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Ex

. 1084

R1-01-1014 in R1-01-1014.zip, retrieved from
https://lwww.3gpp.org/ftp/tsg_ran/WG1 RL1/TSGR1 _AH/HSDPA
Ad_Hoc/Docs/Zips/R1-01-1014.zip

EX.

1085

Webpage, available at
https://www.3gpp.org/ftp/tsg_ran/WG1 RL1/TSGR1_AH/HSDPA _
Ad_Hoc/Report

EXx.

1086

R1-01-1081 in R1-01-1105.zip, retrieved from
https://lwww.3gpp.org/ftp/tsg_ran/WG1 RL1/TSGR1 AH/HSDPA _
Ad_Hoc/Report/R1-01-1105.zip

EX.

1087

R1-01-1081, in R1-01-1081.zip, retrieved from
https://lwww.3gpp.org/ftp/tsg_ran/WG1 RL1/TSGR1 _AH/HSDPA
Ad_Hoc/Docs/Zips/R1-01-1081.zip

Ex.

1088

Redline comparing disclosures of R1-01-1014 and R1-01-1081

Ex.

1089

U.S. Patent No. 7,210,089

Ex.

1090

U.S. Patent App. No. 10/193,144

Ex.

1091

R1-01-1047, in R1-01-1047.zip, retrieved
https://lwww.3gpp.org/ftp/tsg_ran/WG1 RL1/TSGR1 AH/HSDPA
Ad_Hoc/Docs/Zips/R1-01-1047.zip

Ex.

1092

Webpage, available at
https://www.3gpp.org/ftp/Specs/archive/25 series/25.212

EX.

1093

Webpage, available at
https://www.etsi.org/deliver/etsi_ts/125200 125299/125212/05.01.00
_60/

Ex.

1094

ETSI TS 125 212 V5.1.0 (2002-06), retrieved from
https://www.etsi.org/deliver/etsi_ts/125200_125299/125212/05.01.00
_60/ts_125212v050100p.pdf
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Internet Archive Capture, available at
Ex. 1095 | https://web.archive.org/web/20020202222234/http://etsi.org/getastand
ard/home.htm

Internet Archive Capture, available at
Ex. 1096 | https://web.archive.org/web/20020202222234/http://etsi.org/getastand
ard/home.htm

Internet Archive Capture, available at
Ex. 1097 | https://web.archive.org/web/20020912200940/http://www.3gpp.org/f
tp/Specs/archive/25 series/25.212/

3GPP TS 25.212 V5.1.0 (2002-06), retrieved from
Ex. 1098 | https://www.3gpp.org/ftp/Specs/archive/25 series/25.212/25212-
510.zip (25212-510.doc in 25212-510.zip)

Internet Archive Capture, available at
Ex. 1099 | https://web.archive.org/web/20020626102256/http://www.3gpp.org/T
B/ran/ranl/specs.htm

Kumar, Ratnam V. Raja, “Development of a CDMA system with
RAKE receiver for the third generation wireless communication
systems,” 2002 IEEE International Conference on Personal Wireless
Communications, December 15-17, 2002

Ex. 1100

Webpage, available at

Ex. 1101 https://ieeexplore.ieee.org/abstract/document/1177299

Webpage, available at

Ex. 1102 https://www.3gpp.org/ftp/Specs/archive/25_series/25.222

Webpage, available at
Ex. 1103 | https://www.etsi.org/deliver/etsi_ts/125200 125299/125222/03.08.00
_60/
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ETSI TS 125 222 VV3.8.0 (2002-03), retrieved from
Ex. 1104 | https://www.etsi.org/deliver/etsi_ts/125200 125299/125222/03.08.00
_60/ts_125222v030800p.pdf

Internet Archive Capture, available at
Ex. 1105 | https://web.archive.org/web/20020613173206/http://webapp.etsi.org:
80/key/key.asp?full_list=y

Internet Archive Capture, available at
Ex. 1106 | https://web.archive.org/web/20020531000359/http://www.3gpp.org:8
O/ftp/specs/archive/25_series/25.222/

Internet Archive Capture, available at
Ex. 1107 | https://web.archive.org/web/20020225110409/http://www.3gpp.org:8
0/TB/ran/ran1/specs.htm

Webpage, available at
Ex. 1108 | https://www.etsi.org/deliver/etsi_ts/125200 125299/125212/03.05.00
_ 60/

ETSI TS 125.212 VV3.5.0 (2000-12), retrieved from
Ex. 1109 | https://www.etsi.org/deliver/etsi_ts/125200 125299/125212/03.05.00
_60/ts_125212v030500p.pdf

Internet Archive Capture, available at
Ex. 1110 | https://web.archive.org/web/20011020025720/http://etsi.org/getastand
ard/home.htm

Internet Archive Capture, available at
Ex. 1111 | https://web.archive.org/web/20011124215727/http://www.3gpp.org/ft
p/Specs/archive/25 series/25.212/

Internet Archive Capture, available at
Ex. 1112 | https://web.archive.org/web/20020111012800/http://www.3gpp.org:8
O/ftp/Specs/archive/25_series/25.212/
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3GPP TS 25.212 VV3.5.0. (2000-12), in 25212-350.zip, retrieved from
Ex. 1113 | https://www.3gpp.org/ftp/Specs/archive/25 series/25.212/25212-
350.zip

Internet Archive Capture, available at
Ex. 1114 | https://web.archive.org/web/20020802173135/http://www.3gpp.org/ft
p/Specs/

Internet Archive Capture, available at
Ex. 1115 | https://web.archive.org/web/20020806031707/http://www.3gpp.org/ft
p/Specs/archive/

Internet Archive Capture, available at
Ex. 1116 | https://web.archive.org/web/20020701091801/http://www.3gpp.org/ft
p/specs/archive/25_series/

Internet Archive Capture, available at
Ex. 1117 | https://web.archive.org/web/20020531003232/http://www.3gpp.org/ft
p/specs/latest/Rel-6/25 _series/

Internet Archive Capture, available at
Ex. 1118 | https://web.archive.org/web/20020812090150/http://www.3gpp.org/ft
p/Specs/latest/Rel-5/25 series/

TS 25.222 VV3.8.0 (2002-03), in 25222-380.zip, retrieved from
Ex. 1119 | https://www.3gpp.org/ftp/Specs/archive/25 series/25.222/25222-
380.zip
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LIST OF CHALLENGED CLAIMS

[1.pre] An apparatus for use in wireless communications comprising:
[1.a] a first interleaver configured to interleave systematic bits;
[1.b] a second interleaver configured to interleave a first parity bit stream;
[1.c] a third interleaver configured to interleave a second parity bit stream;
[1.d] a buffer configured to buffer the interleaved systematic bits, the
interleaved first parity bit stream and the interleaved second parity bit
stream; and
[1.e] a rate matching unit configured to select bits for transmission based on
a plurality of redundancy versions; wherein at least one redundancy version
of the set selects systematic bits over first and second parity bits and at least
one redundancy version of the set selects first and second parity bits over
systematic bits.

[2] The apparatus of claim 1 wherein selecting of bits by the rate matching unit in

response to a selected redundancy version changes in response to a location of the

bits in the buffer.

[3.pre] A method for use in an apparatus of a wireless communications comprising:
[3.a] interleaving, by the apparatus, systematic bits;

[3.b] interleaving, by the apparatus, a first parity bit stream;

Xiil
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[3.c] interleaving, by the apparatus, a second parity bit stream;
[3.d] buffering, by the apparatus, the interleaved systematic bits, the
interleaved first parity bit stream and the interleaved second parity bit
stream; and
[3.€] selecting, by the apparatus, bits for transmission based on a plurality of
redundancy versions; wherein at least one redundancy version of the set
selects systematic bits over first and second parity bits and at least one
redundancy version of the set selects first and second parity bits over
systematic bits.
[4.] The method of claim 3 wherein the selecting of bits for transmission in
response to a selected redundancy version changes in response to a location of the
bits in the buffer.
[5.pre] A wireless transmit/receive unit comprising:
[5.a] circuitry configured to interleave systematic bits;
[5.b] circuitry is further configured to interleave a first parity bit stream;
[5.c] circuitry is further configured to interleave a second parity bit stream;
[5.d] circuitry is further configured to buffer the interleaved systematic bits,
the interleaved first parity bit stream and the interleaved second parity bit

stream; and
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[5.€e] circuitry is further configured to select bits for transmission based on a
plurality of redundancy versions; wherein at least one redundancy version of
the set selects systematic bits over first and second parity bits and at least
one redundancy version of the set selects first and second parity bits over
systematic bits.
[6.] The wireless transmit/receive unit of claim 5 wherein selecting of bits based on
a selected redundancy version changes in response to a location of the bits in the

buffer.
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Pursuant to §8311-319 and 842.1,' Petitioner petitions for inter partes
review (“IPR”) of claims 1-6 (“Claims”) of U.S. Patent No. 9,065,486 (Ex. 1001,
“?486”), assigned to Pantech Wireless, LLC (“PO”). Petitioner requests review of
the Claims, and judgment finding them unpatentable under 8102 and §103.

l. INTRODUCTION

The 486 Claims are directed to a technique for selecting between systematic
bits or parity bits of cellular data for transmission. 486, 4:60-5:13, 6:4-12, 6:26-
51, 10:20-28, 18:15-55, 20:50-59. Systematic bits, also referred to as information
bits, include data that is transmitted from a sending device to a receiving device.
Hochwald, 146. A turbo coding process is applied to the systematic bits to
generate parity bits that contain error correction information (“ECI”’) about the data
transmitted in systematic bits. The ECI is used to recover data corrupted during
transmission. 486, Fig. 2, 1:59-2:6; 6:13-19. The ’486 Claims additionally
require interleaving the systematic bits and parity bits, and buffering the bits prior

to selection to achieve a certain code rate for transmission. A higher code rate—

1 Section cites reference 35 U.S.C. (pre-AlA) or 37 C.F.R. as context indicates. All
emphasis/color annotations added unless noted. Figure annotations herein
generally quote the Claims for reference. Citations herein are exemplary and not

meant to be limiting.
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e.g., using more systematic bits than parity bits—increases transmission bit rate at
the expense of reliability. 1d; Hochwald, 148.

The ’486 “Summary of the Invention” describes a “two stage” rate matching
process that implements an “incremental redundancy” (“IR”’) process (’486, 4:60-
5:8), which sends different amounts of data bits to achieve different code rates—
I.e., different ratios of systematic bits to total (parity and systematic) bits. EX.
1009; Hochwald, 147. This IR supports a hybrid automatic repeat request
(“HARQ”) process that resends portions of systematic bits and parity bits to a
receiver to facilitate delivery of information. °’486, 4:60-5:8; Hochwald, 948.
HARQ uses different “code rates” based on the quality of a channel—lower code
rates for poor channel conditions with more errors, and higher code rates for better
channel conditions with fewer errors. ’486, Figs. 1-2, 1:35-2:36, 3:10-32, 8:28-58,
13:17-36; Hochwald, 148.

Based on the ’486’°s summary, the purportedly novel aspect of the Claims is
selecting between systematic bits and parity bits to obtain different code rates
during transmissions to support IR. See *486, 4:60-5:8; Hochwald, 149. Different
numbers of systematic and parity bits are transmitted based on whether systematic

bits were successfully recovered from a prior transmission. Id.
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But this selecting process was known in the art. Indeed, the European Patent
Office previously rejected similar claims in a counterpart application over
TS25.212 (Ex. 1008), observing that “large parts” of the 486 had been copied
from TS25.212 without attribution. Ex. 1010, 14-16; TS25.212, Fig. 17,
84.5.4(58-60); 486, Fig. 10, 16:10-26, 16:52-17:10, 18:10-19:13. Additionally,
Stewart (Ex. 1005) discloses selecting between a “Systematic” bit stream and two
“Parity” bit streams based on a redundancy version parameter. Stewart, Figs. 3-4,
6, 3:1-12, 3:64-4:45, 5:57-7:24, 9:65-10:1. For example, Stewart discloses a
redundancy version (“RV0”) that selects systematic bits over parity bits by either
selecting systematic bits before parity bits for transmission (e.g., as indicated by
the in a systematic interleaver), or by selecting more systematic

bits than parity bits for transmission:
SYS PARITY

RvO

Stewart, Fig. 6, 6:57-61; Hochwald, 149. Such selection of systematic bits over
parity bits is used, for example, in good channel conditions with fewer errors.

Stewart further teaches additional redundancy versions (“RV1”-“RV3”) that select
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parity bits over systematic bits by either selecting parity bits starting from
different in a parity interleaver, or selecting more parity bits than

systematic bits:

SYS PARITY
187
v
SY5 PARITY
RvV2 [ /2
L v |
5Y5 PARITY

R¥3 |
374

Stewart, Fig. 6, 5:33-36, 6:5-52, 6:62-7:4; Hochwald, 50.

If additional detail is required, Motorola (Ex. 1006/Ex.1087), 3GPP-
Summary (Ex. 1007), and TS25.212 provide additional detailed teachings of, e.g.,
buffering systematic bits and parity bits in a “buffer,” and selecting between
systematic bits and parity bits based on redundancy versions. Hochwald, {151-54.

4
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Claims 1-6 are thus anticipated and rendered obvious by Stewart alone
and/or in view of Motorola, 3GPP-Summary, and/or TS25.212. Petitioner
requests that the Board institute trial and find the Claims unpatentable.

II. MANDATORY NOTICES
A. Real Parties-in-Interest

Petitioner LG Electronics Inc. and LG Electronics U.S.A., Inc. are the real
parties-in-interest. No other party had access to or control over the present Petition,
and no other party funded or participated in preparation of the present Petition.

B. Related Matters

The 486 is the subject of the following co-pending civil action: Pantech
Corporation et al. v. LG Electronics Inc. et al., No. 5:22-cv-00113-RWS-JBB
(E.D. Tex.) (“Texas Case”).

C. Counsel and Service Information:

James L. Davis, Jr. (Reg. No. 57,325) (Lead)
ROPES & GRAY LLP

1900 University Avenue, 6th Floor

East Palo Alto, CA 94303-2284

Phone: 650-617-4000

Fax: 617-235-9492

james.l.davis@ropesgray.com
LGE-Pantech-Ropes-IPR-Service@ropesgray.com

Daniel W. Richards (Reg. No. 69,652) (Back-Up)
ROPES & GRAY LLP

1900 University Avenue, 6th Floor

East Palo Alto, CA 94303-2284
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Phone: 650-617-4000
Fax: 617-235-9492
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IV. REQUIREMENTS FOR INTER PARTES REVIEW
A.  Grounds for Standing
Pursuant to 842.104(a), Petitioner certifies that the 486 is available for IPR.

Petitioner and any real parties-in-interest are not barred or estopped from
requesting IPR challenging the claims on the grounds identified herein.

B. Identification of Challenge
Pursuant to 8842.104(b)-(b)(1), Petitioner requests IPR of claims 1-6, and

that the Board cancel the same as unpatentable.

1. Specific Art on Which the Challenge Is Based

Petitioner relies on the following prior art:

.. . Prior art
Name Pgbllcatlon/ Ex. Filed Published/ under at
Title Issued least

Stewart US7,260,770 | 1005 10/22/2001 | 8/21/2007 8102(e)

Motorola? | R1-01-1014/ | 1006 By 1/2002 §8102(a)/(b)
R1-01-1081

3GPP- R1-01-1047 | 1007 By 1/2002 §§102(a)/(b)

Summary

2 While both are publicly accessible, this petition relies on two versions of
Motorola that are substantively the same. See Ex. 1088. Citations below apply

equally to R1-01-1014 (Ex. 1006) and R1-01-1081 (Ex. 1087).



U.S. Patent No. 9,065,486
Petition for Inter Partes Review - IPR2023-01272

.. . Prior art
Name Pybllcatlon/ Ex. Eiled Published/ under at
Title Issued
least
TS25.212 | TS25.212 1008 By 12/15/2002 | §102(a)
v5.1.0

Hochwald, {193-101.

Each of Motorola, 3GPP-Summary, and TS25.212 was publicly accessible
to, and accessed by POSITAs and interested persons well before the *486’s earliest
alleged priority date, 12/16/2002.2 Ex. 1004 (“Rodermund”), q11-181; Exs. 1051-
1119. Motorola and 3GPP-Summary are proposals submitted to the 3rd
Generation Partnership Project (“3GPP”’) Working Group 1 (“WG1”) that helped
develop the Universal Mobile Telecommunications System (“UMTS”) or 3G
standard. Motorola, 1; 3GPP-Summary, 1; Rodermund, 184-118. TS25.212 and
related TS25.212-v3.5.0 (Ex. 1036), and TS25.222 (Ex. 1011) are technical
specifications maintained by 3GPP that describe UMTS/3G. As summarized
below, each reference was published and publicly available on 3GPP’s ftp server

and/or the ETSI server, cited by multiple publications, presented publicly, and/or

$ All prior art in the Grounds predates the earliest provisional to which the *486

claims priority (60/434,232 filed 12/16/2002). Exs. 1002, 1016-10109.
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distributed via email reflector or meeting without restriction or expectation of
confidentiality. Rodermund, 11119-179; see Apple v. Uniloc 2017 LLC, IPR2019-
00222, Pap. 28, *13-18; LG Electronics, Inc. v. Core Wireless Licensing S.A.R.L.,
IPR2015-01986, Pap. 34, *26-31; Samsung Electronics Co., Ltd. v. lbex PT

Holdings Co., Ltd., IPR2018-00011, Pap. 33, *4.

Reference 3GPP ETSI 3GPP Email Citing
Published | Published Meeting Distribution| Pubs.
Availability
Motorola  [1/28/2002* By 10/23/2001° (7/2002’
11/7/2001°
3GPP- 1/28/20028 By
Summary 11/7/2001°
TS25.212  |6/28/2002%° [7/9/2002* By
12/15/2002
4 Ex. 1073.

> See substantively similar R1-01-1081 (presented at meeting). Exs. 1087-1088;

Rodermund, 11100-102.

® Ex. 1075.
" Ex. 1089.

8 Ex. 1073.

% Ex. 1086 (presented at meeting); Rodermund, 11115-117.

10 Ex. 1092.
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Reference 3GPP ETSI 3GPP Email Citing
Published | Published Meeting | Distribution| Pubs.
Availability
12
TS25.212- [1/2/2001%% [2/12/2001%
v3.5.0
TS25.222  [3/29/2002%° 4/22/20021°
11 Ex. 1093; See ETSI’s substantively identical TS 125.212. Ex. 1094,
Rodermund, 1122-125.
12 Exs. 1100-1101.
13 Ex. 1092.
14 Ex. 1108.
15 Ex. 1102.
16 Ex. 1103; See ETSI’s substantively identical TS 125.222. Ex. 1104;

Rodermund, 19164-167.

10
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2. Statutory Grounds on Which the Challenge Is Based

Ground Basis Claims | References
1 8102, Stewart
8103

2 8103 Stewart in view of 3GPP-

1-6 Summary
3 Stewart in view of TS25.212
4-6 Grounds 1-3 in further view of

Motorola

V. 486 PATENT AND PROSECUTION HISTORY

As discussed in 8l, the 486 Claims are directed to selecting between
systematic and parity bits for transmission in a user device or base station. ’486,
1:40-46, 4:60-5:13, 6:4-51, 10:20-28, 18:15-55, 20:50-59; Hochwald, 55.
Whereas systematic bits carry data, parity bits are generated from the systematic
bits through a channel coding process and carry data and error control information
(“ECT”). A receiver uses the ECI to detect and correct errors in received data.
’486, 2:59-67, 14:54-64; Hochwald, 55.

The *486 describes selecting systematic bits over parity bits for transmission
or vice-versa based on a redundancy version. 486, 6:31-47, 10:20-28, 18:15-55,

20:50-59; Hochwald, 56.

11
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The Claims also require interleaving the systematic bits and parity bits, and
buffering the bits. °’486, Figs. 2, 10, 1:59-2:49, 6:26-47, 11:7-25, 20:32-41.
Interleaving is a conventional process of rearranging the order of bits prior to
transmission in a known manner that is reversed at a receiver. 486, Fig. 2, 1:59-
2:6, 3:18-32, 11:7-25, 20:38-21:2; Ex. 1012 (“Shibutani”), 1:9-16, 44-48, Figs. 1-
50; Ex. 1013 (“Huang”), 1:7-9, 26-48; Hochwald, 157. Rearranging the order of
bits makes interference during transmission less likely to affect continuous
portions of the data by spreading out effects of interference across the pre-
interleaved sequence, improving the effectiveness of error correction. ’486, 3:18-
32, 6:64-7:3, 10:20-28, 11:7-25, 11:26-42, 12:10-19, 21:53-22:30; Shibutani, 1:9-
16, 44-48, Figs. 1-50; Huang, 1:7-9, 26-48; Hochwald, 157.

Fig. 2, which the ’486 concedes is prior art copied from TS25.222 (Ex.
1011) (*486, 1:59-2:6), and Fig. 10, which the 486 copied from TS25.212 (Fig.
17; 8IX.C) illustrate a claimed embodiment. Hochwald, 58. Fig. 2 shows prior
art processing of data that includes , interleaving, and rate
matching. 486, Fig. 2; Hochwald, 158. The outputs a systematic
bit stream and two parity bit streams generated from the systematic bit stream. Id.;

’486, 1:59-3:5, 14:61-64. The systematic and parity bit streams are processed by

12
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interleaving. Id.; *486, 20:39-21:2. The interleaved bits are then passed to rate

matching. ’486, 1:59-2:6; Hochwald, {58.

8im1aim2aim3-—-aimA § i
i | CRCATTAGHMENT
bfm]'sbfm'.-_’:bi «Bimg; |
: | TrBK CONCATENATION/

: | CODE BLOCK SEGMENTATION
O 1.0ir2.0irGr-Oirk; | i :
f | CHANNELCODING feee
Cit.Ci2Cig-CiE | P :
: | RADIO FRAME EQUALIZATION
T,
:
dit,di2, iz 00T,
RADIO FRAME EQUALIZATION
€i1:i2,83-+i; 1] P
’ RATE MATCHING | i i| RATEMATCHING

ti1.ti2, f,;:j,',..

ff‘ TJ ff‘zrfiar"rrfw 1 ‘L - »

TrCH MULTIPLEXING
h1.h2,03,...f1g l

BIT SCRAMBLING

51,52,583,...,5g l FIG- 2

PHYSICAL CHANNEL
SEGMENTATION PRIOR ART

Up1:Up2:Up3:-+HpUp PR
l 2ND INTERLEAVING " .

Vt 1.V 28,3Vt Ut | PP
PHYSICAL CHANNEL MAPPING ] = = =
Wp ;,wpg,wp&‘... WpUp |
PhCH#1 PhCH#2
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Fig. 10, which the *486 copied from prior art TS25.212'7, shows the claimed

rate matching:

605 610 615 620 625

VIRTUAL IR BUFFER SECOND RATE MATCHING f

RM_S

PARITY 2

BITS >

FIG. 10

A Dbit separation circuit separates a signal input into a systematic bit stream, a
first parity bit stream, and a second parity bit stream. 486, 6:31-45, Fig. 10;
Hochwald, 159. The performs a first puncturing
operation (e.g., dropping of bits) on the parity bit streams, if needed, to fit the bit

streams into the size of the virtual incremental redundancy (IR) buffer. ’486,

17 Compare Fig. 10 of *486 with Fig. 17 of TS25.212.

14
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5:5-7, 6:26-51, 8:16-20, 12:30-36, 16:19-23, Fig. 10; see also Honkasalo (Ex.
1014), [0039]; Chen (Ex. 1015), 4:50-56; Hochwald, 160. The three bit streams
are then buffered in the virtual IR buffer. *486, Fig. 10, 4:60-5:8, 6:23-51, 8:16-
27, 12:1-9, 12:30-36; Hochwald, {160-61. The second rate matching stage
selects either systematic bits over parity bits for transmission, or vice-versa, based
on a redundancy version setting. 486, 6:26-40, 16:24-26, 18:15-20:20, Tables 1-2,
Fig.10; Hochwald, 61. The selected bits from the second rate matching stage
are combined in the bit collection circuit into an output for transmission. ’486,
6:40-47, 16:38-39, Fig. 10; Hochwald, 161.

The 486 Claims thus recite features described in disclosures copied from
the prior art, and recite implementing these features in only a conventional manner.
Hochwald, §62. Accordingly, Stewart alone or in view of Motorola, 3GPP-
Summary and/or TS25.212 therefore anticipates and renders obvious the 486
Claims. Stewart, 3:47-63, Fig. 2; Hochwald, 162.

The sole rejection of the Claims was on double-patenting grounds, and was

overcome via a terminal disclaimer, resulting in allowance. See Ex. 1002

15
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(“’486FH), 86-91 (O.A.), 103-109 (Resp.), 118-119 (Allowance); Hochwald,
1963-64; Ex. 1046.18

VI. §325(D) AND §314(A) DISCRETION DOES NOT APPLY
A.  §325(d)

Under the two-part Advanced Bionics framework, the Board should not
exercise discretion.

The grounds raised by this Petition are not the same or substantially the
same as the art and arguments raised during ’486’s prosecution. Stewart,
Motorola, and 3GPP-Summary were not substantively considered during
prosecution. Though the Applicant identified TS25.212 in an IDS, the Examiner
did not substantively discuss or rely on TS25.212 in any rejection of the Claims, or
consider its teachings in the combinations set forth in this Petition—indeed, there
were no prior-art based rejections at all. See *486FH, 76, 100; Sony v. MZ Audio
Scis., LLC, IPR2022-01544, Pap. 12, *7 (8325(d) discretion improper where
“Examiner did not consider the specific combination of references asserted”). The

specification’s citations to additional references (’486, 1:35-4:30) do not include

18 Parent prosecution histories likewise did not discuss features relevant to the

Claims. See Exs. 1016-10109.

16
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the same teachings discussed in the Grounds. As explained below, the Claims are
anticipated and obvious under the identified Grounds. See §IX.

Even if the art or arguments were substantially the same, the Examiner
would have erred in a manner material to the patentability of the Claims.
Because the Examiner did not issue any rejections based on any of the cited art in
this petition it is “impossible ... to determine the consideration the Examiner gave”
to any cited reference; “the absence of further evidence of the Examiner’s
consideration of” the art supports finding that “the Office erred in a manner
material to patentability.” Ecobee Techs. v. Causam Enterprises, Inc., IPR2022-
01339, Pap. 20, *20-21 (declining 8325(d) discretion); Liquidia Techs., Inc. v.
United Therapeutics Corp., IPR2021-00406, Pap. 18, *19 (cited prior art “was not
the basis for a rejection and was not evaluated substantively at all during
examination,” favoring a finding of “material error by the Office”). Even if any of
the art considered by the USPTO was substantially similar to these references
(none is), the Examiner would have erred in allowing the Claims. Had the
Examiner considered references that taught (as these references do) interleaving
systematic and parity bits, buffering said bits, and selecting the systematic bits over
parity bits or vice versa based on a redundancy version, the Examiner would have

erred in failing to reject the Claims over such art.

17
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Accordingly, the Board should not exercise its §325(d) discretion to deny
institution.

B. §314(a)

The co-pending litigation also does not warrant exercising discretion under
8314(a) based on the Fintiv factors.

1: Following institution, Petitioner intends to seek a stay of the Texas Case
pending the outcome of this IPR.

2: Though the Texas Case’s trial is currently set for 7/29/2024%°, based on
median time to trial before the presiding judge over the last 5 years, trial is
expected 26 months?® from the 9/2/2022 filing date, in late 11/2024 (median time
to trial in the district varies between 19 and 24 months over the last few years)?L.

3: The Texas Case is in its early stages; the court has not ruled on the initial

motion to dismiss and discovery has just begun.

19 Ex. 1022.
20 Ex. 1023.

21 Ex. 1024.

18
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4: This IPR challenges claims 1-2 and 5-6, which are unasserted in the Texas
Case. Moreover, after the final written decision, the same grounds and arguments
could not be presented in the litigation.
5: The litigation and PTAB parties are the same.
6: The merits of this Petition are compelling as shown herein—e.g., Stewart
anticipates and renders obvious the Claims and the PO copied portions of
TS25.212 into the specification without attribution. See §IX.

VIl. LEVEL OF ORDINARY SKILL

For purposes of this Petition only, Petitioner assumes the Claims are entitled
to the ’486’s earliest provisional application filing date, 12/16/2002. Regardless of
whether the ’486 is entitled to a 12/16/2002 priority date based on its earliest
provisional application, each of Stewart, Motorola, 3GPP-Summary, and
TS25.212 are prior art to the Claims in any event. Hochwald, {65.

A person of ordinary skill in the art (“POSITA”) as of the alleged priority
date of the 486, 12/16/2002, would have had a bachelor’s degree in electrical and
computer engineering, computer science, or the equivalent thereof, and at least two
years of experience with networking and wireless communication systems.

Hochwald, 166-68. More education can supplement practical experience, and

19
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vice-versa. 486, 1:26-4:49. PO has not yet provided a level of skill of a POSITA
for the *486.

VIIl. CLAIM CONSTRUCTION

Claim terms subject to IPR are construed using Phillips v. AWH Corp., 415
F.3d 1303, 1313 (Fed. Cir. 2005). 842.100(b). Only terms necessary to resolve the
controversy need construction. Nidec Motor Corp. v. Zhongshan Broad Ocean
Motor, 868 F.3d 1013, 1017 (Fed. Cir. 2017). Because the prior art asserted herein
discloses embodiments within the Claims’ indisputable scope, the Board need not
construe the Claims’ outer bounds. All claim terms should be construed according
to their plain and ordinary meaning. Neither party has proposed constructions for
the ’486. Ex. 1047; Hochwald, 1169-70.

Regardless of whether the preambles are limiting, the prior art discloses the
preambles. See 81X; Hochwald, §71. The limitations of [1.e] and [5.a]-[5.e] are
not written in means-plus-function format and are not means-plus-function
limitations covered by 8112 {6, but are disclosed in the prior art for the reasons
discussed in 81X, based on disclosures of Stewart alone and in view of Motorola,
3GPP Summary, and/or TS25.212. Moreover, [1.e] includes components that
connote structure (e.g., “rate matching unit”), and a POSITA would have

understood that the “circuitry” required by [5.a]-[5.e] were implemented using

20
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well-known components (e.g., “interleaver,” “buffer,” or “rate matching unit”), or
alternatively connoted structure. See ’486, 6:26-58, 18:15-22, Figs. 2, 10;
Interleavers (U.S. 6,631,491, (Shibutani) 1:9-16, 44-48, 27:47-28:5, Figs. 1-50;
U.S. 5,537,420, (Huang) 1:7-9, 26-48, 5:58-6:40, 8:51-60, Fig. 2); Buffers (EX.
1025; Ex. 1026; 3GPP-Summary, 82.4; Ex. 1010, 14-16; TS25.212, Fig. 17, 59-60;
U.S. 2005/0094667A1 (“Dahlman-667", Ex. 1027) Fig. 9, [0030]); Rate Matching
(U.S. 7,372,837 (“Kinjo,” Ex. 1028) 2:12-43, 2:62-3:7, 14:41-15:3; TS25.212,
p.59; U.S. 7,000,173 (“Buckley,” Ex. 1029) 4:17-34); Circuitry (U.S. 7,020,455
(“Krishnarajah,” Ex. 1030) Fig. 7A, 7:5-22; U.S. 6,760,365 (“Demir”, Ex. 1031)
Fig. 3; 2:50-59, 3:4-24, 4:11-44; E.P. 1209856A1 (“Miya”, Ex. 1032) Fig. 7,
[0039]-[0051]); Hochwald, 172-84. Additionally, the PTAB has construed
“circuit configured to” claim limitations according to their plain and ordinary
meaning, rather than as means-plus-function limitations. Diablo Techs., Inc. v.
Netlist, Inc., IPR2014-00882, Pap.11, *11-12.

Out of an abundance of caution, if limitations [1.e] and [5.a]-[5.e] were
determined to be means-plus-function terms (they are not) and additional
specification structure were necessary to meet these limitations, Petitioner
identifies corresponding structure and function for said limitations in order to

comply with 842.104(b)(3). Summarized in the table below are the corresponding

21
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structure and equivalents, and function of each limitation as disclosed by the *486.

Hochwald, §85.

Limitation (with function emphasized)

Structure

[5.a] circuitry configured to interleave
systematic bits;

[5.b] circuitry is further configured to
interleave a first parity bit stream;

[5.c] circuitry is further configured to
interleave a second parity bit stream;

interleaver (1:66-2:3, 11:12-25, Fig.
2)

[5.d] circuitry is further configured to
buffer the interleaved systematic bits, the
interleaved first parity bit stream and the
interleaved second parity bit stream; and

buffer (6:26-52, 16:17-26, Fig. 10)

[1.e])/[5.€] [a rate matching unit/circuitry is
further] configured to select bits for
transmission based on a plurality of
redundancy versions; wherein at least
one redundancy version of the set selects

second rate matching stage (6:26-52,
Fig. 10) / “microprocessor circuitry”
(6:26-58)  with  algorithm  for
selecting systematic bits and parity
bits (18:10-55)

systematic bits over first and second
parity bits and at least one redundancy
version of the set selects first and second
parity bits over systematic bits.

If PO attempts to improperly read additional structure from the specification
beyond that disclosed by the art discussed herein into each of the Claims’
limitations, that additional structure would also go beyond the claimed structure
required to perform the recited function. Regardless, the art discloses the claimed
structure expressly, and under the doctrine of equivalents by performing

substantially the same functions, in substantially the same way, to achieve the

22
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same result as shown in 81X, and the table below. Hochwald, {85. With respect to
each of Stewart, 3GPP-Summary and TS25.212, a POSITA would have
understood, or at least found it obvious that a UE, mobile station, BS, or other
device operating in a wireless environment includes a processor, in the same
manner as the *486. ’486, 4:60-5:12; Ex. 1033, 3:41-45; Ex. 1034, 2:63-67, 4:57-
5:5; Ex. 1035, 7:51-67, Fig. 3; Hochwald, 185. To the extent PO argues that the
disclosures of Stewart, 3GPP-Summary and TS25.212 are limited to downlink
functionality, a POSITA would have found it obvious to modify the teachings of
Stewart, 3GPP-Summary and TS25.212 for an uplink, and would have had a
reasonable expectation of success in doing so. A POSITA would have been
motivated to use the aforementioned teachings that support incremental
redundancy in an uplink connection because incremental redundancy also
improves performance in an uplink direction. For example, Kinjo teaches that the
advantages of a rate matching process that supports IR in a downlink “may also be
used during an uplink transmission” even though “there is no real demand to
increase the throughput during an uplink transmission” and that such process was
“equally applicable to an uplink transmission.” Kinjo, 6:55-64. Hochwald, 1186-

92.

Limitation Stewart (Express DOE Analysis
Disclosure)

23



U.S. Patent No. 9,065,486
Petition for Inter Partes Review - IPR2023-01272

[5.4] “systematic block Stewart’s “[systematic / parity] block
interleaver” (Figs. 4-5, interleaver” performs the same
4:14-5:5); interleaving function (see *486 [5.a]-

[5.c]) in substantially the same way
(e.g., reading data in and reorganizing

[5.b] “parity block interleaver” | the bits) as the 486 to achieve the

[5.c] (Fig. 4-5, 4:14-5:5) same result of interleaved bits.

[5.d] “block matrix” (4:14-5:5; | Stewart’s “block matrix” performs the
Fig. 5) same buffering function (see ’486

[5.d]) in substantially the same way
(e.g., storing bits) as the "486 to
achieve the same result of stored bits.

[1.e]/[5.€] | “redundancy version Stewart’s “redundancy version
selector” (2:25-26, 3:64- selector” and UE processor perform the
4:13, 5:57-13:13, Fig. 3) same selecting function (see *486
[1.e])/[5.€]) in substantially the same
UE processor performing | way (e.g., by selecting systematic and
selecting algorithm (2:25- | parity bits for transmission based on a
26; 3:64-4:13, 5:57-9:13; redundancy version) as the 486 to

Fig. 3) achieve the same result of selected bits
for transmission.

Limitation 3GPP-Summary DOE Analysis

[5.d] “buffering memory,” 3GPP-Summary’s “buffer” performs
“buffer,” “ring buffer,” the same buffering function (see *486
“transmitter buffer” that [5.d]) in substantially the same way
stores “interleaved (e.g., by storing bits) as the 486 to
[systematic/parity] bits” achieve the same result of stored bits.
(82.4)

24
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Limitation TS525.21222 DOE Analysis
[5.d] “Virtual IR buffer” TS25.212°s “Virtual IR buffer”
(84.5.4, Fig. 17) performs the same buffering function

(see ’486 [5.d]) in substantially the
same way (e.g., by storing bits) as the
’486 to achieve the same result of

stored bits.
[1.e])/[5.€] | ‘“second rate matching TS25.212’s “second rate matching
stage” circuitry (84.5.4, stage” and UE processor perform the
Fig. 17); same selecting function (see *486

[1.e]/[5.e]) in substantially the same
UE processor performing | way (e.g., selecting systematic and
selecting algorithm parity bits for transmission based on a
(84.5.4.3) redundancy version) as the ’486 to
achieve the same result of selected bits
for transmission.

IX. GROUNDS OF UNPATENTABILITY

This Petition is supported by the Declaration of Dr. Bertrand Hochwald,
which describes the prior art’s scope and content at the time of the *486. The prior
art renders the Claims unpatentable based on six grounds. Hochwald, {11-45.

A. Ground 1: Stewart

Stewart anticipates and renders obvious each of the Claims. Hochwald,

f102.

22 The °486’s disclosures of [5.d] and [1.e]/[5.e] (16:10-26, 16:66-17:2, 18:15-

19:13, Fig. 10) are copied from TS25.212 (884.5.4, 4.5.4.2-4.5.4.3, Fig. 17).
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1. Overview of Stewart

Stewart is directed to a process that selects between systematic bits and
parity bits for transmission based on a “redundancy” version parameter. Stewart,
1:44-64, 3:25-36, 4:14-19, 5:57-7:24; Hochwald, 1103. Stewart discloses channel
coding in Fig. 1 (excerpted below) and Fig. 4 (discussed further below) that
outputs systematic bits (e.g., by), and (e.g., pw) and second
parity bits (e.g., pak) that are generated from the systematic bits. Stewart, 1:32-

43, Fig. 1; Hochwald, 11083.

by

PUNCTURING
AND MUX

Fl6. |

~ PRICR ART-
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The parity bits support error correction in an IR process to transmit different
numbers of systematic bits and parity bits to achieve different code rates. Stewart,
1:32-64, 2:60-64, 3:25-30, 5:6-8, 5:33-40, 7:55-62. The numbers of selected
systematic bits and parity bits depend on a starting point in memory from which
the systematic bits and parity bits are read, and how many of those bits are
punctured (e.g., dropped). Stewart, Fig. 3, Abstract, 1:32-64, 2:45-67, 3:64-4:13,
4:56-5:5, 5:62-65, 6:41-49, 6:56-7:24; Hochwald, 1104.
Stewart, like the *486, is based on a version of 3GPP TS 25.212 (v3.5.0)
and related disclosures. Stewart, 3:47-63, Fig. 2; Ex. 1036, Fig. 1; ’486, Fig. 2;
TS25.212, Fig. 1; Hochwald, 1105. As shown in the comparison of Stewart’s Fig.
3 and the ’486’s Fig. 2, Stewart discloses to a POSITA processes and structure
that support selection of systematic bits and parity bits for transmission that are
substantially the same as the *486 including: (1) interleaving systematic bits,
and second parity bits output from a process, (2)
buffering the bits in the interleaver and (3) selecting by a redundancy version
selector portions of systematic bits, and second parity bits to
form a codeword for transmission based on a set of redundancy versions. Stewart,

Abstract, 3:7-12, 3:64-4:55, 5:57-6:56, Figs. 3-6; Hochwald, 1106.
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486 Stewart

aim1,8im2:2im3---8imA; ) : Trilk concatenation  _— 2.0(
i [ CRCATTACHMENT | i —
bim1:0im2.bim3.-Dimg; ], - v .
i [ TkconcaTENATION | i : cRcatadment | &
i | CODEBLOCK SEGMENTATION | § :
Oir1,0ir2, OOk, 5 : v —
o . .CHANNEL CODING Cosbe it megealot L~
Ci T.C;2,C,;3;---:C|5 1 : T Ny Code E xcks
InAmo FRAME EQUALIZATION ] P ' b 5.
titsti2 i3ty - Channel Coding || Zoy
”
dit,di2.digmrtT; i '
| RADIO FRAME EQUALIZATION | i
©]1,€12,8j3,-++Ein; J i :
| RATEMATCHING || i i] RATE MaTCHING [ 362
fi1. 62613, fiv; . [
[ TrcHMuLTIPLEXING ] v v )
h1,h2,h3,..uhig 1 o Pricdty L/- - 304
apper
[ erscrameLnG | \ : |
s1,52'53""'SSPHYSICALJ;:HANNEL FIG. 2 i i
SEGMENTATION PRIOR ART | P 2

Up1,Up2:Up3:--UpUp l _L. .

2ND INTERLEAVING ves
Vi, 1.V4,2:V8,30--VE, Ut ss e

|PHYSICAL CHANNEL MAPPING ] « « +

Wp1,Wp2,Wp3-WplUp |
PhCH#1 PhCH#2

As shown in Fig. 4, Stewart discloses that an input data stream is processed
Into systematic bits and a “Parity 17 bit stream and a “Parity 2” bit stream
generated from the systematic bits. Hochwald, 1107. The bits are read into

corresponding block interleavers: a “Systematic Block Interleaver” for the
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systematic bits and a “Parity Block Interleaver” for each parity bit stream.
Stewart, 4:14-29, Fig. 4; Hochwald, §107. Although Stewart’s Fig. 4 illustrates
one parity block interleaver, Stewart expressly teaches an instance where
“separate ... parity block interleavers are used for each parity stream.” Stewart,
4:19-23. Interleaving (as depicted in Fig. 4) includes at least loading the bits into
the block matrix, and rearranging the bits within the block matrix to reorder the
bits for output. Stewart, 4:56-5:5. The interleaved bit streams are stored in the
block matrix of the corresponding block interleaver. Stewart, 4:14-5:8, 5:47-56,

Figs. 4, 5, 11; Hochwald, 107.

Systematic Block
Intericaver

Systematic -

s s Xs 2 X5
Parity 1
K SC ;u:pliz";" p\.rl_ﬂ.“ : ‘ ) ity Block
d Parity Block
x’ Interieaver
XeisXpar s Xpn,, ‘
Rse Parity 2 M‘ws

P21 Paar' s Pang, J/

& N’ccig —

‘(‘?
=
=

Following the interleaving and buffering in storage, different numbers of
systematic bits and parity bits are selected from Stewart’s interleavers for

transmission based on one of several redundancy version parameters set at the
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transmitting device. Stewart, Figs. 5, 11, 5:6-8, 9:39-56; Hochwald, §108.

Stewart discloses that each redundancy version specifies a within a

block matrix memory of the systematic block interleaver, or parity block

interleavers from which to read bits for transmission. Stewart, 5:62-65, 6:52-
7:25; Hochwald, 1108.

For example, with reference to Fig. 6, Stewart teaches redundancy versions
associated with a located inside a systematic block interleaver
(e.g., “RV0”) or one of a [first/second] parity block interleaver (e.g., “RV1,”
“RV2,” and “RV3”).2 Stewart, 6:62-7:24, Fig. 6; Hochwald, 109. Stewart
teaches that if the desired number of bits to be read out is not reached when
reading approaches the last row in an interleaver, reading wraps around to the first
line of another block interleaver. Stewart, 5:6-15, 5:33-40. 5:50-52, 5:57-6:52;

Hochwald, §109.

23 Although Fig. 6 illustrates one parity interleaver, Stewart discloses using two
“separate” “parity block interleavers” “for each parity [1 and 2] stream” as an

alternative. Stewart, 4:19-23.
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Stewart teaches a redundancy version in which systematic bits are

transmitted before parity bits. As shown below, in RVO, all systematic bits are

first read before reading parity bits. Stewart, 6:57-61; Hochwald, 1110.
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Stewart also teaches selecting more systematic bits for transmission than
parity bits—for example when RV, is “signaled with enough codeword bits to
result in a rate 3/5 code.” Stewart, 7:27-33. Here, code rate refers to a number of
information bits (also referred to as systematic bits) divided by the total number of
bits in a transmission. Ex. 1037, 81V; Ex. 1009, 3-4; Hochwald, §111. Stewart
therefore discloses redundancy versions that select systematic bits over first
and second parity bits (e.g., “RV0”). Hochwald, 111.

Stewart also teaches a redundancy version in which parity bits are sent first.
As shown below, in RV1-RV3, Stewart teaches first reading parity bits, starting
from within one of the interleavers. Stewart, 5:62-65, 6:62-7:4,;

Hochwald, §112.

32



U.S. Patent No. 9,065,486
Petition for Inter Partes Review - IPR2023-01272

SYS PARITY
I 174
RV1
SYS PARITY
RY2 [ 12
L= |
SYS PARITY

RV3 |
34

Stewart also teaches that reading “wrap[s] around” to “the beginning of the
first row of the same or another interleaver” when more bits are needed for
readout, and thus reading would continue in the systematic interleaver after reading
completes in the parity interleaver (e.g., when reading completes in the first and
second parity interleavers). Stewart, 5:33-40. Stewart further teaches that more
parity bits are selected for transmission than systematic bits—for example when a
rate 1/4 code is desired with RV4. Stewart, 7:33-34; Hochwald, §112. To achieve
such a code rate, more parity bits than systematic bits are transmitted in aggregate.
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Therefore, Stewart discloses redundancy versions that select first and second

parity bits over systematic bits (e.g., “RV1,” “RV2,” “RV3”); Stewart, Fig. 6;
Hochwald, 1112.

(@) Buffering by Stewart
A POSITA would have (1) understood that Stewart disclosed buffering, (2)

been motivated to use Stewart’s interleavers as buffers, and (3) been motivated to
modify Stewart to use an additional buffer. Hochwald, 1113.

(i)  Stewart Discloses Buffering

Buffering is a well-known process of temporarily storing information for
transmission. Ex. 1025; Ex. 1026; 3GPP-Summary, 82.4; Hochwald, 19114-115.
Consequently, a POSITA would have understood that Stewart discloses buffering
the systematic bits, and “Parity 2” stream in a block matrix
of respective block interleavers because they temporarily store bits in the
respective block matrices for transmission. Stewart, 4:14-34, 4:46-48; *486, 6:26-
51. That interleavers are known to include memories or buffers, further supports
that Stewart’s interleavers are buffers. Ex. 1038 (“Tong”), 7:6- 14 (“the
interleaver ... further includes a FIFO (first-in, first-out) memory”); Ex. 1039]
(“Arivoli”), 1:53-60 (“A typical interleaver implementation uses a memory as a

buffer.”); Hochwald, §114-115.
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(i) A POSITA Would Have Used Stewart’s
Interleavers as Buffers

Additionally, a POSITA would have found it obvious to use the block
matrices of Stewart’s interleavers to buffer bits. A POSITA would have been
motivated to use Stewart’s interleavers as buffers to advantageously store
information to support transmission and retransmission processes. For example, as
discussed above in 81, a HARQ process resends portions of systematic and parity
bits to ensure delivery of information at a receiver. Stewart discloses such a
retransmission process in its incremental redundancy (IR) process. 3:25-30, 4:10-
13. The various retransmissions in a HARQ process rely upon buffers to provide
stored bits for transmission, as confirmed by multiple references. Ex. 1040,
[0034]-[0037], [0045] (“HARQ retransmission buffer”); Ex. 1041, 4:1-7, 4:32-58,
11:48-57, 15:30-34; Ex. 1027, [0034]; Hochwald, 116. In view of the foregoing,
a POSITA would have had a reasonable expectation of success in using Stewart’s
interleavers as buffers to temporarily store bits prior to transmission or
retransmission. Hochwald, 1116. Using interleavers as buffers to support a HARQ
process improves the throughput of communications within a network. 1d.

(ili) A POSITA Would Have Added a Transmission
Buffer to Stewart
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Alternatively, a POSITA would have found it obvious to modify Stewart to

use an additional buffer and would have had a reasonable expectation of success,

as discussed further below in 881X.B (Ground 2) and IX.C (Ground 3), for

example to support concurrent loading of bits to an interleaver’s block matrix

while bits are transmitted from a transmit buffer. Ex. 1042, 7:43-46, 13:33-39,
Figs. 4, 7; Hochwald, 117.

2. Claim Chart (Claims 3-4)
This Petition analyzes Stewart, Motorola, 3GPP-Summary, and TS25.212

beginning with claims 3-4, which are asserted in the Texas Case. Claims 1-2 and
5-6 are anticipated and rendered obvious for similar reasons as shown below. In
addition to 8IX.A.1, the following identifies example disclosures followed by

bulleted excerpts that each disclose and/or render obvious the Claims. Hochwald,

1118.

’486 Claim Stewart
[3.pre] A method | Stewart discloses a method (e.g., “applying IR [Incremental
for use in an Redundancy]”) for use in an apparatus (e.g., “user
apparatus of a equipment (UE)” or “base station [BS]”) of a wireless
wireless communications (e.g., “[3GPP] UTRA (UMTS Terrestrial

communications | Radio Access)”).

sic] comprising:
[sic] P J E.g., Stewart:

Stewart discloses “applying IR [Incremental Redundancy]”
in “user equipment (UE)” or “base station” that implements
cellular communications such as “UMTS Terrestrial Radio
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’486 Claim

Stewart

Access”/“UTRA” or “Wideband Code Division Multiple
Access”/“WCDMA”—the incremental redundancy uses
different redundancy versions to select among systematic

bits and parity bits for transmission. Stewart, 1:44-64, 2:47-

67, 3:1-12, 3:25-46, 9:60-10:3. Hochwald, 11119-122.

1:44-64 (“Typically, the encoded data is transmitted to
a receiver, which uses error detection. If an error is
detected, the receiver can request that the
transmitter, such as a base station for example,
retransmit the data using an Automatic Repeat
Request (ARQ).”)

2:47-67 (“The present invention provides a turbo
coder that supports incremental redundancy (IR) as a
form of ARQ combining, using a single, unified
puncturing scheme. In particular, the present invention
uses a puncturing scheme based on a block interleaver.
Codeword bits are read in column-wise while the
desired amount of unpunctured data is then read out
row-wise after row and column rearrangement. The
block nature of the interleaver ensures a regular
puncturing distributed throughout the encoder trellis
ensuring good code performance.”)

3:1-12 (“In application, The High Speed Downlink
Packet Access (HSDPA) feature of the Third
Generation Partnership Project (3GPP) UTRA
(UMTS Terrestrial Radio Access) or Wideband Code
Division Multiple Access (WCDMA) system details a
hybrid-ARQ scheme based on Incremental
Redundancy (IR) methods applied to a rate-%; turbo-
code. The present invention ... permit[s] the use of
incremental redundancy block interleaving in user
equipment (UE), such as a cellular radio
communication device. The present invention
describes a specific method and apparatus for
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’486 Claim

Stewart

applying IR to HSDPA.”)

e 3:25-46 (“The present invention provides a flexible IR
scheme specifically applicable to HSDPA. In
particular, the IR scheme of the present invention
supports: a) a flexible method of controlling the
Instantaneous and variable final code rate of the
HARQ process (ranging from Chase combining to
rate-75 expansion), b) general QAM modulation,
including 16-QAM, c) a specific set of possible
redundancy versions from which can be selected an
optimal (or simply preferred) sequence of redundancy
versions, based on the specific acknowledge/negative
acknowledge (ACK/NACK) signal evolution
applicable to HSDPA, and d) a novel implementation
of block interleavers...”)

e 9:60-10:3 (“Although the present invention finds
particular use in portable cellular radiotelephones,
the invention could be applied to any two-way
wireless communication device, including pagers,
electronic organizers, and computers.”)

[3.a] interleaving,
by the apparatus,
systematic bits;

Stewart discloses interleaving, by the apparatus (see
[3.pre]), systematic bits (e.g., “load[s]...systematic
bits...into [a] systematic...block interleaver[]”; “read[ing]
into” a “[systematic] block interleaver” a “Systematic

stream” consisting of “systematic bits”).

E.g., Stewart:

See [3.pre].

Stewart also discloses a “first interleaver,” which contains
a “block matrix interleaver,” which contains a “block
matrix.” Hochwald, 91123-125; Stewart, 4:10-29, 4:46-55,
Fig. 3.
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’486 Claim Stewart

Stewart further discloses that the “first interleaver” (Figs.
3-4) receives a “codeword,” which includes a “‘Systematic’
stream.” Stewart, 4:14-19, 4:25-29. This “‘Systematic’
stream” is made up of systematic “codeword bits” that are
“read into” or “load[ed]...into” a “systematic block
interleaver” and reordered (Figs. 5 and 11). Hochwald,
1126; Stewart, 4:14-39, 4:56-5:8, 9:39-50.

Stewart teaches that interleaving by a “1st Interleaver”
takes place prior to the selecting by a Redundancy Version
Selector. Stewart, Fig. 3. Compare “1st Interleaver” (300)
with “Redundancy Version Selector 302”; Hochwald, 11127-
128.

e Figure 3
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’486 Claim

Stewart

FlG.3

TrBlk concatenation

.

CRC attachment e

v

Code block segmentation

—T N, Code Blocks
v 1 —206

rmm Coding |_—}+ 20y
266 .

N
N

— Zod

“interleaving, by
= 7°  the apparatus,

- systematic bits”
I Redundancy 'f-” 362

Vassion Selector

| E |

- 3z

e Figure4

40



U.S. Patent No. 9,065,486
Petition for Inter Partes Review - IPR2023-01272

’486 Claim

Stewart
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’486 Claim Stewart

CODING AN INPUT DATA STREAMINTO | -
SYSTEMATIC.BITS AND PARITY BITS
J)

LOADING THE SYSTEMATIC BITS AND \
PARITY BITS INTO RESPECTIVE SYSTEMATIC ..‘ — j2¢ 2

AND PARITY BLOCK INTERLEAVERS IN A
COLUMN-WISE MANNER

\

E SELECTING A PREDEFINED REDUNDANCY }/‘ 120 %

v
OUTPUTTING BITS FROM THEBLOCK |

INTERLEAVERS IN AROW-WISEMANNERIN /' =7 e

ACCORDANCE WITH THE SELECTED |
PREDEFINED REDUNDANCY //j

Flé |
o 2:47-67 ([3.pre])

e 4:14-5:8 (“FIG. 4 shows the operation of the first
interleaver (300 in FIG. 3) in entering a codeword into
puncturing interleavers for the preferred turbo
encoder. In the general turbo encoder case a
codeword is separated into a “Systematic” stream
and Nparity parity streams denoted by Xsk, Pixs P2k, - - -
Prparity k Where KE{1, . . ., Ninto}. Each stream is read
into NrowXNcol block matrix interleavers. Preferably,
the parity bits are combined into one
NrowXNeol puncturing matrix, but separate
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’486 Claim Stewart

NrowXNcor parity block interleavers can be used for
each parity stream. ... In the case of the preferred
turbo encoder of the present invention, the
unpunctured codeword bits are bit separated into
respective “Systematic”, “Parity 1” and “Parity 2”
streams denoted by Xsk, P1k, P2k Where ke{1, . . .,
Ninfo}. ... The tail bits from the coder are buffered
separately and are later appended onto the
unpunctured instantaneous codeword transmitted in a
specific transmission time interval (TTI). ... FIG.

5 shows the data stream of the interleavers of FIG. 4.
A novel aspect of the present invention is having data
read in a column-wise fashion into each interleaver.
The data includes dummy bits padded if
Ninfo<NrowXNcol, Where Yk=Xk fork=1, 2, ..., Ninroand
yske{0,1} and ypre{{1,0}, {0,1}, {1,0}, {1,1}} for
K={Ninfot+1, . . . , NrowXNcoi}. These dummy bits are
later removed when reading the codeword data row-
wise from top-to-bottom from the block matrix,
similar to the description in section 4.2.3.2.3.2 of TS
25.212, incorporated by reference. ... After the row
and column permutation, the desired number of
codeword bits can then be read out in row-wise
fashion.”)

e 9:39-59 (“FIG. 11 shows a flow chart representing a
method of block puncturing for turbo code based
incremental redundancy, in accordance with the
present invention. A first step of the method is
coding 1200, such as turbo coding, an input data
stream into systematic bits and parity bits. A next step
is loading 1202 loading [sic] the systematic bits and
parity bits into respective systematic and parity block
interleavers in a column-wise manner, as described
previously.”)

[3.b] interleaving, | Stewart discloses interleaving by the apparatus (see
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’486 Claim Stewart

by the apparatus, | [3.pre]), a first parity bit stream (e.g., “loading...parity bits
a first parity bit | into [a] respective...parity block interleaver[]”; “read[ing]
stream; into” a “parity block interleaver[]” a “parity stream|(]

denoted by p14”).

E.g., Stewart:

See [3.pre]-[3.a].

Stewart further discloses that a “separate” “parity block
interleaver[]” (Fig. 4) receives a codeword, which includes
a first “Parity 17 stream, which is denoted p, k. Stewart,
4:14-19, 4:25-29. This first “Parity 1” stream is “read
Into” or “load[ed]...into” a “parity block interleaver[]” of
Nrow NUmMber of rows and Neojumn NUMber of columns in a
column-wise fashion. Hochwald, 19129-132; Stewart, 4:14-
29, 9:39-50, Figs. 4, 5, 11.

e Figure 3 ([3.2])

e Figure4
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Systematic l:>
s s Xs e X5,
| Paity 1
K s¢ jpnn"u-"'vl’w_.l ’ Parity Block
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y
L4 v p—

Xp s Xpae s Xp ]
Rsc Parity 2 l—_j

P2 Paar' s Pang,

Fl6. 4

“interleaving, by the apparatus, a
first parity bit stream”
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’486 Claim

Stewart
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2:47-67 ([3.pre])

4:14-5:8 ([3.a])

9:39-59 ([3.a])

[3.c] interleaving,
by the apparatus,
a second parity
bit stream;

Stewart discloses interleaving by the apparatus (see
[3.pre]), a second parity bit stream (e.g., “loading...parity
bits into [a] respective...parity block interleaver[]” or
“read[ing] into” a “parity block interleaver[]” a “parity
stream[] denoted by p2x™).

E.q., Stewart:

See [3.pre]-[3.b].

Stewart further discloses that a “separate” “parity block
interleaver[]” (Fig. 4) receives a codeword, which includes
a second “Parity 2” stream, which is denoted p,«. Stewart,
4:14-19, 4:25-29. This second “Parity 2” stream is “read
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’486 Claim Stewart
Into” or “load[ed]...into” a “parity block
interleaver[].”Stewart, 4:14-39, 9:39-50, Figs. 4, 5, 11
Hochwald, 19133-136.
e Figure 3 ([3.a])
e Figure4
“interleaving, by the apparatus, a Systencto Biock
second pari%el?ngc stream” T
Rse | Parity 1
R Lo '——{JL Parity Block
@ - —_— ,‘
“a second parity bit stream” — Nl
El6. 4
e Figure5
Output <\,:||’ Vit
- HE -
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Yobitt Yui
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e Figure 11 ([3.a])
e 4:14-5:8 ([3.3])
o 2:47-67 ([3.pre])
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’486 Claim Stewart

. 9:39-59 ([3.a])

[3.d] buffering, Stewart discloses buffering, by the apparatus (see

by the apparatus, | [3.pre]), the interleaved systematic bits, the interleaved
the interleaved first parity bit stream and the interleaved second parity
systematic bits, bit stream (e.g., storing “systematic bits” in a “systematic
the interleaved block interleaver” for subsequent read out, storing “parity

first parity bit bits” from “parity stream[] denoted by p;1’” in a “parity block
stream and the interleaver” for subsequent read out; and storing “parity bits”
interleaved from “parity stream[] denoted by p2k” in a separate “parity

second parity bit | block interleaver” for subsequent read out).

stream; and
E.g., Stewart:

See [3.pre]-[3.c].

Stewart also discloses that the systematic bits from
“‘Systematic’...stream([],” parity bits from first “Parity 17
stream “denoted by...p1x” and second “Parity 2” stream
“denoted by...p,«” are “read into” and stored in their
“respective” block interleavers (Figs. 4,11) for subsequent
read out in a different interleaved order. Stewart, 4:14-29;
Hochwald, 19137-139. As discussed in 81.A.1(a), Stewart
discloses to a POSITA that the process of storing codeword
bits into the block matrix of a block interleaver (Fig. 5)
entails buffering because buffering is a well-known process
of temporarily storing bits for transmission. In Stewart, the
respective bits are read into an interleaver (e.g., column-by-
column) and permuted within the interleaver at which point
the bits are interleaved, prior to be being read out. Stewart,
2:47-67, 4:46-5:8. When the bits are stored after being read
into and interleaved in the block matrix, and prior to read
out, the bits are being buffered by the block matrix.
Hochwald, §140.

Stewart, as discussed in 8§1.A.1(a), also renders obvious
using interleavers as buffers, for example, to support a
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’486 Claim Stewart

retransmission process. Stewart discloses a HARQ process
that is used to support retransmission of signals. Stewart,
3:25-30. HARQ processes use buffers to facilitate the
retransmission of signals, and interleavers are known to
include buffers or memory. It would have been obvious to
use the interleaver to buffer the interleaved systematic bits,
first parity bits, and second parity bits in order to facilitate
the HARQ retransmission. Hochwald, 141-142.

e Figure 4
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’486 Claim

e 9:39-59 ([3.3])

Stewart
CODING AN INPUT DATA STREAMINTO | B
SYSTEMATIC BITS AND PARITY BITS |
v - 113 o :
LOADING THE SYSTEMATICBITSAND | buffering,
PARITY BITS INTO RESPECTIVE SYSTEMATIC — |20 2 by the
AND PARITY BLOCK INTERLEAVERSINA | apparatus
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2:47-67 ([3.pre])
3:25-46 ([3.pre])

4:14-34 ([3.a])

6:41-52 (“[P]redefined redundancy comprises a
redundancy version for the coded bits of the block
interleavers ... [that] sets one or more starting rows a;
for each redundancy version j, where ie{S,P} ... and
reads the coded bits from the selected starting rows in
a pre-defined order and ratio, wherein if the end of
the Ni max_rowth interleaver is reached, reading shall
continue from the first row of a predefined interleaver
which includes one of the systematic and parity block
interleavers.”)
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e See also 3:64-4:13; 5:38-40.

[3.e] selecting, by
the apparatus,
bits for
transmission
based on a
plurality of
redundancy
versions; wherein
at least one
redundancy
version of the set
selects systematic
bits over first and
second parity bits
and at least one
redundancy
version of the set
selects first and
second parity bits
over systematic
bits.

Stewart discloses selecting, by the apparatus (see [3.pre],
including a “redundancy version selector”), bits for
transmission based on a plurality of redundancy versions
(e.g., “a preferred set of eight redundancy versions for
selecting coded bits from the systematic and parity
interleavers”); wherein at least one redundancy version of
the set selects systematic bits over first and second parity
bits (e.g., “Redundancy version zero[] ... systematic
interleaver is read from its starting row to completion before
the remaining coded bits are read from the parity
interleaver) and at least one redundancy version of the
set selects first and second parity bits over systematic bits
(e.g., “Redundancy version one[] ... the coded bits are read
from the parity interleaver starting at its starting row”).

E.g., Stewart:

See [3.pre]-[3.d].

Stewart also discloses that, e.g., a UE or BS reads out
“codeword bits” from the systematic and parity block
interleavers for transmission. Stewart, 2:51-53, 5:6-15, Fig.
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5. A “redundancy version selector” selects a redundancy
version from a set of redundancy versions (“zero” to
“seven”) that selects “ at which to
commence the readout of codeword bits” from the
interleavers. Stewart, 3:25-36, 4:8-10, 5:57-6:13, 6:41-7:24,
Figs. 3, 11. Hochwald, 11143-145.

Stewart also discloses at least one redundancy version (e.g.,
“zero”) in which “coded bits from the systematic

interleaver is read from its to completion
before the remaining coded bits are read from the parity
interleaver starting at its ,” which entails

selecting systematic bits from the systematic interleaver
to be transmitted over the first and second parity bits
from the first and second parity interleavers. Stewart,
6:41-52, 6:57-61, Fig. 6. Hochwald, 1146.

Stewart also discloses at least one redundancy version
(e.g., “one”, “two”, “three”) in which first and second
parity bits are read from, respectively, a first parity
interleaver and a second parity interleaver, “starting at

” Np,max_row/4. Stewart, 6:41-52, 6:62-7:4, Fig.
6; Hochwald, 147. As shown in Fig. 6, “[r]edundancy
version one[],” the systematic interleavers have an “X”
inside them, which “signifies no bits are used from that
interleaver” and transmitted. Stewart, 6:16-18, Fig. 6;
Hochwald, 1148. Stewart also discloses a similar process for
redundancy versions “two” and “three.” Id., 6:62-7:4;
Hochwald, 19149-150. Because no systematic bits from
systematic block interleavers are selected to be transmitted,
but first and second parity bits are, then the first and second
parity bits are selected over the systematic bits. Hochwald,
191149-150. In addition, Stewart alternatively discloses that
“Iw]hen more coded bits are required than can be obtained
by reading to the end of the Nimax row™ Tow, i€{S,P}, reading
may continue by wrapping around to the beginning of the
first row of the same or another interleaver.” Stewart, 5:33-
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47, 6:41-52, 6:57-61; Hochwald, 1151. Consequently, if
more bits are required after reading a first interleaver, such
as the parity interleaver, the reading continues in another
interleaver, such as the systematic interleaver. Id.;
Hochwald, 151. Thus, not only does Stewart render
obvious reading the systematic bits after the parity bits, but it
expressly teaches doing so. Stewart, 5:33-37. Hochwald,
19147-151.

As discussed above in 81X.A.1, Stewart teaches a
redundancy version in which more systematic bits are
selected for transmission than parity bits—for example when
RV is “signaled with enough codeword bits to result in a
rate 3/5 code”; and a redundancy version in which more
parity bits are selected for transmission than systematic
bits—for example when a rate 1/4 code is desired with RV4.
Stewart, 7:27-34; Hochwald, 11152-153.

e Figure3
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I l “at least one
redundancy
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!

SYS
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¥ and second

7 parity bits over
systematic

FIG.6 bits”

e Figure 11 ([3.a])
o 2:47-67 ([3.pre])

o 3:25-46 ([3.pre])

e 4:8-10 (“The present invention occurs in the first
interleaver 300, redundancy version selection 302,
and the optional bit priority mapper 304.”)

e 5:6-15 (“After the row and column permutation, the
desired number of codeword bits can then be read
out in row-wise fashion. Using the notation of FIG. 4,
If the desired number of parity bits is an odd number
and if Xp,x={pP1.k, P2,k} IS the last symbol read from the
parity interleaver, then the parity bit p,x is used as a
codeword bit while the parity bit p,,« is discarded. In
the case of the parity interleaver, the maximum
number of rows that can be transmitted
Np max_row May be less than Ny, due to UE memory
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restrictions, while for the systematic interleaver
Ns max_row IS always equal to Nyow.”)

5:33-37 (““When more coded bits are required than can
be obtained by reading to the end of the Nimax_row™
row, ie{S,P}, reading may continue by wrapping
around to the beginning of the first row of the same
or another interleaver. One consequence of this is to
allow coding rates less than 74.”)

5:57-6:41 (“Referring back to FIG. 3, the present
invention also incorporates a redundancy version
selector 302. Since a different number of codeword
bits may be obtained from the systematic and parity
block interleavers, the framework of the present
invention allows for both Chase and incremental
redundancy (IR) coding schemes. In order to support
different redundancy versions, any row of any block
puncturing interleaver may be assigned as a starting
point at which to commence the readout of codeword
bits. By defining multiple starting points for one
redundancy version, the order and/or the ratio in
which codeword bits are be read out from the
systematic and parity interleavers can provide further
degrees of freedom in describing any potential
redundancy version. The set of redundancy versions
defined between the Node B and UE can be of any
size, and may vary dynamically or semi-statically in
size and form (e.g. through explicit signaling of
redundancy versions or a subset of a pre-agreed
redundancy versions between the Node B and UE) or
as in the preferred implementation shown in FIG.
6.be [sic] derived from a pre-defined static set. ...

Rule 1: Each rectangle represents rows 1 to Nimax row
for ie{S,P}.

Rule 2: The X (e.g. RV1, RV2, RV3) inside an
interleaver signifies no bits are used from that
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interleaver to form the instantaneous codeword.

Rule 3: The double arrowed line inside an interleaver
signifies all bits in 1 to N max_row in that block
interleaver must be transmitted exactly once (e.g.
RV0).

Rule 4: In the case there is an X in one interleaver
and a single arrowed line in the other, then codeword
bits are only read from the block interleaver with the
single arrowed line.

Rule 5: In the case there is a double arrowed line in
one interleaver and a single arrowed line in the
other, then codeword bits are only read from the
block interleaver with the single arrowed line once
reading from the double arrowed line is complete.

Rule 6: In the case there is a single arrowed line in
both interleavers, then codeword bits are read equally
from both block interleavers.

Rule 7: If reading from a block interleaver with a
single arrowed line has reached the end of line
Ni,max_row but more codeword bits are required, then
reading wraps around to line 1.

Rule 8: A fractional number N¢rac_num beside the
starting row of a single arrowed line indicates that
starting row as Nrac_num*Nimax_row.”)

e 6:41-52 (“In general, the predefined redundancy
comprises a redundancy version for the coded bits of
the block interleavers wherein the redundancy
version sets one or more starting rows a;; for each
redundancy version j, where ie{S,P} and 0;je{1, .. .,
Nimax_row} @and reads the coded bits from the selected
starting rows in a pre-defined order and ratio,
wherein if the end of the Nimax_rowth interleaver is
reached, reading shall continue from the first row of
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a predefined interleaver which includes one of the
systematic and parity block interleavers. The set of
redundancy versions may be of any size and may be
constructed on a static, semi-static or variable basis.”)

e 6:53-7:24 (“The present invention includes a
preferred set of eight redundancy versions for
selecting coded bits from the systematic and parity
interleavers in accordance with the above rules, as
shown in FIG. 6 and as described below.

Redundancy version zero: the starting row is the top
row of both the systematic and parity interleavers,
and coded bits from the systematic interleaver is read
from its starting row to completion before the
remaining coded bits are read from the parity
interleaver starting at its starting row.

Redundancy version one: the starting row is Np max
_row/4 for the parity interleaver, and the coded bits are
read from the parity interleaver starting at its starting
row.

Redundancy version two: the starting row is Np max
_row/2 for the parity interleaver, and the coded bits are
read from the parity interleaver starting at its starting
row.

Redundancy version three: the starting row is
3%Np.max_row /4 for the parity interleaver, and the
coded bits are read from the parity interleaver
starting at its starting row.”)

o 7:27-34 (“For example, if on the first transmission
RVO is signaled with enough codeword bits to result
in a rate ¥ code (exactly one third of the parity bits
transmitted, e.g. one third of “Parity 1” and one third
of “Parity 2” stream in the preferred turbo encoder
case), the scheduler is permitted choose RV?2 for the
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second transmission. Similarly, if in the first
transmission, a rate % code is desired, RV4 might be
selected for the second transmission.”)

[4] The method | See [3].

of claim ) ) )
3 wherein the Stewart discloses that the selecting of bits for

selecting of bits | transmission in response to a selected redundancy

for transmission | Version (see [3.e]) changes in response to a location of the
in response to a bits (e.g., different “redundancy version[s]” have different
selected “starting point[s] at which to commence the readout of
redundancy codeword bits”) in the buffer (see [3.d]).

version changes
In response to a

location of the See [3.pre], [3.d]-[3.¢].
bits in the buffer. [3-pre], [3.dj{3.]

E.g., Stewart:

Stewart also discloses that the “select[ed] coded bits from
the systematic and parity interleavers” for transmission are
read out starting at “ ”” in the systematic and
parity interleaver. Stewart, 5:62-6:3, 6:37-39, 6:41-50, 6:53-
56, Fig. 6; Hochwald, f1154-157. The

indicates the position within the interleaver “at which to
commence the readout of codeword bits.” Stewart, 5:62-6:3;
Hochwald, 1158-159. In some redundancy versions, this
starting point is a “fractional number” (Nfrac_numXNimax_row)
that indicates a row within the block interleaver matrix as
shown in Fig. 6. Stewart, 6:38-64. Hochwald, §157.

Stewart also discloses that bits from the “‘Systematic’
stream,” and second “Parity 2”
stream are “read into” their respective block interleavers.
Stewart, 4:14-29. The bits selected from Stewart’s
interleavers therefore depend on the redundancy version
(which sets a within a block interleaver to
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read out bits (see Fig. 6)), and changes based on the bits that
are located within the (see Fig. 6).2* Stewart, 5:50-
53.

e Figure 5, 4:46-55 (see [3.a])
e Figure6

24 Indeed, these disclosures of Stewart regarding the dependence of the selected
bits on the redundancy version and bits located within the block matrix buffer are
consistent with and similar to the disclosures of the '486. See ’486, 16:10-26,

18:10-19:13; Hochwald, §158.

59



U.S. Patent No. 9,065,486
Petition for Inter Partes Review - IPR2023-01272

’486 Claim

Stewart

(N 2N PARTTY

RY0

starting point to
read bits

PARITY

RV1

SYS

RV2

<2

SYS

RV3

FIG.6

4:14-5:8 ([3.a])

5:50-53 (“Rate selection therefore occurs as a result of
redundancy version (tells which row to start reading
from) and the first interleaver (gives the order bits
should be read out).”)

5:57-6:41 ([3.e])
6:41-50 ([3.e])
6:53-7:24 ([3.€])
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As shown above, Stewart not only renders obvious but also anticipates

claims 3-4. Stewart renders obvious and anticipates claims 1-2, and 5-6 for the

same reasons because those claims are directed to apparatuses that perform the
method of claims 3-4 using components disclosed by Stewart.

3. Claims 1-2

Compared with claim 3, claim 1 additionally requires [l.a] a “first
interleaver,” [1.b] a “second interleaver,” [1.c] a “third interleaver,” [1.d] a
“buffer,” and [1l.e] a “rate matching unit,” each configured to perform the
respective steps of claim 3 ([3.a]-[3.e]). Hochwald, §1160-161.

Regardless of whether the preamble of claim 1 is limiting Stewart discloses
[1.pre], an apparatus, for the same reasons discussed above in [3.pre] and §VIII.
Stewart, 1:44-56, 3:1-12. Hochwald, 1162.

Stewart discloses [l.a], a first interleaver (e.g., “Systematic Block
Interleaver”, “respective systematic ... block interleaver[]”) configured to
interleave systematic bits, for the same reasons discussed above in [3.a] and
8VIII. Stewart, Abstract, Fig. 4, 4:14-5:8, 9:39-59; Hochwald, {163.

Stewart discloses [1.b], a second interleaver (e.g., “separate” “parity block

interleaver[]” for “Parity 1” stream) configured to interleave a first parity bit
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stream, for the same reasons discussed above in [3.b] and 8VIII. Stewart, Fig. 4,
4:14-5:8, 9:39-59; Hochwald, 1164.

Stewart discloses [1.c], a third interleaver (e.g., “separate” “parity block
interleaver[]” for “Parity 2” stream) configured to interleave a second parity bit
stream, for the same reasons discussed above in [3.c] and 8VIII. Stewart, Fig. 4,
4:14-5:8, 9:39-59; Hochwald, 1165.

Stewart not only renders obvious but also discloses [1.d], a buffer (e.g.,
“systematic and parity block puncturing block interleavers™) configured to buffer
interleaved bits, for the same reasons discussed above in [3.d] and 88VIII and
I.A.1(a). Stewart, Abstract, Fig. 4, 4:14-5:8, 5:57-65, 9:39-59; Hochwald, 1166.

Stewart not only renders obvious but also discloses [1.e], a rate matching
unit (e.g., redundancy version selector), for the same reasons discussed above in
[3.e] and 8VIII. Stewart, Fig. 3, 4:2-13, 5:50-53, 5:57-7:43. For example,
Stewart’s “redundancy version selector”—which selects bits for transmission
based on a plurality of redundancy versions performs the same function as the *486
claimed rate matching unit. See [3.e]; Stewart 5:57-62; §VIII; Hochwald, 1167.

Claim 2 is substantively the same as claim 4, except that claim 2 requires a

“rate matching unit.” Therefore, Stewart not only renders obvious but also
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anticipates claim 2 for the same reasons discussed above in claim 4, and [1.e].
Hochwald, 1168.

4. Claims 5-6

Compared with claim 3, claim 5 ([5.a]-[5.€]) additionally requires “circuity”
configured to perform the respective steps of claim 3 ([3.a]-[3.e]). Hochwald,
1169.

Regardless of whether the preamble of claim 5 is limiting, Stewart discloses
[5.pre], a “wireless transmit/receive unit” for the same reasons discussed above in
[3.pre], where the ’486 claimed “wireless transmit/receive unit” is disclosed by
Stewart’s BS and/or UE. Stewart, 1:44-64, 3:9-12, 5:57-62, 9:60-10:3; Hochwald,
f170.

Stewart not only renders obvious but also discloses the circuitry required
for claim 5 at least for the same reasons discussed above for claims 1 and 3.
Stewart, 2:25-26, 9:60-10:3; Hochwald, §171. A POSITA would have known that
circuitry is used to implement wireless communications devices such as a UE or
BS. For example, “Nickum” discloses that a “communication apparatus” is
implemented using “circuitry.” EX. 1034. The “interleaver[s]” and “redundancy
version selector” meet the requirements of claims [5.a]-[5.e] in the same way as

discussed above for claims 1 and 3. Regardless of whether each circuitry of claim
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5 must be part of the same circuitry, Stewart discloses that each element of claim

1 (e.g., interleavers and redundancy version selector) is part of the same “coding

structure” or ‘“channel coding model”— disclosing or at minimum rendering

obvious the claimed circuitry. Stewart Fig. 3; 2:25-26, 3:64-4:13; Hochwald, 1171.

Claim 6 is substantively the same as claims 4 and 2. Therefore Stewart not

only renders obvious but also anticipates claim 6 for the same reasons discussed
above with respect to claims 4 and 2. Hochwald, 1172-173.

B. Ground 2: Stewart in view of 3GPP-Summary

Stewart in view of 3GPP-Summary renders obvious each of the Claims.
Hochwald, 1174.

1. “buffer[ing]” ([3.d)/[1.d])/[5.d])

3GPP-Summary teaches further details of “[buffering.../buffer configured
to buffer/circuitry...configured to buffer] the interleaved systematic bits, the
interleaved first parity bit stream and the interleaved second parity bit stream” as
required by ([3.d}/[1.d]/[5.d]) and thus render obvious claims 1-6, where said
limitations require a buffer hardware component that is separate from an
interleaver. Hochwald, 1175.

Specifically, 3GPP-Summary teaches [a buffer] buffering the interleaved

systematic bits, the interleaved first parity bit stream and the interleaved
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second parity bit stream in a separate buffer (e.g., “transmitter buffer” or a “ring

buffer” that stores “interleaved systematic bits” and “interleaved parity bits.”).
3GPP-Summary, 82.4; Hochwald, 1176.

Like Stewart, 3GPP-Summary teaches applications of incremental
redundancy (IR) and HARQ retransmissions. Stewart, 1:57-64, 2:47-67; 3GPP-
Summary, 881, 2.4; Hochwald, 9176-178. Specifically, 3GPP-Summary teaches
a “‘ring buffer’ scheme” in which a “transmitter buffer” stores “interleaved
systematic bits” and “interleaved parity bits.” 3GPP-Summary, 82.4; Hochwald,
1111176-178.

3GPP-Summary and Stewart are analogous prior art and in the same field
as the ’°486, including improvements to coding schemes for wireless
communications, and reasonably pertinent to the alleged problems identified in the
’486 of using redundancy versions to implement an IR process for transmitting
information between a user device and BS. E.g., ’486, Abstract; 4:53-5:13;
Stewart, Abstract, 2:47-67; 3GPP-Summary, 8§81, 2.4; Hochwald, 177.

A POSITA would have been motivated to modify Stewart by 3GPP-
Summary’s teachings of a “transmitter buffer” to buffer Stewart’s interleaved
systematic bits and interleaved parity bits prior to selection for transmission as

taught in 3GPP-Summary. 3GPP-Summary, §2.4; Stewart, 5:29-8:30, Figs. 6-7;
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Hochwald, 1179. Based on 3GPP-Summary’s teachings that the “transmitter
buffer” is placed after the interleavers, and that bits are selected from the
transmitter buffer based on the redundancy versions, a POSITA would have
modified Stewart to include a “transmitter buffer” at the output of Stewart’s
interleavers, and before Stewart’s redundancy version selector. 3GPP-Summary,
82.4. Doing so supports concurrent loading of bits into an interleaver while bits
are transmitted from a buffer. Ex. 1042, 7:43-46, 13:33-39, Figs. 4, 7; Hochwald,
1179. Doing so also applies the teachings of known methods to yield predictable
results. Buffers are well-known components used in communication systems to
support retransmission of incorrectly received signals in an ARQ process. See
88VIII, 1LA.1(a); Stewart, 4:14-34, 46-48; Ex. 1025; Ex. 1026; Ex. 1040, [0034]-
[0037], [0045] (“HARQ retransmission buffer”), Ex. 1041, 4:1-7, 4:32-58, 11:48-
57, 15:30-34, Ex. 1027, {[0034]; Hochwald, §179. Buffers improve successful
delivery of information in an ARQ process by storing the signals for
retransmission. ld. Stewart teaches using interleavers to store bits, and using
buffers to store bits that are combined with interleaved bits. See §1.A.1(a);
Stewart, 4:29-34, 5:38-40. 3GPP-Summary teaches using a “transmitter buffer”
where interleaved systematic and parity bits are “stored” prior to transmission.

3GPP-Summary, 82.4. 3GPP-Summary’s “ring buffer” supports a wrapping
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around process in which bits continue to be accessed from the beginning of a

buffer after reaching the end of the buffer. 3GPP-Summary, §2.4. The wrapping

around functionality provides additional coded bits for transmission in positions

that would otherwise be unused, and additionally facilitates lower coding rates.
Stewart, 5:33-37; Hochwald, 179.

In light of the above teachings, a POSITA would have had a reasonable
expectation of success in modifying Stewart with 3GPP-Summary’s teachings by
using a “transmitter buffer” to store interleaved systematic and parity bits from
Stewart’s System and Parity Block Interleavers, because a transmitter buffer was
well known for “storing” bits to facilitate retransmission in an ARQ process. EX.
1040, [0034]-[0037], [0045]; Ex. 1041, 4:1-7, 4:32-58, 11:48-57, 15:30-34; EXx.
1027, 1[0034]; Hochwald, §180. In the modified Stewart system, bits are selected
from the “transmitter” buffer” for transmission. 3GPP-Summary’s “ring buffer”
with wrap around functionality in particular further supports additional coding
rates that would be used in wireless communications. Stewart, 5:33-37;
Hochwald, 1180. Modifying Stewart with 3GPP-Summary’s teachings would
have been a straightforward application of those teachings in a manner that
advantageously improves the reliability of the system by buffering the bits prior to

transmission. Hochwald, §180.
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2. “at least one redundancy version of the set selects first and
second parity bits over systematic bits” ([3.e]/[1.e]/[5.e])

3GPP-Summary teaches further detail of “at least one redundancy version
of the set selects first and second parity bits over systematic bits” as required by
([3.€])/[1.e])/[5.e]) and thus renders obvious claims 1-6. Hochwald, 1181. 3GPP-
Summary teaches at least one redundancy version of the set selects first and
second parity bits over systematic bits (e.g., “different initial positions” “defined
in the buffer, giving” “eight [] redundancy versions,” where “systematic bits are
stored, followed by [] parity bits” and “wrap around is used at the end of the
buffer”). 3GPP-Summary, §2.4; Hochwald, §181.

3GPP-Summary teaches “eight [] redundancy versions” associated with
“[e]ight different initial positions” “defined in the [transmitter] buffer,” to select a
starting point from which to read bits from the transmission buffer. 3GPP-
Summary, 82.4; Hochwald, §182. 3GPP-Summary teaches that “at transmission,
bits are sequentially transmitted from the buffer, starting at the selected initial
position” and that “(wrap around is used at the end of the buffer).” Id. Depending
on the “starting point” of the transmitter buffer from which bits are read for
transmission, 3GPP-Summary teaches either reading interleaved parity bits (e.g.,
from the parity bits section) followed by wrapping around to interleaved systematic

bits (e.g., selecting parity bits over systematic bits), or reading interleaved
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systematic bits followed by interleaved parity bits (e.g., selecting systematic bits
over parity bits). 1d.; Hochwald, 182.

3GPP-Summary and Stewart are analogous prior art and in the same field
as the ’486 for the reasons discussed in §1X.B.1. Hochwald, 1183.

A POSITA would have been motivated to modify Stewart with the
teachings of 3GPP-Summary’s redundancy versions and “starting points” because
3GPP-Summary’s implementations of redundancy versions is an alternative to the
implementations of redundancy versions in Stewart with associated benefits
discussed herein. 3GPP-Summary, 82.4, Figs. 4-5; Stewart, 5:29-40, 5:57-7:24,
Fig. 6; Hochwald, 1184. Because 3GPP-Summary’s implementation of
redundancy versions are an alternative to Stewart’s implementations with different
advantages for an ARQ process, a POSITA would have been motivated to modify
Stewart with 3GPP-Summary’s teachings of different starting points to obtain
additional granularity in the starting rows of interleavers, whereby the “starting
point” for reading of bits is varied between Stewart’s “systematic bits,” “first
parity bits” and “second parity bits,” whether accessed from Stewart’s Block
Interleavers, or from a “transmitter buffer,” as taught by 3GPP-Summary.

Hochwald, 1184.
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As discussed below with respect to Motorola (see 8§IX.D), different
redundancy versions support incremental redundancy procedures to adapt to
varying reliability of channel conditions.  Hochwald, 185.  Moreover,
implementing a redundancy version that starts from redundancy bits and wraps
back to systematic bits provides benefits such as “allowing coding rates less than
1/3,” and providing a “redundancy version sequence” that “adjusts naturally to
support” various coding schemes. Motorola, §§2.1, 2.2; Hochwald, 185.

In view of the benefits of various alternative redundancy versions, a
POSITA would have been motivated to modify Stewart to use a redundancy
version taught by 3GPP-Summary, in which an initial position is set in the parity
bits portion of stored systematic bits and parity bits, and bits are read from parity
bits followed by systematic bits, in combination with Stewart’s redundancy
version 0 in which systematic bits are read from the systematic block interleaver
followed by parity bits from parity block interleavers. Stewart, 5:29-8:30, Fig. 6;
3GPP-Summary, 82.4; Hochwald, §186. In this modified system of Stewart, at
least one redundancy version of the set selects systematic bits over first and second
parity bits (e.g., Stewart’s RV0) and at least one redundancy version of the set
selects first and second parity bits over systematic bits (e.g., redundancy version

taught by 3GPP-Summary) for the reasons discussed above. Id.
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In light of the above teachings, a POSITA would have had a reasonable
expectation of success in modifying Stewart with 3GPP-Summary’s teachings to
use redundancy versions associated with different starting points across Stewart’s
systematic bits and parity bits. Hochwald, 7187. A POSITA would have
recognized that the use of different redundancy versions results in various
advantages, including granularity of redundancy version, that will implement a
system for retransmission of bits from a user device to a base station. Hochwald,
187. Stewart discloses that its system uses multiple redundancy versions,
including those in which reading of coded bits from a first interleaver wraps
around to the first row of a second interleaver after all coded bits have been read
out from the first interleaver. Stewart, 5:33-40. Modifying Stewart with 3GPP-
Summary’s teachings would have been a straightforward application of those
teachings in a manner that advantageously improves the performance of the system
by using different redundancy versions that are selected to address a variety of
different channel conditions and required retransmission of information. Stewart,

1:57-64, 2:47-51; Ex. 1043, Abstract; Hochwald, {187.
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C. Ground 3: Stewart in View of TS25.212
1. “buffer[ing]” ([3.d]/[1.d]/[5.d])
TS25.212 teaches further details of “[buffering.../buffer configured to

buffer/circuitry...configured to buffer] the interleaved systematic bits, the
interleaved first parity bit stream and the interleaved second parity bit stream™ as
required by ([3.d]/[1.d]/[5.d]), and thus renders obvious claims 1-6. Hochwald,
1188.

Specifically, TS25.212 teaches buffering the interleaved systematic bits,
the interleaved first parity bit stream and the interleaved second parity bit
stream (e.g., a “virtual IR buffer” stores systematic bits, first parity bits and
second parity bits). TS25.212, Fig. 17, 84.5.4. Hochwald, 1189.

TS25.212 teaches that a process is followed by an
interleaving process and a rate matching process, which is admitted prior art in
the *486. Hochwald, §190. Other references also disclose this ordering, showing
that it was known to a POSITA to implement interleaving before a rate matching
process. US6671851 teaches that “interleaving of data should be performed after
coding, but before rate matching of the data stream.” Ex. 1044. TS25.222 also
teaches that such order of steps applies in the downlink and uplink. TS25.222, Fig.

1; Hochwald, §190.
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TS25.212 teaches using a “virtual IR buffer” to store bits prior to a
“second rate matching” process that “prioritise[s] systematic bits” over “non
systematic bits” (e.g., parity bits) when an “RV” (redundancy version) parameter

=07, and that “prioritise[s]” “non systematic bits” (e.g., parity bits) over

“systematic bits” when an “RV” parameter “s=1.”" TS25.212, 58-59 (884.5.4,
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4.5.4.3), Fig. 17; Hochwald, §191. The arrangement of the virtual IR buffer and
second rate matching are annotated below in a comparison of TS25.212 Fig. 17

and the 486 Fig. 17, showing the same disclosure. Hochwald, 1191.
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TS25.212 and Stewart are analogous prior art and in the same field as the
’486, including improvements to coding schemes for wireless communications,
and reasonably pertinent to the alleged problems identified in the 486 of using
redundancy versions to implement an incremental redundancy process for
transmitting information between a user device and base station. E.g., ’486,
Abstract; 4:53-5:13; Stewart, Abstract, 2:47-67, 9:60-10:3; TS25.212, Fig. 17, 58-
59 (884.5.4, 4.5.4.3); Hochwald, 1192.

A POSITA at least would have been motivated to modify Stewart with
TS25.212’s teachings of a “virtual IR buffer” for the same reasons discussed above
with respect to the combination of Stewart and 3GPP-Summary. Hochwald,
193. Moreover, Stewart cites to a prior version of TS 25.212 v3.5.0 for

discussions of channel coding, rate matching, and incremental redundancy and
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discussions regarding structures of interleavers. Stewart, 3:4-63, 4:34-5:5. Prior to
the earliest priority date of the ’486 patent, 12/16/2002, a POSITA would have
looked to the then published version of the technical specification, which was
TS25.212,% which taught using a “virtual IR buffer” prior to rate matching

99 ¢¢

operations that select a redundancy version and then “prioritise[S]” “systematic

bits” or “non systematic bits” (e.g., parity bits) for transmission based on the
redundancy version. TS25.212, Fig. 17, 58-59 (884.5.4, 4.5.4.3); Hochwald, 1193.
The inventors of Stewart also had access to and evaluated Fig. 17 from an earlier
version of TS25.212 with similar disclosure. Compare Ex. 1037, Fig. 1 with
TS25.212, Fig. 17. Moreover, 3GPP-Summary teaches using a buffer positioned
after interleavers to store interleaved bits, and then selecting bits from the buffer
based on redundancy versions. 3GPP-Summary, §2.4. As the ’486 concedes, it
was known to perform rate matching steps (e.g., shown in TS25.212 Fig. 10) after
interleaving, and thus the buffering of TS25.212 would have been performed after
Stewart’s interleaving. 486, Fig. 2. Additionally, as noted during the prosecution

of ’486 counterpart EP1573923A4, the aforementioned and other portions of

25 By referencing the 12/16/2002 priority date, Petitioner does not concede that any

Challenged Claim is entitled to such priority date.
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TS25.212 discussing the virtual IR buffer was copied into the ’486 patent

specification without attribution. Compare TS25.212 Fig. 17, 884.5.4, 4.5.4.1-3

with 486, Fig. 10, 16:17-26, 52-17:10, 18:15-19:13; see Ex. 1010, 14-16;
Hochwald, §193.

In light of the above teachings, a POSITA would have had a reasonable
expectation of success in modifying Stewart with TS25.212’s teachings by using a
“virtual IR buffer” to store bits from Stewart’s System Block Interleaver and Parity
Block Interleavers, because a transmitter buffer was well known for “storing” bits
to facilitate retransmission in an ARQ process. Ex. 1040, [0034]-[0037], [0045],
Ex. 1041, 4:1-7, 4:32-58, 11:48-57, 15:30-34; Ex. 1027, 1[0034; Hochwald, §194.
In the modified system, bits would be loaded from the interleavers into the virtual
IR buffer to prepare for transmission, and bits would be selected from the virtual
IR buffer for transmission, based on a redundancy version parameter. Modifying
Stewart with TS25.212°s teachings would have been a straightforward application
of those teachings in a manner that advantageously improves the reliability of the
system by buffering the bits prior to transmission. Hochwald, 1194.

2. “redundancy version[s]” ([3.e]/[1.e]/[5.€])

TS25.212 provides further details of “at least one redundancy version of the

set selects first and second parity bits over systematic bits” and “at least one

77



U.S. Patent No. 9,065,486

Petition for Inter Partes Review - IPR2023-01272

redundancy version of the set selects systematic bits over first and second parity

bits” as required by ([3.e], [1.e], [5.e]) for Grounds 1-3, and thus renders obvious
claims 1-6. Hochwald, §195.

Specifically, TS25.212 teaches selecting, by the apparatus, bits for
transmission based on a plurality of redundancy versions; wherein at least one
redundancy version of the set selects systematic bits over first and second
parity bits and at least one redundancy version of the set selects first and
second parity bits over systematic bits (e.g., “RV parameter” “distinguish[es]
between transmissions that prioritize systematic bits (s=1) and non-systematic bits
(5=0)"). Hochwald, 1196.

TS25.212 discloses selectively prioritizing systematic bits or parity bits
based on an RV parameter s, and *486 copied this same disclosure to support its
selecting of systematic bits and parity bits based on redundancy versions. See
8VIII; TS25.212, 84.5.4.3, Fig. 17; Hochwald, 197.

A POSITA would have been motivated to modify Stewart with TS25.212°s
teachings of selective prioritization of systematic or parity bits based on a
redundancy version for several reasons. See §1X.C.1 (analogous art). Hochwald,
1198. First, Stewart cites TS25.212 for discussions of rate matching. See §IX.C.1

(motivation to combine). Hochwald, §199.
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Second, modifying Stewart with these teachings is nothing more than
applying known methods to yield predictable results. Hochwald, 200. TS25.212
teaches a way to select systematic bits or parity bits for transmission, by dropping
or “puncturing” systematic bits or priority bits that are not intended for
transmission. TS25.212, 84.5.4.3, Fig. 17; Hochwald, 1200. Stewart likewise
teaches puncturing bits to achieve target code rates while maintaining reliable
communications. Stewart, 5:47-56. A POSITA would have been motivated to
modify Stewart with TS25.212°s teachings of prioritization of systematic bits and
parity bits, which provides a way of selecting code rates that complements
Stewart’s approach, for example by dropping systematic bits or parity bits to
achieve a target code rate. Hochwald, 1200.
In light of the above teachings, a POSITA would have had a reasonable
expectation of success in modifying Stewart’s rate selection process with
TS25.212°s teachings of selective prioritization. Hochwald, §201.

D. Grounds 4-6: Grounds 1-3 in further view of Motorola

Motorola teaches further details of “at least one redundancy version of the
set selects first and second parity bits over systematic bits” and “at least one

redundancy version of the set selects systematic bits over first and second parity
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bits” as required by ([3.e], [1.e], [5.e]) for Grounds 1-3, and thus renders obvious
claims 1-6. Hochwald, {202-203.

Motorola discloses the redundancy version limitations where they require
selecting systematic bits before parity bits are selected, and vice-versa. Motorola,
82.2, Figs. 4-5; Hochwald, 11203-204.

Motorola teaches that “to support different redundancy versions, any row
may be assigned as a starting point” from which to read out bits from a
“Systematic block interleaver” or “Parity block interleaver.” Motorola, §§2.1-
2.2; Hochwald, §205. Motorola teaches, in the annotated Figure 5 below,
redundancy versions boxed in brown in which the is in one of the
Parity Block Interleavers (e.g., “RV5,” “RV6,” “RV7”) and the redundancy
version first selects first and second parity bits followed by systematic bits, and
redundancy versions boxed in in which the starting row is in the
Systematic Block Interleaver (e.g., “RV0,” “RV1,” “RV2”) and the redundancy
version first selects systematic bits followed by first and second parity bits.

Motorola, Figure 5; Hochwald, §205.
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Motorola additionally teaches a “Redundancy version wrap around” in the
annotated excerpt of Figure 4(4) below, where “reading [] continues from the
first row of the other interleaver” after all bits are read from a first interleaver

starting from the starting row. Id., 882.1, 2.2; Hochwald, 1206.
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Motorola thus teaches a redundancy version that selects the claimed “first
and second parity bits” (from a of Motorola’s Parity Block
Interleaver) “over systematic bits” (continuing into Motorola’s System Block
Interleaver). Motorola, 882.1-2.2, Figs. 4, 5; Hochwald, 1207. Motorola likewise
teaches the reverse: a redundancy version that selects the claimed “systematic bits”
(from a of Motorola’s Systematic Block Interleaver) “over first and
second parity bits” (continuing into Motorola’s Parity Block Interleaver). Id.;

Hochwald, §208.
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Motorola additionally discloses the redundancy version limitations where
they require selecting more parity bits than systematic bits for transmission and
vice-versa. Hochwald, §209. For example, Motorola discloses at least one
redundancy version that selects parity bits over systematic bits (e.g., “RVs”
signaled with a 1/4 code rate) and at least one redundancy version that selects
systematic bits over parity bits (e.g., “RV,” signaled with a 3/5 code rate), per the
aforementioned requirement. Motorola, §82.2, Figs. 4-5; Hochwald, §209.
As another example, Motorola discloses “RV,” transmits more systematic
bits than parity bits “in a rate 3/5 code [such that] all systematic bits and first 10
rows of parity interleave [are] transmitted.” Motorola, 6; Hochwald, ¢210.
Assuming for that (1) a same number of bits (5000) is selected for transmission
with each redundancy version; (2) a number of columns of the systematic block
interleaver is 100/row and each column/row position holds a bit; (3) a number of
columns of the parity block interleaver is 200/row and each column/row position
holds a bit; and (4) no dummy bits are added: for RV, and 30 systematic
interleaver rows, 3,000 systematic bits (30 rows x 100 columns) are transmitted
followed by 2,000 parity bits (10 rows x 200 columns). Motorola, 7; Fig. 5;

Hochwald, 11210-211.
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As another example, “RVg” transmits more parity bits than systematic bits
when applying the same assumptions, and starting from the parity block
interleaver: 3,000 parity bits (15 rows x 200 columns) followed by 2,000
systematic bits (20 rows x 100 columns). Motorola, 7; Fig. 5; Hochwald, {1212-
213.

Motorola, like Stewart, 3GPP-Summary, and TS25.212, is analogous
prior art and in the same field as the ’486, including improvements to coding
schemes for wireless communications, and reasonably pertinent to the alleged
problems identified in the 486 of using redundancy versions to implement an
incremental redundancy process for transmitting information between a user device
and BS. E.g., 486, Abstract; 4:53-5:13; Stewart, Abstract, 2:47-67; Motorola,
8§81, 2.2; Hochwald, 1214.

A POSITA would have been motivated to modify Stewart alone, or in view
of 3GPP-Summary and/or TS25.212, by Motorola’s redundancy versions
teachings. Hochwald, §215. Stewart’s redundancy versions vary starting rows in
increments of Y4 of the total. Stewart, Fig. 6. Motorola’s redundancy versions
vary starting rows in different increments (e.g., 1/3 total, 10/30 rows, 20/30 rows,
etc.). Motorola, Fig. 5. A POSITA would have been motivated to modify Stewart

alone, or with 3GPP-Summary and/or TS25.212 to use Motorola’s redundancy
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versions to obtain additional granularity in starting row increments (e.g., from 1/3

to 2/3 of maximum rows (in addition to Stewart’s 1/4 to 3/4 increments)) between

Stewart’s Systematic Block Interleaver, First Parity Bit Interleaver, and Second

Parity Bit Interleaver, that wraps around from a first interleaver to a second
interleaver. Hochwald, 1215.

Different redundancy versions support IR and HARQ procedures. Stewart,
1:57-64, 2:47-51; Ex. 1043, Abstract. Depending on the channel conditions and
whether a base station correctly recovered a prior transmission, the base station
benefits from a retransmission of a varying combination and ordering of systematic
bits and parity bits. Stewart, 2:47-49, 2:59-64, 3:25-40, 7:44-62, 8:15-18; EX.
1043, 1830, 1833. For example, a retransmission consists of a combination of
systematic bits, followed by parity bits, in cases where a prior transmission of
systematic bits was distorted. Hochwald, 1216. As another example, in some
instances a “revers[ed]” ordering of parity bits followed by systematic bits
Improves performance. Motorola, 881.0, 2.0-2.2; Stewart, 8:15-30, Fig. 7.
Hochwald, 1216.

Moreover, different numbers of redundancy versions are included in a set,
depending on the number of signaling bits to be used to indicate a specific

redundancy version—a set of 2 requires 1 bit signaling, a set of 4 requires 2 bit
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signaling, and a set of 8 requires 3 bit signaling. 3GPP-Summary, 83.2.
Hochwald, 1217.

In view of the benefits of various alternative redundancy versions, a
POSITA would have been motivated to modify Stewart, 3GPP-Summary and/or
TS25.212 by Motorola’s teachings of redundancy versions. Hochwald, 1218. For
example, a POSITA would have been motivated to modify Stewart’s set that
includes a redundancy version that first transmits systematic bits followed by
parity bits (e.g., “RVy”) to include Motorola’s redundancy versions that set a
starting row in a parity block interleaver (e.g., “RVs,” “RVs,” “RV7”) where parity
bits are transmitted followed by systematic bits. Motorola, 82.2, Figs. 4-5;
Stewart, 6:57-61, Hochwald, 1218.

Additionally, a POSITA would have been motivated to modify Stewart,
3GPP-Summary and/or TS25.212 by Motorola’s teachings in light of the
similarity of the teachings and commonality of the authors and inventors.
Motorola and Stewart share many of the same teachings relating to an
incremental redundancy process that selects of systematic bits and parity bits.
Motorola, 881.0, 2.0-2.2, Figs. 1, 4-6; Stewart, 3:47-4:29, 5:29-8:36, Figs. 2, 3, 6,
7; Compare Motorola, Fig. 2 with Stewart, Fig. 4; Hochwald, 1219. 3GPP-

Summary cites to and summarizes Motorola. 3GPP-Summary, 82.4, citation [4].
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Moreover, Motorola’s authors as reflected by its metadata are the same as
Stewart’s inventors. (Ex. 1045); Hochwald, §219.

In light of the above teachings, a POSITA would have had a reasonable
expectation of success in modifying Stewart alone, or view of 3GPP-Summary
and/or TS25.212 with Motorola’s teachings to include the combinations of
redundancy versions from Stewart, 3GPP-Summary, TS25.212 and/or Motorola
in Stewart’s system. Hochwald, §220. As discussed above in §1X.B, a POSITA
would have recognized that the use of different redundancy versions with different
starting rows from which to select bits for transmission provides additional
granularity and control. Hochwald, §220.

If PO argues that Motorola’s teachings are limited to a downlink, a POSITA
would have been motivated to modify Motorola’s teachings to an uplink for the
same reasons discussed above in 8VIII for Stewart, 3GPP-Summary and
TS25.212. See Kinjo, 6:55-64; Hochwald, §173.

X.  SECONDARY CONSIDERATIONS

There is no evidence in the ’486’s prosecution history or elsewhere
supporting any secondary considerations arguments, or evidence of nexus to any
challenged Claim. See generally *486 FH. Indeed, as demonstrated by the prior art

referenced herein, any purported solutions to problems or unexpected results in the
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486 were already well known. Hochwald, §221. To the extent PO asserts the

existence of any secondary considerations in its responses, Petitioner reserves the
right to address any such evidence.

Xl. CONCLUSION

Substantial, new, and noncumulative technical teachings have been
presented for *486 Claims 1-6, which are obvious for the reasons set forth above.
Hochwald, 1222-226. There is a reasonable likelihood that Petitioner will prevail
as to the Claims. Inter partes review of claims 1-6 is accordingly requested.

Respectfully submitted,

Dated: Aug. 11, 2023 By:_/James L. Davis, Jr./
Name: James. L. Davis, Jr.
Counsel for Petitioner
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Pursuant to 842.24(d), the undersigned certifies that the foregoing Petition
for Inter Partes Review of U.S. Patent No. 9,065,486 contains, as measured by the
word-processing system used to prepare this paper, 13,505 words. This word count
does not include the items excluded by 842.24 as not counting towards the word
limit.
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