

supra VIII.B.2(h); EX1003, 9452.

4. Claim 8

For similar reasons as discussed with respect to claims 1 and 6, Walton040 in

view of Li017 discloses claim 8. See supra VIII.B.2, VIII.B.3; EX1003, 49453-
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463.
(@ [8A]
For similar reasons as [1A], Walton040 discloses [8A]. See supra
VIII.B.2(a). In particular, Walton040 discloses a link adaptation method in an
OFDM communication system having at least one mobile station served by a base

station (BS). See EX1008, Abstract, §44; EX1003, 9454.

FIG. 1

EX1008, FIG. 1.
(b)  [3B]

For similar reasons as [1B], Walton040 discloses [8B]. See supra
VIIL.B.2(b). In particular, Walton040’s mobile station receives a control message
from the serving BS over a control channel. See EX1008, 993; EX1003, q9456-

457.
97



Attorney Docket No.: 18768-02061P4
U.S. Patent No. 10,075,941

(© [8C]
For similar reasons as [1C], Walton040 discloses [8C]. See supra
VIIL.B.2(¢c); EX1003, 9458.
(d) [8D]
For similar reasons as [1D], Walton040 discloses [8D]. See supra
VIIL.B.2(d); EX1003, 9459.
(e) [SE]
For similar reasons as [1E], Walton040 in view of Li017 discloses [8E]. See

supra VIIL.B.2(e); EX1003, 9460.

® [8F]
For similar reasons as [1F], Walton040 discloses [8F]. See supra VIII.B.2(f);

EX1003, 9461.

(® [8G]

For similar reasons as [ 1G], Walton040 in view of Li017 discloses [8G]. See
supra VIII.B.2(g); EX1003, 9462.
(h) [8H]
For similar reasons as [ 1H], Walton040 in view of Li017 discloses [8H]. See
supra VII1.B.2(h); EX1003, 9463.

5. Claim 13

For similar reasons as discussed with respect to claims 1 and 8, Walton040 in

view of Li017 discloses claim 13. See supra VIII.B.2, VIII.B.4; EX1003, 9q9464-
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472.
(a) [13A]
For similar reasons as [1A] and [8A], Walton040 discloses [13A]. See supra
VIIL.B.2(a), VIIL.B.4(a); EX1003, 9465.
(b) [13B]
For similar reasons as [1B] and [8B], Walton040 discloses [13B]. See supra

VIII.B.2(b), VIII.B.4(b); EX1003, 9466.
(© [13C]
For similar reasons as [1C] and [8C], Walton040 discloses [13C]. See supra
VIII.B.2(c), VIIL.B.4(c); EX1003, 9467.
(d) [13D]
For similar reasons as [1D] and [8D], Walton040 discloses [13D]. See supra

VIILB.2(d), VIILB.4(d); EX1003, 9468.
(e) [13E]

For similar reasons as [1E] and [8E], Walton040 in view of Li017 discloses
[13E]. See supra VIII.B.2(e), VIII.B.4(e); EX1003, 9469.

® [13F]
For similar reasons as [1F] and [8F], Walton040 discloses [13F]. See supra

VIILB.2(f), VIILB.4(f); EX1003, 9470.

(g [13G]

For similar reasons as [1G] and [8G], Walton040 in view of Li017 discloses

[13G]. See supra VIILB.2(g), VIILB.4(g); EX1003, §371.
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(h) [13H]

For similar reasons as [1H] and [8H], Walton040 in view of Li017 discloses
[13H]. See supra VIII.B.2(h), VIIL.B.4(h); EX1003, 4372.

6. Claims 3 and 10
Walton040 discloses claims 3 and 10. EX1003, 44473-477, 491-492.

Walton040 explains that the system is designed to use power control and that
in “allocating resources, the scheduling schemes may determine the minimum
transmit power required to support a given data rate and operating mode.” EX1008,
427. “The pertinent information (e.g., ... transmit power, ...) may be
communicated to the affected terminals via a control channel on the downlink.”
EX1008, 9493, 74, 512, claim 26; see also EX1001, 1:44-48, 1:64-2:3; EX1003,

1474-477.
7. Claims 4 and 11

Walton040 discloses claims 4 and 11. EX1003, q4478-481,493-494.

Walton040’s BS uses CSI “to determine the channel and antenna
assignments, the operating mode.” EX1008, 993; see also id., 1982, 482; supra
VIII.B.2(d). Moreover, Walton040 explains that the “flexibility in both selecting
the best set of terminals for data transmission and assigning the transmit antennas
to the selected terminals allows the scheduler to optimize performance by

exploiting multi-user diversity environment” using SNRs for each terminal.

EX1008, 99469-470; see also id., claims 1, 14; EX1003, 9479-481.
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8. Claims 5 and 12
The combination of Walton040 and L1017 discloses claims 5 and 12. As

noted above, Walton040 in view of Li017 discloses the claimed “corresponding
subchannel configuration.” See supra VIII.B.12.e; EX1003, 94482-488, 495-496.

Moreover, it would have been obvious to a POSITA to modify Walton040 to
select the corresponding subchannel configuration based on a channel condition in
view of Li017. Each subscriber in Li017 “measures the channel and interference
information for all the subcarriers” and feeds that information back to the base
station.” EX1009, 926. The BS then notifies the subscriber of the selected subcarrier
configuration. 1d., §27; see supra VIII.B.1; EX1003, 99484-485.

Specifically, the BS performs channel/interference variation detection (1101),
tests whether “the user is mobile or in a fixed position close to the edge of the cell”
(1102), and then selects coherence clusters if “the user is not mobile or is not in a

fixed position close to the edge of the cell” (1103), or otherwise selects diversity

clusters (1104). EX1009, q121.
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As explained above, a POSITA would have been motivated to employ

Li1017’°s method for subcarrier allocation in Walton040’s BS. When combined,

Walton040’s BS would use the existing CSI to determine the mobility/location of

the mobile station (fixed/mobile or near cell edge) and select the appropriate

subchannel configuration (localized or distributed subcarriers) to achieve improved

performance. See supra VIIL.B.1; EX1003, 99487-488.

9. Claim 7

For similar reasons as discussed with respect to claims 5 and 6, Walton040 in

view of Li017 discloses claim 7. See supra VIIL.8, VIIL.3. In particular, Walton040

and Li017 both disclose the BS receiving CSI from the mobile station. See
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EX1008, 911, 80-82, claim 1; EX1009, 44-47; EX1003, 94489-490.

10. Claim 14

For similar reasons as discussed with respect to claims 5-7, Walton040 in
view of Li017 discloses claim 14. See supra VIII.B.7-VIIL.B.3. In particular,
Walton040 and Li017 both disclose the mobile station having a transmitter
configured to transmit CSI to the BS. See EX1008, 9911, 80-82, claim 1; EX1009,
44-47; EX1003, 99497-498.

C. Ground 3: Claims 2 and 9 are unpatentable under § 103 as obvious
over Walton040 in view of Li017 and Tufvesson.

1. A POSITA would have been motivated to combine
Walton040 in view of Li017 and Tufvesson.

Walton040 explains that pilot data (e.g., data of a known pattern) may be
encoded and multiplexed with the processed information bits. EX1008, 997; see
also id., 177. “The pilot data may be used at the receiver to perform channel
estimation, frequency and timing estimation, coherent data demodulation, and so
on.” Id., 997. Specifically, CSI “is derived based on a pilot included in the
transmitted signals.” Id., §316; EX1003, 99499-501.

Similarly, Li017’s base stations “periodically broadcast[] pilot OFDM symbols
to every subscriber within its cell (or sector) (processing block 101). The pilot
symbols, often referred to as a sounding sequence or signal, are known to both
the base station and the subscribers. ... The pilot symbols can serve multiple

purposes: time and frequency synchronization, channel estimation and signal-to-
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interference/noise (SINR) ratio measurement for cluster allocation.” EX1009, 9943-
44; EX1003, 99502-503.

While Walton040 and Li017 do not explicitly state that the mobile station-
specific transmission parameters indicate a training pilot pattern, Walton040 and
Li017 both explain that the pattern of the pilots to be used for CSI/channel
estimation must be known to the mobile station/subscriber. EX1008, 497; EX1009,

943; EX1003, §504.

A POSITA would have thus looked to the prior art, e.g. Tufvesson, for how

to communicate the pilot pattern such that it is known to the mobile station.
Tufvesson, like Walton040 and Li017, is directed to pilot assisted channel
estimation for OFDM in mobile cellular systems. EX1010, 1639. Tufvesson also
explained that the pilot pattern must be known to the mobile stations and is among
the information transferred to a mobile station when it logs into a new cell, and
once known is used for channel estimation. EX1010, 1639, 1641; EX1003, 49505-

507.

Based on the teaching of Tufvesson, a POSITA would have been motivated to
modify Walton040 to include the training pilot pattern as part of the information
communicated via the control channel to also indicate the forthcoming pilot pattern
such that the mobile station may properly determine the SNR. EX1010, 497;
EX1008, 9974, 93, 462, 482. Otherwise, the mobile station would not be able to

properly measure the CSI because the location of the pilots would not be known.
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EX1003, 9508.

A POSITA would have been further motivated to combine Walton040 and
Tufvesson because both are in the same general field of mobile communications,
and address the same problem—improving the performance of wireless
communication systems. In particular, they are both directed to cellular
communication systems using OFDM. EX1003, 4509.

A POSITA would have combined the system of Walton040 with the
teachings of Tufvesson by known methods, and the results of the combination
would have been predictable to a POSITA (e.g., by providing the training pilot
pattern in the information transmitted via the control channel). The proposed
combination would also involve nothing more than incorporating a well-known
concept into a well-known system. EX1003, 4510; KSR, 550 U.S. at 419-421.

2. Claims 2 and 9
The combination of Walton040, Li017, and Tufvesson discloses claim 2.

As discussed above, a POSITA would have been motivated to incorporate a
training pilot pattern in the information transmitted via Walton040’s control channel.
When combined, Walton040 would utilize Tufvesson’s teachings such that the
mobile station may identify and utilize subsequent pilot data to perform channel
estimation, frequency and timing estimation, coherent data demodulation, etc. See
supra VIII.C.1; EX1008, 497; EX1009, 943; EX1003, q9511-514.

For similar reasons, Walton040 in view of Li017 discloses claim 9. EX1003,
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9515-516.

IX. DISCRETIONARY CONSIDERATIONS UNDER SECTIONS 314(A)
AND 325(D) FAVOR INSTITUTION.

This Petition includes the same prior art and invalidity grounds as IPR2022-
01537 (“VW IPR”), is accompanied by a concurrently-filed Motion for Joinder, and
has been timely filed under 37 C.F.R. § 42.122. Thus, it is proper under 35 U.S.C. §§
314(a)/325(d).

A.  The Fintiv factors favor institution.

The Fintiv factors favor institution. Apple Inc. v. Fintiv, Inc., IPR2020-

00019, Paper 11 (P.T.A.B. Mar. 20, 2020) (precedential); see also June 21, 2022
Memorandum: Interim Procedure for Discretionary Denials in AIA Post Grant
Proceedings with Parallel District Court Litigation (“June 2022 Memo”).

On March 29, 2022, Patent Owner filed complaints alleging infringement of
the *941 patent against Petitioners. On June 14, 2022, the cases were centralized
for pre-trial proceedings in multidistrict litigation (MDL) in the Eastern District of
Michigan (EDMI). EX1043. The court has not issued a scheduling order or set a
trial date.

The stage and location of the parallel litigation (factors 2, 3), Petitioner’s
below stipulation (factor 4), and the strong merits (factor 6), demonstrate that
denial under Fintiv is inappropriate. See June 2022 Memo, 3-5, 7-9.

Factor 1 is neutral or favors institution. Following institution of [IPR2022-
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01539, Petitioner, as part of a joint defense group, filed a motion to stay pending
IPR of the ’512 patent. See In re Neo Wireless, LLC Patent Litig., 2:22-md-3034-
TGB, Dkt. 145 (E.D. M1, May 17, 2023). The court has yet to rule on the motion.

Factor 2 favors institution because the litigation is in early stages, no trial
date has been set, and the median time to trial for civil actions in EDMI is 46.8
months. EX1045, 40; see June 2022 Memo, 3. Thus, trial would likely occur (if
at all) in early 2026—years after the Board’s projected deadline for a final
decision here. See Mylan Pharma. Inc. v. Bayer Pharma. Aktiengesellschaft,
[PR2022-00517, Paper 15 at 8-9 (P.T.A.B. Aug. 9,2022).

Factor 3 favors institution because neither the parties nor the court have
invested significant resources in the litigation. The court has not issued a
scheduling order, or any substantive rulings. Other than claim construction briefs
being exchanged and a Markman hearing set for June 21, 2023, no substantive
progress has been made in the litigation.

Factor 4 favors institution. Petitioner stipulates that, if the Board institutes
this Petition, Petitioner will not raise at trial in the parallel litigation any
invalidity challenges based on the prior art asserted here. This significantly
mitigates the concerns for duplication and inconsistent conclusions embodied in
factor 4.

Factor 5 is neutral or weighs against discretionary denial. Petitioner’s

status as joint defendants in District Court is at worst a neutral factor. Institution
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would promote judicial efficiency and integrity by potentially relieving the
District Court of the need to conduct trial, and by enabling the Board to determine
invalidity of claims that Patent Owner has serially asserted.

Factor 6 favors institution because the merits of the Petition are strong. See
supra; June 2022 Memo, 3-5. Other considerations favoring institution under
factor 6 include: (1) the Board is best suited to address the technical issues raised
here; (2) a decision on the merits at institution may aid the parties in resolving their
disputes through alternative dispute resolution; and (3) a patentability ruling will
benefit the public by providing a complete record and rationale absent from a black
box jury verdict form, such as by deterring future litigation. Patent Owner has filed
suit against nine defendants and is likely to file against others given the remaining
patent term of the 941 patent and Patent Owner’s allegations that the 941 patent is
essential to certain telecommunication standards.

B.  General Plastic and Valve Corp. 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.,
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 941 patent. Non-parties
Dell Inc. and Dell Technologies Inc. (“Dell”) previously sought IPR of the *941 patent

in [PR2021-01468 based on different prior art and arguments, and a different
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technical expert. See EX1022, 6. Moreover, Walton040 is substantively different
from Walton269 at least because it is directed to a multi-cell system susceptible to the

specific problem of intercell interference that Li017 provides techniques to resolve.

See EX1008, 943; EX1009, 96; see supra VIII.B.1.

FiG. 1

EXI1008, FIG. 1.

Petitioner has not previously petitioned for IPR of the 941 patent and has not
coordinated with and has no relationships with Dell, who is not even a co-defendant in
the MDL centralized in EDMI. EX1043. Nor has Petitioner used the Dell IPR as a

“roadmap” to craft invalidity positions. Rather, Petitioner’s review and consideration
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of the record in IPR2021-01468 is 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. Finally, as to Factors 6 and 7, Petitioner seeks to join the Volkswagen
IPR and is not raising new arguments and will participate in an inactive/understudy
role so that there should be no material impact on the Board’s finite resources or its
ability to issue a final determination within one year.

C. The Advanced Bionics two-part framework stronglyfavors
institution.

Applying the two-part framework from Advanced Bionics, LLC v. MED-EL
Elektromedizinische Gerdte GmbH, IPR2019-01469, Paper 6 at 8-9 (P.T.A.B.
February 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 for IPR of USP 10,075,941

strongly favors IPR. Oticon Medical AB v. Cochlear Ltd., IPR2019-00975, Paper 15
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at 20 (P.T.A.B. October 16, 2019) (§§ II.B and I1.C precedential). Should Patent

Owner attempt to analogize any previously considered art or arguments to those

presented here, Petitioner reserves the right to respond.

X. CONCLUSION

The Board should grant IPR and cancel claims 1-14.

Dated June 5, 2023

(Control No. IPR2023-00964)

Respectfully submitted,

/Timothy W. Riffe/

Timothy W. Riffe, Reg. No. 43,881
Usman A. Khan, Reg. No. 70,439
Fish & Richardson P.C.

60 South Sixth Street, Suite 3200
Minneapolis, MN 55402

T: 202-783-5070

F: 877-769-7945

Reginald J. Hill, Reg. No. 39,225
Nicole A. Keenan, Reg. No. 48,622
JENNER & BLOCK LLP

353 N. Clark Street

Chicago, IL 60654

Phone: (312) 923-2606

Fax: (312)527-0484

Attorneys for Petitioner
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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 13,971

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

Dated June 5, 2023

/Timothy W. Riffe/

Timothy W. Riffe, Reg. No. 43,881
Usman A. Khan, Reg. No. 70,439
Fish & Richardson P.C.

60 South Sixth Street, Suite 3200
Minneapolis, MN 55402

T: 202-783-5070

F: 877-769-7945

Reginald J. Hill, Reg. No. 39,225
Nicole A. Keenan, Reg. No. 48,622
JENNER & BLOCK LLP

353 N. Clark Street

Chicago, IL 60654

Phone: (312) 923-2606

Fax: (312)527-0484

Attorneys for Petitioner
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XI. APPENDIX A: CHALLENGED CLAIMS
1. [IA] A link adaptation method by a base station serving a plurality of mobile
stations in an Orthogonal Frequency Division Multiplexing (OFDM) communication
system, the communication system utilizing a transmission structure with time slots in
the time domain and frequency subchannels in the frequency domain, the method
comprising:

[1B] transmitting a control message to a mobile station over a control channel,
wherein:

[ 1C] the control message contains transmission parameters allocated to the
mobile station for a subsequent transmission of data by the base station over a
frequency subchannel to the mobile station in a time slot; and

[1D] the mobile station-specific transmission parameters indicate an antenna
transmission scheme and

[1E] [the mobile station-specific transmission parameters indicate ...] a
corresponding subchannel configuration,

[1F] the antenna transmission scheme comprising a transmission diversity
scheme or a multiple-input multiple-output (MIMO) scheme and

[1G] the corresponding subchannel configuration characterized by distributed
subcarriers or localized subcarriers in the frequency domain; and

[1H] transmitting a data packet to the mobile station over the frequency

subchannel in accordance with the mobile station-specific transmission
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parameters.

2. The method in claim 1, wherein the mobile station-specific transmission
parameters further indicate a training pilot pattern.

3. The method in claim 1, wherein the mobile station-specific transmission
parameters further indicate power control information.

4, The method in claim 1, wherein the antenna transmission scheme is based on a
channel condition.

5. The method in claim 1, wherein the corresponding subchannel configuration is
selected based on a channel condition.

6. [6A] A base station serving a plurality of mobile stations in an Orthogonal
Frequency Division Multiplexing (OFDM) communication system, the
communication system utilizing a transmission structure with time slots in the time
domain and frequency subchannels in the frequency domain, the base station
comprising a transmitter configured to:

[6B] transmit a control message to a mobile station over a control channel,
wherein:

[6C] the control message contains transmission parameters allocated to the
mobile station for a subsequent transmission of data by the base station over a
frequency subchannel to the mobile station in a time slot; and

[6D] the mobile station-specific transmission parameters indicate an antenna

transmission scheme and
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[6E] [the mobile station-specific transmission parameters indicate ...] a
corresponding subchannel configuration,

[6F] the antenna transmission scheme comprising a transmission diversity
scheme or a multiple-input multiple-output (MIMO) scheme and

[6G] the corresponding subchannel configuration characterized by
distributed subcarriers or localized subcarriers in the frequency domain; and

[6H] transmitting a data packet to the mobile station over the frequency
subchannel in accordance with the mobile station-specific transmission parameters.

7. The base station in claim 6, further comprising a receiver configured to
receive channel state information from the mobile station.

8. [8A] A link adaptation method by a mobile station served by a serving base
station in an Orthogonal Frequency Division Multiplexing (OFDM) communication
system, the communication system utilizing a transmission structure with time slots in
the time domain and frequency subchannels in the frequency domain, the method
comprising:

[8B] receiving a control message from the serving base station over a control
channel, wherein

[8C] the control message contains transmission parameters specific to the
mobile station for a subsequent transmission by the serving base station over a
frequency subchannel to the mobile station in a time slot; and

[8D] the mobile station-specific transmission parameters indicate an antenna
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transmission scheme and

[8E] [the mobile station-specific transmission parameters indicate ...] a
corresponding subchannel configuration,

[8F] the antenna transmission scheme comprising a transmission diversity
scheme or a multiple-input multiple-output (MIMO) scheme and

[8G] the corresponding subchannel configuration characterized by

distributed subcarriers or localized subcarriers in the frequency domain; and

[8H] receiving a data packet transmitted by the serving base station using the
mobile station-specific transmission parameters over the frequency subchannel.

9. The method in claim 8, wherein the mobile station-specific transmission
parameters further indicate a training pilot pattern.

10. The method in claim 8, wherein the mobile station-specific transmission
parameters further indicate power control information.

11. The method in claim 8, wherein the MIMO scheme is for improving
transmission throughput based on a channel condition.

12. The method in claim 8, wherein the corresponding subchannel
configuration is selected based on a channel condition.

13. [13A] A mobile station served by a serving base station in an Orthogonal
Frequency Division Multiplexing (OFDM) communication system, the
communication system utilizing a transmission structure with time slots in the time

domain and frequency subchannels in the frequency domain, the mobile station
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comprising a receiver configured to:

[13B] receive a control message from the serving base station over a control
channel, wherein

[13C] the control message contains transmission parameters specific to the
mobile station for a subsequent transmission by the serving base station over a
frequency subchannel to the mobile station in a time slot; and

[13D] the mobile station-specific transmission parameters indicate an antenna
transmission scheme and

[13E] [the mobile station-specific transmission parameters indicate ...] a
corresponding subchannel configuration,

[13F] the antenna transmission scheme comprising a transmission diversity
scheme or a multiple-input multiple-output (MIMO) scheme and

[13G] the corresponding subchannel configuration characterized by distributed
subcarriers or localized subcarriers in the frequency domain; and

[13H] receive a data packet transmitted by the serving base station using the
mobile station-specific transmission parameters over the frequency subchannel.

14. The mobile station in claim 13, further comprising a transmitter configured

to transmit channel state information to the serving base station.
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Patent Owner, by serving the correspondence address of record as follows:

VOLPE KOENIG
30 SOUTH 17TH STREET, 18TH FLOOR
PHILADELPHIA, PA 19103

/Diana Bradley/

Diana Bradley

Fish & Richardson P.C.

60 South Sixth Street, Suite 3200
Minneapolis, MN 55402

(858) 678-5667

118



