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Pursuant to the Court’s February 21, 2023, Docket Control Order (Dkt. No. 73), March
20, 2023 First Amended Docket Control Order (Dkt. No. 83) (the Docket Control Order and First
Amended Docket Control Order, collectively the “DCOs”), and Patent L.R. 3-3, Defendants LG
Electronics Inc., and LG Electronics U.S.A., Inc. (collectively, “LG” or “Defendants™) hereby
disclose their Invalidity Contentions with respect to the claims identified by Plaintiffs Pantech
Corporation and Pantech Wireless, LLC (“Pantech” or “Plaintiffs”) in its Patent Rule 3-1 and 3-2
Infringement Contentions (dated February 15, 2023) (“Infringement Contentions”). Defendants
contend that each of the claims asserted by Plaintiffs is invalid under at least 35 U.S.C. §§ 101,
102, 103, and/or 112.

I. GENERAL STATEMENT AND RESERVATION OF RIGHTS
A. General Reservation of Rights

These Invalidity Contentions, along with the information and documents that LG
produces herewith, are subject to further revision. LG reserves the right to amend these
contentions based on new positions or contentions identified by Pantech, further discovery in this
matter, or Court rulings (or any other related reason) such as described herein, including
invalidity arguments that are not required to be disclosed under Patent L.R. 3-3.

B. Asserted Claims and Priority Dates

In Pantech’s Infringement Contentions, Pantech asserts that LG infringes the following
patents (“Asserted Patents”), claims (“Asserted Claims”), and priority dates in its Infringement

Contentions (“Asserted Priority Dates™):
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Asserted Patents | Asserted Claim(s)! | Earliest Asserted Priority Dates?
(“,g’zljgféflt,,) 17-19, 22-25, 28 July 5, 2010
(“,2’555;;%;,,) 2,3 February 10, 20103
(“,1204361)9;%:;,,) 1,2,8,11,12,18 November 5, 2003
(“,2’0391 f’ft(e)it”) 1-10 September 28, 2007
(“’2’8066 f),:tiflt”) 3,4 December 16, 2002
(“,;’3298 f’féit”) 1,2 April 14,2004
(“,2’3517 f’ftzrllt”) 1-4,8,and 9 August 11, 2005

Defendants do not agree that the Asserted Claims of the Asserted Patents are entitled to
the Asserted Priority Dates, as Pantech has failed to prove it is entitled to its Asserted Priority
Dates. For example, Pantech has not shown any basis for why it is entitled to the Asserted
Priority Dates as opposed to a later date, such as the filing date for each Asserted Patent. Unless
otherwise indicated, any reference to a “priority date” or “Asserted Priority Date” in these
Invalidity Contentions refers to the priority dates identified in Pantech’s Infringement
Contentions. Reference to a “priority date” or an “Asserted Priority Date” should not be

construed to mean that Defendants agree that any of the Asserted Patents are in fact entitled to

' LG’s invalidity contentions do not address any claims not currently asserted in Pantech’s
Infringement Contentions that is not a claim from which an Asserted Claim depends.

2 By listing the Asserted Priority Dates listed in Pantech’s Infringement Contentions, LG does
not concede that any of the Asserted Patents are entitled to the Asserted Priority Dates.

3 Pantech cannot be entitled to a January 28, 2010 priority date based on the filing date of KR10-
2010-0008683. According to the face of the *545, KR10-2011-0008683 was filed on January 28,
2011.
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such priority date, or that Pantech has provided proper notice as to its contentions for a priority
date.* To the extent Pantech alleges that any prior art relied on in these Invalidity Contentions
does not actually qualify as prior art to an Asserted Patent, Defendants reserve the right to rebut
those allegations (e.g., by demonstrating an earlier critical date for the challenged prior art and/or
a later priority date for a particular Asserted Patent and/or Asserted Claim).> Likewise, to the
extent Pantech successfully establishes an invention date before any of the prior-art references
relied on by Defendants, then those references serve as evidence of secondary considerations of
obviousness, particularly, contemporaneous invention by others.

C. Claim Construction

Claim construction proceedings for this action have not yet occurred. Accordingly, LG
reserves the right to modify, amend, or supplement its Invalidity Contentions following claim
construction rulings from this Court, or to the extent permitted by this Court. LG also reserves
the right to modify, amend or supplement its invalidity contentions upon Pantech’s modification
of its asserted claim constructions, including as adopted by Pantech in its Infringement
Contentions.

LG’s Invalidity Contentions are based in part on LG’s present understanding of Pantech’s
Infringement Contentions. The Infringement Contentions are deficient in multiple respects and
do not provide Defendants with sufficient information to understand the specific accused features
and components and the alleged factual and evidentiary bases for Pantech’s infringement

allegations. Among other things, the Infringement Contentions lack the specificity required by

4 Defendants reserve the right to rely on additional documents and evidence, including without
limitation the documents cited in Pantech’s Infringement Contentions, in the event that Pantech
fails to establish that any Asserted Claim of any Asserted Patent is entitled to its Asserted
Priority Date.

> Defendants reserve the right to rely on additional documents and evidence to rebut any efforts
by Pantech to allege any reference was not publicly available or otherwise available as prior art.
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P.R. 3-1, fail to properly identify accused instrumentalities, and fail to explain adequately
Pantech’s infringement theories for numerous limitations. Pantech has prejudiced Defendants’
ability to understand, for purposes of preparing these Invalidity Contentions, what Pantech
alleges to be the scope of the Asserted Claims. If Pantech modifies any assertion or contention
in its Infringement Contentions, or presents any new assertion or contention relevant to these
Invalidity Contentions to the extent allowed by the Local Patent Rules or the Court, Defendants
reserve the right to supplement or otherwise amend these initial Invalidity Contentions.
Additionally, in some instances, Pantech’s Infringement Contentions contradict the
understanding of the claim terms by a person of ordinary skill in the art (“POSITA”), and are
vague and conclusory concerning how the claim limitations supposedly read on the accused
products or activities. In addition, Pantech fails (i) to specify where each limitation of the
Asserted Claims is found in each accused instrumentality and (ii) to identify corresponding
structure in the patent and accused instrumentalities for terms that it alleges may be treated as
means-plus-function terms. As a result, LG is currently unable to fully discern Pantech’s
position regarding the construction of the patent claim limitations or terms. To the extent that
Pantech supplements its Infringement Contentions, LG reserves the right to modify, amend,
and/or supplement its Invalidity Contentions.

In preparing these contentions, LG contends that each of the Asserted Claims is invalid
both under any reasonable construction of the term, the term’s plain and ordinary meaning,
and/or under Pantech’s apparent construction of the term, and unless otherwise explicitly
indicated, should not be interpreted as agreeing to any purported construction of any claim
element. By including prior art that is anticipatory or renders obvious claims based on the

construction apparently applied by Pantech to its claims, LG’s Invalidity Contentions are not—
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and should not be interpreted as—adoptions or admissions as to the accuracy of that scope or
construction.

Nothing in LG’s Invalidity Contentions should be deemed an admission regarding the
scope of any claims or the proper construction of those claims or any terms contained therein.
Nor should anything contained herein be understood or deemed to be an express or implied
admission or contention with respect to the proper construction of any terms in any asserted
claim, or with respect to the alleged infringement of that claim.

Unless otherwise stated herein, LG takes no position on any matter of claim construction
in these Invalidity Contentions. LG reserves the right to propose any claim construction it
considers appropriate and to contest any claim construction it considers inappropriate. LG also
reserves the right to argue that certain claim terms, phrases, and elements are indefinite, lack
written description, are not enabled, are not patentable, are not novel or are otherwise invalid
under 35 U.S.C. § 101 or § 112.

LG reserves the right to further supplement or modify the positions and information in
these Invalidity Contentions, including without limitation, the prior art and grounds of invalidity
set forth herein, after the Asserted Claims have been construed, in accordance with the Court’s
Orders.

D. Doctrine of Equivalents

Pantech has alleged that several of the limitations of the Asserted Claims are infringed
under the doctrine of equivalents. Additionally, Pantech asserts that to the extent any limitation
is not literally present, “such limitation is present under the doctrine of equivalents in each of the
Accused Instrumentalities.” See, e.g., Infringement Contentions at 27-28. Initially, this alleged
doctrine of equivalents theory is improper because any doctrine of equivalents theory “must be

laid out in detail in a party’s infringement contentions”; conclusory allegations are insufficient.
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Sycamore IP Holdings LLC v. AT&T Corp., No. 16-cv-588, 2017 WL 4517953, at *3 (E.D. Tex.
Oct. 10, 2017) (collecting cases). Regardless, for each element that Pantech alleges is met under
the doctrine of equivalents, each of the prior art references in Sections II.B-E discloses or at least
renders obvious, individually or when combined with other references, the Asserted Claims for
the reasons that Pantech alleges the claims are satisfied under the doctrine of equivalents and as
set forth in Exhibits A0-G14. Brown v. 3M, 265 F.3d 1349, 1352 (Fed. Cir. 2001) (“That which
infringes if later anticipates if earlier.”).

E. Ongoing Discovery and Disclosures

Discovery in this case and LG’s investigations are continuing. LG expressly reserves the
right to amend or modify these disclosures based on additional information obtained through
continued formal discovery or other means pursuant to Fed. R. Civ. P. 26(e). Discovery is
ongoing and LG has not yet completed its search for and analysis of relevant prior art and other
information, some of which is in the possession of third parties, and some of which was
unavailable to, or not yet known by, LG. For example, Pantech failed to timely produce relevant
invalidity contentions and pleadings presenting invalidity theories challenging the validity of the
Asserted Patents, and patents related thereto, when it was required to do so according to the
Court’s DCOs and Discovery Order (Dkt. 75) on February 21, 2023. LG reserves the right to
supplement, amend, or alter the positions taken and information disclosed in these Invalidity
Contentions. To the extent that Pantech’s production of such documents relating to the
patentability of the Asserted Claims remains incomplete, LG further reserves the right to
supplement, amend, or alter the positions taken and information disclosed in these Invalidity
Contentions.

LG further reserves the right to revise, amend, or supplement the information provided

herein, including by identifying, charting, and relying on additional information, references,
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systems, and devices, should LG’s further search and analysis yield such additional information,
references, systems, or devices, consistent with the Court’s Docket Control Order and the
Federal Rules of Civil Procedure. In addition, LG reserves the right to supplement, amend, or
alter the positions taken and information disclosed in these Invalidity Contentions, including
without limitation, the prior art and grounds of invalidity set forth herein under 35 U.S.C. §§
101, 102, 103 or 112, to take into account information or defenses that may come to light as a
result of LG’s discovery efforts; additional information obtained as to the priority date(s) of the
asserted claim; testimony or documents produced by a party or non-party; and positions that
Pantech may take concerning infringement or invalidity issues. For example, LG may seek
further discovery from third parties believed to have knowledge, documentation, or
corroborating evidence concerning items of prior art, including prior art listed in the Exhibits
hereto. Such third parties may include, without limitation, the authors, inventors, assignees,
owners, or developers of the references and technologies listed in these disclosures. In
particular, LG reserves the right to assert invalidity under 35 U.S.C § 102(c), (d), (f), or (g) to the
extent that discovery or further investigation yields information forming the basis for such
grounds for invalidity.

LG further reserves the right to rely upon prior art cited in the file histories of the
Asserted Patents and related U.S. and foreign patent applications, including post-issuance
proceedings, as invalidating references or to show the state of the art. LG further intends to rely
on inventor admissions, and admissions by Pantech and others providing testimony on behalf of
Pantech (e.g., experts), concerning the scope of the prior art relevant to the Asserted Patents
found in, inter alia: the patent prosecution history for the Asserted Patents and any related

patents or patent applications, including post-issuance proceedings; any deposition testimony of
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the named inventors on the Asserted Patents; and the papers filed and any evidence submitted by
Pantech in connection with this litigation, prior litigations, and other proceedings involving the
Asserted Patents. LG hereby incorporates by reference the relevant testimony of any fact
witnesses who are deposed, provide declarations, or otherwise testify in this lawsuit. LG also
hereby incorporates by reference the reports and testimony of LG’s expert witnesses regarding
invalidity of the Asserted Patents.

F. Invalidity and/or Unenforceability and/or Ineligibility Based on Non-
Required Disclosure(s)

Defendants reserve the right to prove the invalidity, unenforceability and/or ineligibility
of one or more of the Asserted Claims on bases other than those required to be disclosed in these
disclosures pursuant to P.R. 3-3.

G. No Patentable Weight

Defendants reserve the right to argue that various portions of the Asserted Claims, such
as an intended use or result, non-functional descriptive material, and certain preamble language,
are entitled to no patentable weight. Mapping of an element of an Asserted Claim to a prior art
reference is not a representation that any such element is limiting and/or entitled to patentable
weight.

II. INVALIDITY CONTENTIONS UNDER §§ 102, 103

A. Prior Art Patents and Printed Publications

Each of the Asserted Claims is anticipated and/or rendered obvious by prior art. Pursuant
to the Court’s Docket Control Order, LG identifies the prior art references that anticipate or
render obvious an Asserted Claim below and in Sections II.B-E and Exhibits A0-G14, which are

hereby incorporated by reference as if fully set forth herein.
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In addition, upon information and belief, Pantech has in its possession, custody, and/or
control invalidity contentions and pleadings from previous defendants challenging the Asserted
Patents, as well as patents related thereto. LG identifies and hereby incorporates by reference as
if set forth fully herein the prior art references and invalidity contentions as described in any
other lawsuits or proceedings concerning the Asserted Patents and/or patents related to the
Asserted Patents, including but not limited to:

e Pantech Corporation v. GNJ Manufacturing, Inc., No. 21-cv-62474 (S.D. Fla.);

e Pantech Corporation v. BLU Products, Inc., No. 1:21-cv-20327 (S.D. Fla.);

e Pantech Corporation v. BLU Products, Inc., No. 1:21-cv-22663 (S.D. Fla.);

e Pantech Corporation v. ASUSTeK Computer Inc., No. 5:21-cv-00105 (E.D. Tex.);

e Pantech Corporation v. OnePlus Technology (Shenzhen) Co., Ltd., No. 5:22-cv-
00069 (E.D. Tex.).

Less than one week before these invalidity contentions were due, on April 7, 2023,
Pantech produced invalidity contentions from Coolpad and OnePlus. LG has not had an
opportunity to meaningfully analyze these contentions in detail and reserves the right to
supplement its contentions following additional review of those contentions. LG incorporates by
reference as if set forth fully herein these contentions from Coolpad and OnePlus. To the extent
those contentions identify any prior art references not otherwise identified in these contentions, a
POSITA would have been motivated to combine those references with the references identified
in Sections II.B-E for the reasons set forth below in, e.g., Section II.C, and for the reasons set
forth in the Coolpad and OnePlus contentions. Pantech has not produced any other contentions
or pleadings in any other matter relating to invalidity despite having access to these materials.

Accordingly, LG reserves the right to supplement its Invalidity Contentions based on any
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invalidity arguments set forth in contentions that were either previously unproduced and/or
untimely produced by Pantech, once Pantech produces the contentions. In incorporating these
contentions by reference, LG intends for all contentions addressing claims and claim limitations
in unasserted patents to apply to those similar claims and limitations that appear in the Asserted
Claims (including claims from which the Asserted Claims depend) of the Asserted Patents.

B. Applicant Admitted Prior Art and Knowledge of a POSITA

Each of the references identified in Sections II.B-E may be used in combination with
admissions in the specification regarding the prior art to render obvious the Asserted Claims.
More particularly, public admissions by Pantech and/or the named inventors, as well as
admissions about the prior art in the specifications of the Asserted Patents and the corresponding
prosecution histories, are binding, and can be used when determining whether a claim is obvious.
Pharmastem Therapeutics, Inc. v. Viacell, Inc., 491 F.3d 1342, 1362 (Fed. Cir. 2007)
(“Admissions in the specification regarding the prior art are binding on the patentee for purposes
of a later inquiry into obviousness.”); Constant v. Advanced Micro—Devices, Inc., 848 F.2d 1560,
1570 (Fed.Cir.1988) (“A statement in the patent that something is in the prior art is binding on
the applicant and patentee for determinations of anticipation and obviousness.”).

For example, the specifications identify numerous features of the claims that were known
and in-use prior to the alleged invention of the Asserted Patents. Collectively, these admissions
are referred herein, and in the supporting exhibits, as “Admitted Prior Art” or “APA.”

1. Wireless Network APA

Wireless networks, including communications between a user equipment (UE) and
evolved Node B (eNB), were known and considered prior art to the Asserted Patents. E.g.:

e ’545 patent, 1:29-39 (“Discussion of Background [{] Synchronization between a user
equipment (UE) and an evolved Node B (eNB) is an important issue in a wireless
communication system since transmission/reception of information between the UE and
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the eNB may not be performed without synchronization. [§] Current wireless
communication needs to satisfy a user demand through use of a plurality of CCs, unlike a
conventional wireless communication system that supports a single component carrier
(CC) or a single service band.”).

e 247 patent, 3:3-4 (“FIG. 1 shows a conventional wireless communication system”).

e 247 patent, Fig. 1:

@ /\\(120!&
5 T )
' 1o Y . Y 105
| | . /
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CONTROLLER g AR
(ANC) N
105

;_____TL/_ 1208
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1

1 :

1

““““ FIG. 1

PRIOR ART
2. 3GPP APA
3GPP standardized protocol features were known and considered prior art to the Asserted
Patents. E.g.

e 247 patent, 1:45-57 (“Many schemes have been proposed to improve coverage,
throughput, and transmission latency for EU transmissions in third generation partnership
project (3GPP). One of the developments is to move the functions for scheduling and
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assigning uplink (UL) physical channel resources from a radio network controller (RNC)
to a Node-B. A Node-B can make more efficient decisions and manage UL radio
resources on a short-term basis better than the RNC, even if the RNC retains overall
control over Node-Bs. A similar approach has already been adopted in downlink for high
speed data packet access (HSDPA) in both universal mobile telecommunication system
(UMTYS) frequency division duplex (FDD) and time division duplex (TDD) modes.”).

’247 patent, 1:58-62 (“It has also been recognized that performance is greatly enhanced
with the use of medium access control (MAC) level automatic repeat request (ARQ) and
hybrid ARQ (H-ARQ). Application of these techniques during soft handover provides
additional significant benefits.”).

’247 patent, 1:63-2:3 (“FIG. 1 shows a conventional wireless multi-cell communication
system 100 including a wireless transmit/receive unit (WTRU) 105, a Node-B 110, an
RNC 115, and at least two cells 120A, 120B. Each of the cells 120A, 120B, is served by
the Node-B 110. Node-B 110 is controlled by the RNC 115. When a change in the cell
offering the best radio conditions is determined between cells 120A and 120B, a
handover process is initiated.”).

’247 patent, 2:4-11 (““An ‘intra-Node-B handover’ occurs when a WTRU changes from
one cell to another cell controlled by the same Node-B, as shown in FIG. 1. An ‘inter-
Node-B handover’ occurs when a WTRU changes from one cell to another cell controlled
by a different Node-B. In the latter case, the Node-B that controls the cell before the
handover is called a source Node-B, and the Node-B that controls the cell after the
handover is called a target Node-B.”)

’247 patent, 2:11-22 (“During soft handover, a WTRU establishes a plurality of
connections with a plurality of Node-Bs in an active set. In this situation, a problem may
arise for scheduling and H-ARQ operation. A WTRU may receive conflicting EU
transmission scheduling from more than one Node-B. It is also difficult for the WTRU to
receive, decode and process H-ARQ positive and negative acknowledgements (ACKs/
NACKSs) generated by a plurality of Node-Bs. The soft buffer of an H-ARQ process in
Node-Bs may be corrupted during soft handover.”)

’247 patent, 2:23-29 (“One method to support H-ARQ across multiple Node-Bs, when
the WTRU is in soft handover, is to place the ACK/ NACK generation function in the
RNC, which derives a single ACK/NACK based on the results from the multiple Node-
Bs. However, this approach presents a significant delay to the ACK/NACK process,
which is highly undesirable for performance reasons.”)

’247 patent, 2:30-48 (“When a WTRU undergoes an inter-Node-B hard handover, there is
a possibility that a source Node-B, which is a Node-B before hard handover is completed,
may not successfully receive EU transmissions for data packets that have been NACKed
prior to hard handover activation time. Other WTRUs competing for UL resources may
not be provided with enough physical resources in the source cell. If data blocks that have
been NACKed prior to the handover are retransmitted to the source Node-B before the
handover activation timer expires, those data blocks can be combined with the previous
data blocks for H-ARQ decoding. In this way, the decoding takes the advantage of
previous, although failed, transmissions of those data blocks in the source cell. If data
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blocks that have been NACKed prior to the handover are not retransmitted to the source
Node-B before the handover activation timer is expired, they have to be transmitted again
in the target cell as new data blocks. In this case, the previous transmissions of those data
blocks in the source cell are not utilized.”).

’809 Patent, 1:30-41 (“Background - In wireless communications systems, access to
radio resources is controlled by a radio network. When a wireless transmit receive unit
(WTRU) has data to transmit to the network, the WTRU requires access to the radio
resources before transmitting its data payload. In a Third Generation Partnership Project
(3GPP) network, the WTRU may transmit on the uplink using a contentious channel
known as a random access channel (RACH). Because access to the RACH is contentious,
a collision might occur when multiple WTRUs are accessing the resources
simultaneously.”)

’809 Patent, 2:1-12, Fig. 1 (“FIG. 1 is a diagram of an enhanced RACH (E-RACH)
access. The E-RACH procedure may include, a RACH preamble phase and an E-RACH
message phase. During the initial RACH preamble phase, a WTRU transmits a RACH
preamble, it continues transmitting the preamble while ramping up the power of the
transmission until it receives an initial resource assignment. The WTRU may also
perform collision detection and resolution, if other WTRUs are attempting to access the
RACH during this time. Once the WTRU has received permission to access the RACH,
the WTRU may transmit data until the resources are released or the WTRU transitions to
another state.”)

DETECT & GRANTS &
SOLVE COLLISION FEEDBACK

E—RACH MESSAGE

RACH PREAMBLE
PHASE

FIG. 1 (rrior ArD

’809 Patent, 2:13-15 (“As mentioned above, it was proposed to use the E-DCH in a
CELL FACH state to increase the data rate of the shared channel.”)

’486 Patent, 1:35-46 (“Wireless communication systems are well known in the art.
Generally, such systems comprise communication stations that transmit and receive
wireless communication signals between each other. Typically, base stations are provided
which are capable of conducting wireless concurrent communications with a plurality of
subscriber stations. In Code Division Multiple Access (CDMA) systems specified by the
Third Generation Partnership Project (3GPP), base stations are called Node Bs,
subscriber stations are called User Equipments (UE) and the wireless interface between
the Node Bs and UEs is known as the Uu interface. FIG. 1 illustrates a typical 3GPP
CDMA system.”)

IPR2023-01267
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’486 Patent, 1:59-2:6 (“FIG. 2 illustrates the processing of TrCHs in TTD mode into a
Coded Composite TrCH (CCTrCH) and then into one or more physical channel data
streams in accordance with 3GPP TS 25.222 v3.8.0. The steps after coding, include radio
frame equalization, a first interleaving, radio frame segmentation and rate matching. The
radio frame segmentation divides the data over the number of frames in the specified
TTI. The rate matching function operates by means of bit repetition or puncturing and
defines the number of bits for each processed TrCH which are thereafter multiplexed to
form a CCTrCH data stream.”)

’486 Patent, 2:7-9 (“The processing of the CCTrCH data stream includes bit scrambling,
physical channel segmentation, a second interleaving and mapping onto one or more
physical channels.”)

’486 Patent, 3:10-17 (“Typically, high-rate Turbo codes are created by puncturing (i.e.,
eliminating) parity bits of a lower-rate code until the desired code rate is attained.
Particular codes created by puncturing exhibit poorer than expected performance due to
certain punctured bit patterns. Because the recursive encoding blocks in a Turbo encoder
have an infinite impulse response, information about each systematic bit is distributed
across many of the parity bits.”)

3. Mobile Device Multitasking APA

The ability to multitask on mobile devices and perform multiple processes concurrently

was known and considered prior art to the Asserted Patents. E.g.:

’631 Patent, 1:29-41 (“Discussion of the Background - With the recent advance of
mobile communication technology, various kinds of mobile terminals such as hand-held
phones and personal digital assistants (PDAs) are commercially available. The mobile
terminals have a wireless communication function, a camera function, a multimedia play
function, an Internet connection function, and the like. Also, as the performance of
microprocessors built in the mobile terminals is improved, a plurality of work processes
can be performed concurrently. For example, an MP3 music file can be played during a
phone call, or a short message service (SMS) message can be sent while an MP3 music
file is played.”)

’631 patent, 1:52-67 (“FIG. 2 is a flowchart illustrating a conventional method for
selecting a second work process during a first work process in a multitasking mobile
terminal that concurrently performs a plurality of work processes. In step S10, while a
first work process is performed, a user command for a second work process is inputted.
In step S12, a menu window for selecting a new work process is displayed on a display of
the mobile terminal in response to the user command. In step S14, the user selects a
desired new work process through the displayed menu window. In steps S16 and S17,
when the user wants to change the selected process into another new process, the selected
work process is terminated. In step S18, a user command for selecting the another new
work process is inputted. In step S19, the another new work process is selected through
the displayed menu window in response to the user command.”)

IPR2023-01267
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’631 patent, Fig. 2:

FIG. 2
(PRIOR ART)
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-————S517
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THROUGH MENU WINDOW

(@)

’631 patent, 2:1-28 (“FIG. 3 is a flowchart chart illustrating a conventional method for
controlling a predetermined function of a second work process during a first work
process in a multitasking mobile terminal that concurrently performs a plurality of work
processes. In step S20, assuming that the first work process is an MP3 play process and
the second work process is an SMS message creation process, a first command of user for
the SMS message creation process is inputted while an MP3 music file is played. In step
S21, a screen for the SMS message creation process is displayed in response to the first
command of user, and the SMS message creation process is performed while the MP3
music file is played. In step S23, it is determined whether or not a second command of
user for controlling a function of the MP3 play process is inputted while an SMS message
is created. In steps S25 and S27, when the second command of user is inputted, the SMS
message that is being created is stored in the memory and the SMS message creation
process is terminated. In step S29, after the termination of SMS message creation
process, the function of the MP3 play process is controlled. When the SMS message
creation process is terminated, a screen for the MP3 play process is again displayed, and
a third command of user for controlling the function of the MP3 play process is inputted.
A control signal corresponding to the third command of user is generated and the
function of the MP3 play process is controlled.”)

————519
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E.g.:

’631 patent, Fig. 3:

FIG. 3
(PRIOR ART)
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4. Mobile Device Hardware APA

Mobile device hardware was known and considered prior art to the Asserted Patents.

’631 patent, 1:42-51 (“FIG. 1 is a functional block diagram of a conventional
multitasking mobile terminal that concurrently performs a plurality of work processes. A
mobile chipset 1 controls an overall operation of the mobile terminal according to user
commands. The mobile chipset 1 transmits a control signal through a data bus 3 to a
camera module 5, an MP3 module 7, and an Internet module 9 according to the user
commands. Work processes of the camera module 5, the MP3 module 7, and the Internet
module 9 are concurrently performed according to the control signal.”)

16
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e 631 patent, Fig. 1:

FIG. 1
(PRIOR ART)

1

USER COMMAND W

3
/
‘ DATA BUS
CAMERA MP3 INTERNET
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5 7 9

5. Messaging Services APA

Communication of different message types over wireless networks, including SMS text
messages and MMS multimedia messages was known and considered prior art to the Asserted
Patents. E.g.:

e 839 Patent, 1:32-35 (“A conventional wireless communication terminal provides
messaging services in different user interfaces according to the kind of messages e.g., a
text message and a multimedia message.”)

e 839 Patent, 1:36-38 (“Therefore, in the conventional method, a user should use a
different interface according to the message kind to transmit and receive the text message
or the multimedia message.”)

e 839 Patent, 1:39-44 (“Also, although the user does not need to know each technology
used for each message type, the conventional wireless terminal provides different terms
for each of messaging menus. Therefore, there is a problem that the user should use the
various messaging services frequently in the conventional method.”)

e 839 Patent, 1:45-50 (“The conventional wireless communication terminal manages
incoming/outgoing messages in an in-box and an out-box based on a concept that the
message is a kind of a letter. The conventional messaging service provides late response
in a communication, compared to an Internet instant messenger.”)

IPR2023-01267
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C. LG’s Invalidity Claim Charts Demonstrating Invalidity of the Asserted
Claims

Exhibits A0-G14 include claim charts showing how a reference or combination of
references identified in Sections II.B-E discloses or renders obvious each and every Asserted
Claim of each of the Asserted Patents.® To the extent any element of an Asserted Claim is
deemed not to be exactly disclosed by an item of prior art, then any purported differences are
such that the claimed subject matter as a whole would have been obvious to one skilled in the art
at the time of the alleged invention, in view of the state of the art and knowledge of those skilled
in the art.

In addition, LG identifies and hereby incorporates by reference as if set forth fully herein
the prior art references, arguments and evidence set forth in any inter partes reviews, covered
business method reviews or ex parte reexaminations of the Asserted Patents. LG also
incorporates by reference, as if set forth fully herein, all prior art cited during the prosecution of
the Asserted Patents. Numerous prior art references, including those identified by LG herein,
reflect common knowledge and the state, scope and content of the prior art before the priority
dates of the Asserted Patents. See Graham v. John Deere Co., 383 U.S. 1, 35-36 (1966).

Furthermore, to the extent any limitation of an Asserted Claim is deemed not to be
exactly disclosed by an item of prior art, then the claim is rendered obvious by combination of
the teachings of one prior art item with one or more of the teachings of other items of prior art
identified in these disclosures. For example, LG reserves the right to rely on any claim chart in
Exhibits A0-G14 standing alone, in combination with the teachings of reference(s) in any other

claim chart, in combination with the teachings of any of the references listed in Sections II.B-E,

® Exhibits A0-G14 address the preambles of each claim to the extent they are found to be
limiting, but LG’s identification of such disclosure is not an admission that any such preamble is
limiting.
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in combination with Applicant’s Admitted Prior Art, and/or in view of the knowledge of a person
of ordinary skill in the art. In addition, LG reserves the right to rely on any reference listed in
Sections II.B-E alone, in combination with the teachings of reference(s) in any claim chart in
Exhibits A0-G14, in combination with the teachings of any of the other references listed in
Sections II.B-E, in combination with Applicant’s Admitted Prior Art, and/or in view of the
knowledge of a person of ordinary skill in the art. As it would be unduly burdensome to create
detailed claim charts for all of the invalidating combinations, the combinations identified in
Exhibits A0-G14 and in Section II.C below are illustrative and not exhaustive. Though these
claim charts provide illustrative citations to where each element may be found in the teachings of
the prior art references or in their combination, the cited references may contain other disclosures
of each claim element as well, and LG reserves the right to argue any claim elements of the
Asserted Claims are disclosed in non-cited portions of these references. For at least the reasons
described above and below in the examples provided as well as in the claim charts appended
hereto, it would have been obvious to one of ordinary skill in the art to combine the teachings of
any of a number of prior art references, including any combinations identified in Exhibits A0-
G14 or in Section II.C below, to meet the limitations of the asserted claims. As such, LG’s
inclusion of exemplary combinations, in view of the factors and motivations identified in the
following section, should not be understood as limiting LG’s contentions to only those
specifically identified combinations.

The U.S. Supreme Court decision in KSR Int’l Co. v. Teleflex Inc., et al., 550 U.S. 398,
414-15 (2007) (“KSR”) held that a claimed invention can be obvious even if there is no explicit,
written teaching, suggestion, or motivation for combining the teachings of the prior art to

produce that invention. Accordingly, LG believes that no showing of an express motivation to
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combine the teachings of the prior art is required to combine the teachings of the references
disclosed in Exhibits 1 and A0-G14, as each combination would have no unexpected results, and
at most would simply represent a known alternative to one of ordinary skill in the art. See KSR
Int’l Co., 550 U.S. at 414-15 (rejecting the Federal Circuit’s “rigid” application of the teaching,
suggestion, or motivation to combine test, and instead espousing an “expansive and flexible”
approach). The Supreme Court in KSR held that a person of ordinary skill in the art is “a person
of ordinary creativity, not an automaton” and “in many cases a person of ordinary skill in the art
will be able to fit the teachings of multiple patents together like pieces of a puzzle.” Id. at 420-
21. “In determining whether the subject matter of a patent claim is obvious, neither the
particular motivation nor the avowed purpose of the patentee controls. What matters is the
objective reach of the claim.” Id. at 419. “Under the correct analysis, any need or problem
known in the field of endeavor at the time of invention and addressed by the patent can provide a
reason for combining the elements in the manner claimed.” Id. at 420. In particular, the
Supreme Court emphasized the principle that “[t]he combination of familiar elements according
to known methods is likely to be obvious when it does no more than yield predictable results.”
Id. at 416. A key inquiry is whether the “improvement is more than the predictable use of prior
art elements according to their established functions.” Id. at 417. Similarly, “if a technique has
been used to improve one device, and a person of ordinary skill in the art would recognize that it
would improve similar devices in the same way, using the technique is obvious unless its actual
application is beyond his or her skill.” KSR, 550 U.S. at 417.

The rationale to combine or modify prior art references is significantly stronger when the
references seek to solve the same problem, come from the same field, and correspond well. In In

re Inland Steel Co., 265 F.3d 1354 (Fed. Cir. 2001), the Federal Circuit allowed two references
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to be combined as invalidating art when “[the prior art] focus[es] on the same problem that the . .
. patent addresses. . . . Moreover, both [prior art references] come from the same field. . . .
Finally, the solutions to the identified problems found in the two references correspond well.”
Id. at 1362.

Although LG contends that no specific showing of motivation to combine is necessary
for the references cited in the attached exhibits, LG hereby identifies specific exemplary
motivations and reasons to combine the teachings of the cited art. One or more combinations of
the teachings of the prior art references identified herein would have been obvious because these
teachings of the references would have been combined using: known methods to yield
predictable results; known techniques in the same way; a simple substitution of one known,
equivalent element for another to obtain predictable results; or a teaching, suggestion, or
motivation in the prior art generally. In addition, it would have been obvious to try combining
the teachings of the prior art references identified herein because there were only a finite number
of predictable solutions or because known work in one field of endeavor prompted variations
based on predictable design incentives or market forces either in the same field or a different
one. In addition, the combination of the teachings of the prior art references identified herein
would have been obvious because the combinations represent known potential options with a
reasonable expectation of success.

Additional evidence that there would have been a motivation to combine the teachings of
the prior art references identified in the attached exhibits includes the interrelated teachings of
multiple prior art references; the effects of demands known to the design community or present
in the marketplace; the existence of a known problem for which there was an obvious solution

encompassed by the Asserted Claims; the existence of a known need or problem in the field of

IPR2023-01267
21 Pantech Wireless, LLC Ex. 2018
Page 25 of 162



the endeavor at the time of the invention(s); and the background knowledge that would have
been possessed by a person of ordinary skill in the art. Thus, a skilled artisan seeking to solve
this problem would look to these cited references in combination.

Accordingly, the motivation to combine the teachings of the prior art references disclosed
herein is found in the references themselves and: (1) the nature of the problem being solved; (2)
the express, implied and inherent teachings of the prior art; (3) the knowledge of persons of
ordinary skill in the art; (4) the fact that the prior art is generally directed towards relevant
methods and systems; or (5) the predictable results obtained in combining the different elements
of the prior art.

Furthermore, a person of ordinary skill at the time of the alleged invention had reason to
combine or modify the teachings of one or more of the references listed and charted in Exhibits
A0-G14 in light of the knowledge of a person of ordinary skill in the art at the time of the
invention and information in the prior art cited herein. The reasons or motivation to combine the
teachings of the prior art would include, for example, the fact that the prior art for the asserted
claims is in the art of communication systems, and devices and systems for implementing the
same, and one of ordinary skill in the art implementing such a device or system in accordance
with the asserted claims would be motivated to investigate the various related existing devices,
systems, publications or patents identified in these contentions to address the particular needs.
Indeed, the claimed subject matter required nothing more than combining prior art elements
according to known methods to yield predictable results. One of ordinary skill in the art would
have been motivated to combine the prior art, in that it required only simple substitutions of one
known element for another to obtain predictable results. Moreover, these references cross-

reference and discuss one another, illustrating the close technical relationship among them.
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To the extent any piece of prior art refers to or discusses other pieces of prior art, either
expressly or inherently, it would have been obvious to combine the teachings of those pieces of
prior art for that reason. In addition, design incentives and other market forces would have
prompted those combinations and modifications. Furthermore, prior art references may arise
from common assignees or multiple companies operating within the relevant subject matter. The
motivation to combine references includes the common objectives and subject matter of the
identified references. Accordingly, the teachings of the individual prior art references, combined
with the industry knowledge of a person of ordinary skill in the art at the time of the alleged
invention of the Asserted Patents, would render obvious the asserted claims.

Additionally, several of the references cited in these contentions are, e.g., publications
from legal standards organizations such as, e.g., 3GPP. Each of these references is a printed
publication, because it was disseminated and otherwise made available to the public, and persons
interested and ordinarily skilled in the subject matter or art exercising reasonable diligence
would have been able to locate it.

The prior art references relied upon with respect to each of the Asserted Patents is summarized in
the tables in the sections further below and is identified in each of Exhibits A0-G14.
1. Identification of Each Item of Prior Art that Anticipates Each
Asserted Claim of the ’924 Patent and Each Reference and

Combination of References that Renders Obvious the Asserted Claims
of the 924 Patent

The following is an identification of prior art references that, either alone, or in
combination with the teachings or knowledge of a person of ordinary skill in the art, the
Admitted Prior Art, and/or the additional prior art references discussed below or in Exhibits AO-
A7, would have rendered obvious claims 17-19, 22-25, and 28 of the 924 Patent, including as

indicated in the associated claim charts.
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Prior Art Patents

Issued Patent/Patent Country of Origin Date of Issue/Publication

Publication Number

CN101272364A CN 04.01.2009

(“Zhou-364")

CN101399640A CN 04.01.2009

(“Zhou-640")

CN101594208A CN 12.02.2009

(“Peng-208™)

EP2159950A1 EP 03.03.2010

(“Noh-9507)

KR20080015352A (“Ihm-352”) KR 02.19.2008

KR20090083834A KR 08.04.2009

(“Ko-834")

KR20100032806A KR 03.26.2010

(“Lee-806")

WO2008058112A2 WO 05.15.2008

(“Malladi-112")

US20080186212A1 (Clerckx- usS

212) 08.07.2008

US20090080549A1 (Khan-549) usS 03.26.2009

US20100046461A1 US

(Wennstrom-461) 02.25.2010

US20100074353A1 (Zhou-353) (SN 03.25.2010

US20110216846A1 (“Lee- usS

846”); U.S. Provisional

Application No. 61/357,534

(“Lee-846-Provisional-534") 09.08.2011

US20110249713A1 usS

(Hammarwall-713) 10.13.2011

US20110274188A1 (“Sayana”); US

U.S. Provisional Application No.

61/331,818

("Sayana Provisional") 11.10.2011

US20130064129A1 (Koivisto- us 03.14.2013
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Prior Art Patents

Issued Patent/Patent Country of Origin Date of Issue/Publication

Publication Number

129)

US8160125B2 UsS

(Clerckx-125) 04.17.2012

US8165075 (“Han-075) uUS 04.24.2012

US8189714B2 US

(Tong-714) 05.29.2012

US8457245 US

(“Ko-245") 06.04.2013

US8639198 (“Liu-198”); US

U.S. Provisional Application No.

61/360,376

("Liu-198-Provisional ") 01.28.2014

US8724543B2 (Jongren-543) US 05.13.2014

US8891651B2 US

(Lee-651) 11.18.2014

US8989285 (“Khan-285") US 03.24.2015

US9020550B2 (Eriksson-550) UsS 04.28.2015

US9178639 (“Lee-639”) US 11.03.2015

WO2008098225A2 WO 08.14.2008

(Kim-225)

WO2008133582A2 WO 11.06.2008

(“Joengren-582")

WO02009023863A1 WO 02.19.2009

(“Sarkar-863)

W02009025619A2 WO 02.26.2009

(“Goeransson-619”)

WO2010050689A2 WO 05.06.2010

(“Lee-6897)

WO02010071369A2 (“Lee-369) WO 06.24.2010
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Prior Art Publications

Author

Title

Date of
Publication

Publisher

IEEE

IEEE Standard for
Local and
metropolitan area
networks - Part 16:
Air Interface for
Fixed Broadband
Wireless Access
Systems (“802.16-
2004™)

2004

IEEE

IEEE

IEEE Standard for
Local and
metropolitan area
networks - Part 16:
Air Interface for
Broadband

Wireless Access
Systems (“802.16-
2009”)

2009

IEEE

IEEE

IEEE Standard for
Local and
metropolitan area
networks - Part 16:
Air Interface for
Fixed and Mobile
Broadband Wireless
Access Systems,
Amendment 2:
Physical and Medium
Access Control
Layers for Combined
Fixed and Mobile
Operation in Licensed
Bands and
Corrigendum 1
(“802.16e-20057)

2006

IEEE

David J. Love et al.

Grassmannian
Beamforming for
Multiple-Input
Multiple-
OutputWireless

2003

IEEE
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Prior Art Publications

Author Title Date of Publisher
Publication
Systems
Quentin H. Spencer et | An Introduction to 2004 IEEE
al. the Multi-User
MIMO Downlink
Vasanthan Raghavan et | Near-Optimal 2006 IEEE
al. Codebook
Constructions for
Limited Feedback
Beamforming in
Correlated MIMO
Channels with Few
Antennas
Ericsson et al. R1-101683, Way 2010 3GPP Organizational
Forward for Rel-10 Partners (ARIB,
Feedback Framework CWTS, ETSI, T1,
TTA, TTC)
Alcatel-Lucent et al. R1-102579, Way 2010 3GPP Organizational
forward on Rel. 10 Partners (ARIB,
feedback, RAN WG1 CWTS, ETSI, T1,
TTA, TTC)
Ericsson et al. R1-102630, 2010 3GPP Organizational
Refinements of Partners (ARIB,
Feedback and CWTS, ETSI, T1,
Codebook Design TTA, TTC)
Texas Instruments R1-102823, 8Tx 2010 3GPP Organizational
Codebook Design Partners (ARIB,
CWTS, ETSI, T1,
TTA, TTC)
Samsung R1-103026, Views on 2010 3GPP Organizational
the feedback Partners (ARIB,
framework for Rel. CWTS, ETSI, T1,
10 TTA, TTC)
Ericsson et al. R1-103332, Way 2010 3GPP Organizational
Forward on UE Partners (ARIB,
Feedback CWTS, ETSI, T1,
TTA, TTC)
Ericsson et al. R1-103333, 2010 3GPP Organizational

Refinements of

Partners (ARIB,
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Prior Art Publications
Author Title Date of Publisher
Publication
Feedback and CWTS, ETSI, T1,
Codebook Design TTA, TTC)
Alcatel-Lucent et al. R1-103419, Way- 2010 3GPP Organizational
forward on CSI Partners (ARIB,
Feedback Design for CWTS, ETSI, T1,
Rel-10 DL MIMO TTA, TTC)
Texas Instruments R1-103701, 8Tx 2010 3GPP Organizational
Codebook Design Partners (ARIB,
CWTS, ETSI, T1,
TTA, TTC)
Nokia et al. R1-103805, Double 2010 3GPP Organizational
codebook Partners (ARIB,
performance CWTS, ETSI, T1,
evaluation TTA, TTC)
3GPP Universal Mobile 2010 3GPP Organizational
Telecommunications Partners (ARIB,
System (UMTS); CWTS, ETSI, T1,
Radio Resource TTA, TTC)
Control (RRC);
Protocol specification
(3GPP TS 25.331
version 9.1.0 Release
9
3GPP LTE; Evolved 2009 3GPP Organizational
Universal Terrestrial Partners (ARIB,
Radio Access (E- CWTS, ETSI, T1,
UTRA); Physical TTA, TTC)
layer procedures
(3GPP TS 36.213
version 8.8.0 Release
8)
3GPP LTE; Evolved 2010 3GPP Organizational
Universal Terrestrial Partners (ARIB,
Radio Access (E- CWTS, ETSI, T1,
UTRA); Radio TTA, TTC)
Resource Control
(RRC); Protocol
specification (3GPP
TS 36.331 version
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Prior Art Publications
Author Title Date of Publisher
Publication

8.8.0 Release 8)

3GPP LTE; Evolved 2010 3GPP Organizational
Universal Terrestrial Partners (ARIB,
Radio Access (E- CWTS, ETSI, T1,
UTRA); Medium TTA, TTC)
Access Control
(MAC) protocol
specification (3GPP
TS 36.321 version
8.8.0 Release 8)

3GPP LTE; Evolved 2009 3GPP Organizational
Universal Terrestrial Partners (ARIB,
Radio Access (E- CWTS, ETSI, T1,
UTRA) and Evolved TTA, TTC)
Universal Terrestrial
Radio Access
Network (E-
UTRAN); Overall
description; Stage 2
(3GPP TS 36.300
version 8.7.0 Release
8)

3GPP LTE; Evolved 2009 3GPP Organizational
Universal Terrestrial Partners (ARIB,
Radio Access (E- CWTS, ETSI, T1,
UTRA); Physical TTA, TTC)
layer — Measurements
(3GPP TS 36.214
version 8.7.0 Release
8)

3GPP LTE; Evolved 2010 3GPP Organizational
Universal Terrestrial Partners (ARIB,
Radio Access (E- CWTS, ETSI, T1,
UTRA); Radio TTA, TTC)
Resource Control
(RRC); Protocol
specification (3GPP
TS 36.331 version
9.1.0 Release 9)

3GPP LTE; Evolved 2009 3GPP Organizational
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Prior Art Publications

Author

Title

Date of
Publication

Publisher

Universal Terrestrial
Radio Access (E-
UTRA); Physical
channels and
modulation (3GPP TS
36.211 version 8.8.0
Release 8)

Partners (ARIB,
CWTS, ETSI, T1,
TTA, TTC)

LG contends that, as set forth below, these references disclose and at least render obvious

the Asserted Claims of the 924 Patent. LG further contends that claims that are anticipated by a

particular reference are also rendered obvious by that same reference alone, or in combination

with the teachings of other references.

Additional information about public accessibility and

prior art dates are set forth in Exhibits A0-G14. LG reserves the right to claim priority to an

earlier date.

Prior Art Anticipating, and/or Rendering Obvious Asserted Claims of the 924 Patent

Primary Reference

(Anticipation and Obviousness)

more of:

Alternatively, Obviousness in View of, E.g., one or

Ko-245

APA, Koivisto-129, Lee-651, Lee-689, Lee-846, Liu-198,
Sayana, Lee-806, Goransson-619, Jongren-543, Lee-639,
Khan-285, TS 36.213 v8.8.0, R1-101683, R1-102579, R1-
103332, R1-103419, 802.16¢-2005

Koivisto-129

APA, Ko-245, Lee-651, Lee-689, Lee-846, Liu-198,
Sayana, Lee-806, Goransson-619, Jongren-543, Lee-639,
Khan-285, TS 36.213 v8.8.0, R1-101683, R1-102579, R1-
103332, R1-103419, 802.16¢-2005

Lee-651

APA, Ko-245, Koivisto-129, Lee-689, Lee-846, Liu-198,
Sayana, Lee-806, Goransson-619, Jongren-543, Lee-639,
Khan-285, TS 36.213 v8.8.0, R1-101683, R1-102579, R1-
103332, R1-103419, 802.16¢-2005

Lee-689

APA, Ko-245, Koivisto-129, Lee-651, Lee-846, Liu-198,
Sayana, Lee-806, Goransson-619, Jongren-543, Lee-639,
Khan-285, TS 36.213 v8.8.0, R1-101683, R1-102579, R1-
103332, R1-103419, 802.16¢-2005

Lee-846

APA, Ko-245, Koivisto-129, Lee-651, Lee-689, Liu-198,
Sayana, Lee-806, Goransson-619, Jongren-543, Lee-639,
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Prior Art Anticipating, and/or Rendering Obvious Asserted Claims of the 924 Patent

Primary Reference Alternatively, Obviousness in View of, E.g., one or
(Anticipation and Obviousness) | more of:

Khan-285, TS 36.213 v8.8.0, R1-101683, R1-102579, R1-
103332, R1-103419, 802.16e-2005

Liu-198 APA, Ko-245, Koivisto-129, Lee-651, Lee-689, Lee-846,
Sayana, Lee-806, Goransson-619, Jongren-543, Lee-639,
Khan-285, TS 36.213 v8.8.0, R1-101683, R1-102579, R1-
103332, R1-103419, 802.16¢-2005

Sayana APA, Ko-245, Koivisto-129, Lee-651, Lee-689, Lee-846,

Liu-198, Lee-806, Goransson-619, Jongren-543, Lee-639,
Khan-285, TS 36.213 v8.8.0, R1-101683, R1-102579, R1-
103332, R1-103419, 802.16¢-2005

A person of ordinary skill in the art would have been motivated and had a reasonable
expectation of success to make these combinations because, for example, each would have been
merely: (a) a combination of prior art elements according to known methods to yield predictable
results; (b) a simple substitution of one known element for another to obtain predictable results;
(c) a use of a known technique to improve similar devices in the same way; (d) application of a
known technique to a known device ready for improvement to yield predictable results; (e)
obvious to try; and/or (f) known work in one field of endeavor prompting variations of it for use
in either the same field or a different one based on design incentives or other market forces since
the variations are predictable to one of ordinary skill in the art.

Additionally, a POSITA, at the time of the Claimed Priority Date, would have been
motivated to combine the teachings of these references, e.g., as set forth in Exhibits AO-A7. The
’924 Patent states that the “present invention relates to a wireless communication system, and
more particularly, to a wireless communication system that uses multiple input multiple output
(MIMO) in both a transmitting end and a receiving end..” E.g., ’924 Patent, 1:19-22. Similar to
the ’924 Patent, the cited references relate, directly or indirectly, to a wireless communication
system that uses multiple input multiple output (MIMO) via multiple antennas. See, e.g.,

Exhibits A0-A7; Ko-245 at 3:5-7 (“The present invention provides a method capable of reducing
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a transfer amount of control information while ensuring scheduling efficiency in a multiple
antenna system.”); Koivisto-129 at [0006] (“Both eight-transmit downlink multi-input/multi-
output (“MIMO”) and enhanced multi-user multi-input/multi-output (“MU-MIMO”) are now
agreed to be part of a Rel-10 work item on enhanced downlink MIMO transmission.”); Lee-651
at Abstract (“The device comprises a processor which is connected with the M antennas and
which is formed so as to generate data to be transmitted through the M antennas, on the basis of a
precoding matrix); Lee-689 at 1:10-13 (“Multi-Input Multi-Output (MIMO) technology
improves efficiency of data transmission and receipt using a multiple transmission antenna and a
multiple receipt antenna.”); Lee-846 at [0006] (“Generally, a MIMO system which performs
precoding in order to minimize complexity and control signaling overhead uses a codebook
based precoding scheme.”); Liu-198 at 4:4-6 (“FIG. 3 illustrates a 4x4 multiple-input, multiple-
output (MIMO) system according to an embodiment of the disclosure”); Sayana at [0003]
(“Precoding operations can be in the context of single-user multiple input multiple output (SU-
MIMO) or multi-user MIMO (MU-MIMO), where two or more users are served by a single base
station”); Lee-806; Goransson-619; Jongren-543; Lee-639; Khan-285; TS 36.213 v8.8.0; R1-
101683; R1-102579; R1-103332; R1-103419; 802.16e-2005. Accordingly, each of these
references relate to the same field of endeavor and/or address the same or a similar problem as
the inventors of the 924 Patent, and a POSITA would have been motivated—and would have
found it straightforward and obvious—to combine their teachings, with a reasonable expectation
of success, in a matter that meets each element of the Asserted Claims of the 924 Patent.

(a) Codebook Subset Restriction References

As set forth in Exhibits A0-A7, each of the Codebook Subset Restriction References
(e.g., Ko-245, Koivisto-129, Lee-651, Lee-689, Lee-846, Liu-198, Sayana; and Gdransson-619,

Jongren-543, Lee-639, Khan-285, R1-101683, R1-103332, R1-102579, R1-103419, TS 36.213
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v8.8.0, 802.16e-2005) anticipates and alternatively renders obvious the Asserted Claims of the
’924 Patent.

Alternatively, a POSITA would have been motivated—and would have found it
straightforward and obvious—to modify the teachings of each of the Codebook Subset
Restriction References with the teachings of any of the other Codebook Subset Restriction
References. Each of these references are directed to wireless MIMO systems that apply
precoding (e.g., based on one of several possible precoding matrices) to data to improve wireless
transmissions between MIMO devices. See, e.g., Ko-245 at Abstract (“A method of transmitting
precoding information in a multiple antenna system’), Koivisto-129 at [0030] (“The processor
520 in the communication element 510, which may be implemented with one or a plurality of
processing devices, performs functions associated with its operation including, without
limitation, precoding of antenna gain/phase parameters (precoder 521)”), Lee-651 at Abstract
(“The device comprises a processor which is connected with the M antennas and which is
formed so as to generate data to be transmitted through the M antennas, on the basis of a
precoding matrix”), Lee-689 at 4:2-5 (““As previously stated above, the related art has a problem
that signal receipt performance of a receiver is depreciated because of the interference of
precoding matrixes of neighbor cells.”), Lee-846 at [0003] (“The present invention relates to a
wireless communication system, and more particularly, to a method and apparatus for indicating
a precoding matrix for use in downlink data.”), Liu-198 at Abstract (“The feedback values
include a first precoder matrix indicator (PMI1) value and a second precoder matrix indicator
(PMI2) value.”), and Sayana at Abstract (“the base station obtaining a precoder from the first
representation and the second representation.””). Moreover, each of the references teaches how to

improve efficiency and reliability of a wireless system by restricting the set of precoding
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matrices that is used for communications between a base station and user equipment. For
example, the Codebook Subset Restriction References teach techniques for indicating which
entries of a codebook of precoding matrices (also referred to as “precoders™)’ are selectable by a
receiving device (e.g., a user device) to feedback to a transmitting device (e.g., a base station)
based on the wireless channel. See, e.g., Lee-689 at 15:16-19 (“The transmitter receives the
information of first precoding matrixes indexes or the information of second precoding matrixes
indexes from a receiver or a transmitter of neighbor cells.”). The use of Codebook Subset
Restriction also helps to reduce overhead in communications. See, e.g., Lee-689 at 7:4-6
(“Third, since base codebook subsets are generated previously and a transmitter transmits an
index of a base codebook subset to a receiver, overhead is reduced.”). As another example,
providing codebook subset restriction helps facilitate interoperability of devices that are both
operating with precoding matrices suitable for the wireless channel. A POSITA therefore would
have found the combination of the teachings of the Codebook Subset Restriction References to
be straightforward application of known techniques applied for their intended purpose in order to
address a known problem.

A POSITA would have expected success in modifying the Codebook Subset Restriction
References as described above. These combinations of prior art references would have involved
no more than the predictable use of prior art elements according to their established functions in

a known manner, as reflected by, e.g., the teachings cited in Exhibits A0-A7; see also Lee-846 at

7 Some references use the term “precoder” and “precoding matrix” to both refer to a precoding
matrix that is used by a precoder within a BS. For example, Khan-285 teaches that wireless
devices (e.g., a BS and UE) share “a set of precoding matrices (i.e., codewords),” and provides
examples of such precoding matrices (e.g., a “Fourier Matrix” or a “Householder” matrix), and
refers to such precoding matrices as “precoders.” Khan-285, 5:4-6:42, 6:43-54, 6:64-67, Table
1.
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[0003]-[0010]; Liu-198 at 1:26-2:61. A POSITA would thus have had a reasonable expectation
in success in combining the teachings of these references, yielding the Asserted Claims of the
’924 Patent.

(b) Bitmap Indication References

As set forth in Exhibits A0-A7, each of the Bitmap Indication References (e.g., Lee-651,
Lee-689, and Goransson-619, Jongren-543, Lee-639, Khan-285, TS 36.213 v8.8.0, 802.16e-
2005) anticipates and alternatively renders obvious the Asserted Claims of the 924 Patent.

Alternatively, a POSITA would have been motivated—and would have found it
straightforward and obvious—to modify the teachings of each of the Bitmap Indication
References with the teachings of any of the other Bitmap Indication References. Each of these
references are directed to using bitmaps to indicate precoding matrices available for selection by
wireless communication devices in a wireless MIMO system. See, e.g., Lee-651 at 19:49-20:3
(“a bitmap format may be used to indicate whether each matrix constituting the codebook can be
used”), Lee-689 at 18:5-15 (““A base codebook subset indication can be expressed by bitmap”),
Goransson-619 at [0030] (“codebook subset restrictions (CBSSRs) can be signaled to a UE 14
using a bitmap mask”), Jongren-543 at 7:62-8:11 (“configuration request may e.g. comprise a bit
map where each bit represents a certain information alternative and where a bit value of one
would mean include in subset and a bit value of zero would mean exclude in subset. 203”), Lee-
639 at 14:43-55 (“each precoding vector/matrix is configured to be turned on/off by using a 64-
bit bitmap”), Khan-285 at 2:33-44 (“A bitmap may be defined for each of the subset.”), TS
36.213 v8.8.0 at §7.2 (“A UE is restricted to report PMI and RI within a precoder codebook
subset specified by a bitmap parameter codebookSubsetRestriction), 802.16e-2005 at Table
298a, Table 298f, Table 298i (“Reduced precoding matrix codebook™). The use of bitmaps

provides granularity and flexibility in implementing codebook restriction methods in MIMO
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wireless networks. For example, the Bitmap Indication References teach techniques for
providing flexibility in deploying different combinations of precoding matrices. See, e.g., Khan-
285 at 9:1-5 (“Note that the bit map approach in this embodiment allows dynamically
constructing a subset by picking any precoders for the subset.””). For example, by using a bitmap
approach, a wireless communication system can exclude the use of precoding matrices which
may cause interference other wireless networks, and include precoding matrices that are suitable
for the conditions of a wireless channel between a base station and user equipment.

Additionally, a POSITA would have been motivated to further modify each of the Bitmap
Indication References with the teachings of any of the Codebook Subset Restriction References.
For example, each of the Codebook Subset Restriction References teaches how to communicate
a reduced set of precoding matrices from a transmitting device (e.g., a base station) to a receiving
device (e.g., a user equipment). The Bitmap Indication References provide a way to implement
Codebook Subset Restriction that provides flexibility to dynamically select a set of precoding
matrices to adapt to changing channel conditions. See, e.g., Khan-285 at 9:1-5 (“Note that the bit
map approach in this embodiment allows dynamically constructing a subset by picking any
precoders for the subset.”).

A POSITA would have expected success in modifying the Bitmap Indication References
as described above. These combinations of prior art references would have involved no more
than the predictable use of prior art elements according to their established functions in a known
manner, as reflected by, e.g., the teachings cited in Exhibits A0-A7; see also Lee-846 at [0003]-
[0010]; Liu-198 at 1:26-2:61. A POSITA would thus have had a reasonable expectation in
success in combining the teachings of these references, yielding the Asserted Claims of the 924

Patent.

IPR2023-01267
36 Pantech Wireless, LLC Ex. 2018
Page 40 of 162



(c) Dual Codebook References

As set forth in Exhibits A0-A7, each of the Dual Codebook References (e.g., Ko-245,
Koivisto-129, Lee-651, Lee-846, Liu-198, Sayana, and Lee-806, R1-101683, R1-103332, R1-
102579, and R1-103419) anticipates and alternatively renders obvious the Asserted Claims of the
’924 Patent.

Alternatively, a POSITA would have been motivated—and would have found it
straightforward and obvious—to modify the teachings of each of the Dual Codebook References
with the teachings of any of the other Dual Codebook References. Each of these references are
directed to systems that apply multiple types of precoding to data to address multiple types of
variation (e.g., short term, subband variations, and long term wideband variations) in wireless
communication channels between devices. See e.g., Ko-245 at [0031] (“The best band PMI is
called PMI #B. And another PMI for the entire band can be used. The PMI of the entire band is
called PMI #A.”), Koivisto-129 at [0071] (“as the matrix W1 exploits wideband/long-term
properties of the communication channel, reporting of the matrix W1 can be made with a lower
time periodicity, while the matrix W2 refinement can be sent with a higher time periodicity™),
Lee-651 at 14:9-36 (“QI,NtxR(k) denotes a 1st element matrix, Q2,NtxR(k) denotes a 2nd
element matrix, wl(k) denotes a 1st weighting matrix, and w2(k) denotes a 2nd weighting
matrix.”), Lee-846 at [0128] (“nc and mc may indicate the size of a W codebook containing W
matrices and the size of a P codebook containing P matrices, respectively”), Liu-198 at 2:11-26
(“A precoder for a subband is composed of two matrices ... The two codebook indices together
determine the precoder. One of the two matrices targets the wideband or long-term channel
properties. The other matrix targets the frequency-selective or short-term channel properties.”),
Sayana at [0085] (“enabling codebook subset restrictions at wideband and subband level”), and

Lee-806 at [0044] (“the base station receiving information on Q and V from the terminal may
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precode and transmit a downlink signal using a precoding matrix (P) generated from Q*V”), R1-
101683 at p.2 (“A precoder for a subband is composed of two matrices”), R1-102579 at p.2 (“A
precoder W for a subband is a function of two matrices W1 and W2”), R1-103332 at p.2 (“A
precoder W for a subband is obtained as a matrix multiplication of the two matrices”), and R1-
103419 (“W1 and W2”). When the precoding matrices from the various codebooks are
combined to form precoders used in the MIMO wireless communication systems, they form pairs
of precoding matrices.

Additionally, a POSITA would have been motivated to further modify each of the Dual
Codebook References with the teachings of any of the Codebook Subset Restriction References.
For example, each of the Codebook Subset Restriction References teaches how to reduce
overhead in feedback, for example by indicating a subset of precoding matrices that are available
for wireless communications between a base station and user equipment. The Codebook Subset
Restriction References provide methods for restriction precoding matrices used to generate the
precoders for wireless communications between the devices. The reduction in overhead leads to
improved performance in wireless communication systems, and moreso with devices having
multiple matrix components. See, e.g., Khan-285 at 9:1-5 (“Note that the bit map approach in
this embodiment allows dynamically constructing a subset by picking any precoders for the
subset.”).

Additionally, a POSITA would have been motivated to further modify each of the Dual
Codebook References with the teachings of any of the Codebook Subset Restriction References
and/or the Bitmap Indication References. For example, each of the Codebook Subset Restriction
References teaches how to reduce overhead in feedback of precoding matrices, and provides

flexibility for wireless communication systems to determine precoding matrices that reduce
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interference to other nearby wireless communication systems. See, e.g., Lee-689 at 15:16-19
(“The transmitter receives the information of first precoding matrixes indexes or the information
of second precoding matrixes indexes from a receiver or a transmitter of neighbor cells.”).

A POSITA therefore would have been motivated to apply these teachings, yielding a
system in which, e.g., two codebooks (e.g., a first codebook and a second codebook) are used by
a transmitting device to precode information transmitted to a receiving device, and codebook
subset restriction information is used to reduce overhead of feedback of indicated precoding
matrices for the first precoder and the second precoder, respectively, in order to advantageously
improve efficiency of wireless communications between devices such as a mobile phone and a
base station. Pairs of precoding matrices from codebooks are used to form precoders used in
wireless communications. The restriction of precoding matrices from a codebook precludes
certain pairs of precoding matrices from being formed with the restricted precoding matrices.

A POSITA would have expected success in modifying the Two Precoder References as
described above, and would have looked to each of these other references, with related and
complementary disclosures, for additional advantageous teachings when implementing the
precoding processes taught by the Two Precoder References. These combinations of prior art
references would have involved no more than the predictable use of prior art elements according
to their established functions in a known manner, as reflected by, e.g., the teachings cited in
Exhibits A0-A7; see also Lee-846 at [0003]-[0010]; Liu-198 at 1:26-2:61. A POSITA would
thus have had a reasonable expectation in success in combining the teachings of these references,
yielding the Asserted Claims of the 924 Patent.

(d) Uplink Feedback Information Interval References

As set forth in Exhibits A0-A7, each of the Uplink Feedback Information Interval

References (e.g., Ko-245, Koivisto-129, Lee-651, Lee-846, Liu-198, Sayana, and Lee-806, R1-

IPR2023-01267
39 Pantech Wireless, LLC Ex. 2018
Page 43 of 162



101683, R1-103332, R1-102579, and R1-103419 ) anticipates and alternatively renders obvious
the Asserted Claims of the ’924 Patent.

Alternatively, a POSITA would have been motivated—and would have found it
straightforward and obvious—to modify the teachings of each of the Uplink Feedback
Information Interval References with the teachings of any of the other Uplink Feedback
Information Interval References. Each of these references is directed to wireless MIMO systems
in which a transmitting device uses at least two of several precoding matrices from one or more
codebooks to precode information that is transmitted to a receiving device. See e.g., Ko-245 at
[0031] (“The best band PMI is called PMI #B. And another PMI for the entire band can be used.
The PMI of the entire band is called PMI #A.”), Koivisto-129 at [0071] (“as the matrix W1
exploits wideband/long-term properties of the communication channel, reporting of the matrix
W1 can be made with a lower time periodicity, while the matrix W2 refinement can be sent with
a higher time periodicity”), Lee-651 at 14:9-36 (“Q1,NtxR(k) denotes a 1st element matrix,
Q2,NtxR(k) denotes a 2nd element matrix, wl(k) denotes a 1st weighting matrix, and w2(k)
denotes a 2nd weighting matrix.”), Lee-846 at [0128] (“n. and m¢ may indicate the size of a W
codebook containing W matrices and the size of a P codebook containing P matrices,
respectively”), Liu-198 at 2:11-26 (““A precoder for a subband is composed of two matrices ...
The two codebook indices together determine the precoder. One of the two matrices targets the
wideband or long-term channel properties. The other matrix targets the frequency-selective or
short-term channel properties.”), Sayana at [0085] (“‘enabling codebook subset restrictions at
wideband and subband level”), and Lee-806 at [0044] (“the base station receiving information on
Q and V from the terminal may precode and transmit a downlink signal using a precoding matrix

(P) generated from Q*V”), R1-101683 at p.2 (“A precoder for a subband is composed of two
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matrices”), R1-102579 at p.2 (“A precoder W for a subband is a function of two matrices W1
and W2”), R1-103332 at p.2 (““A precoder W for a subband is obtained as a matrix multiplication
of the two matrices”), and R1-103419 (“W1 and W2”). The receiving device provides feedback
of precoding matrices indicated to the transmitting device for use in a subsequent transmission.
See e.g., Ko-245 at [0051] (“In the Best-M CQI assisted scheme, the average CQI and PMI #B of
the best band may be transmitted for the best band, and the average CQI and PMI #A of the
remaining bands may be transmitted for the unselected band.”), Koivisto-129 at [0069] (“The
user equipment transmits the index of the selected matrix W1 as well as the indices of the
selected matrices W2 to the base station (e.g., the double codebook format)”), Lee-651 at 19:13-
34 (“Each of the 1st CSI and the 2nd CSI may be transmitted periodically or non-periodically.”),
Lee-846 at [0134] (“assuming that W is a codebook for long-term/wideband precoding and P is a
codebook for short-term/subband precoding, i1 may be fed back for a wideband at a long-term
interval and 12 may be fed back for a subband at a short-term interval.”), Liu-198 at 2:49-55
(“two codebook indices in Release 10 may be sent in different subframes or in the same
subframe.”), Sayana at [0006] (“One of the components representing the correlated channel
characteristics can be fed back on a wideband basis and/or slowly in time, while the other
component is fed back on a subband basis and/or more frequently in time.”), and Lee-806 at
[0044] (“the base station receiving information on Q and V from the terminal may precode and
transmit a downlink signal using a precoding matrix (P) generated from Q*V”’), R1-101683 at
p.2 (“One of the two matrices targets wideband and/or long-term channel properties”), R1-
102579 at p.2 (“feedback corresponding to W1 and W2 can be sent in different or the same
subframe”), R1-103332 at p.2 (“A precoder W for a subband is obtained as a matrix

multiplication of the two matrices”), and R1-103419 (“Aperiodic PUSCH” and “Periodic
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PUCCH”). The feedback advantageously helps the transmitting device to adjust its precoding to
adapt to wireless channel conditions. Transmitting the feedback at different intervals further
advantageously provides flexibility in adjust how often feedback is provided, depending on how
quickly or slowly different aspects of the wireless communications channel changes. See e.g.,
Ko-245 at [0027] (“Feedback data may be transmitted periodically or at the request of a base
station.”), Koivisto-129 at [0071] (“as the matrix W1 exploits wideband/long-term properties of
the communication channel, reporting of the matrix W1 can be made with a lower time
periodicity, while the matrix W2 refinement can be sent with a higher time periodicity”), Lee-
651 at 19:13-34 (“Each of the 1st CSI and the 2nd CSI may be transmitted periodically or non-
periodically.”), Lee-846 at [0134] (“assuming that W is a codebook for long-term/wideband
precoding and P is a codebook for short-term/subband precoding, i1 may be fed back for a
wideband at a long-term interval and 12 may be fed back for a subband at a short-term interval.”),
Liu-198 at 2:49-55 (“two codebook indices in Release 10 may be sent in different subframes or
in the same subframe.”), Sayana at [0006] (“One of the components representing the correlated
channel characteristics can be fed back on a wideband basis and/or slowly in time, while the
other component is fed back on a subband basis and/or more frequently in time.”), and R1-
101683 at p.2 (“One of the two matrices targets wideband and/or long-term channel properties™),
R1-102579 at p.2 (“feedback corresponding to W1 and W2 can be sent in different or the same
subframe”), R1-103332 at p.2 (“A precoder W for a subband is obtained as a matrix
multiplication of the two matrices”), and R1-103419 (“Aperiodic PUSCH” and “Periodic
PUCCH”).

Additionally, a POSITA would have been motivated to further modify each of the Uplink

Feedback Information Interval References with the teachings of any of the Codebook Subset
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Restriction References. For example, each of the Codebook Subset Restriction References
teaches how to reduce overhead in feedback; such overhead reduction is advantageous when
providing feedback for multiple precoding matrices in a dual codebook system. The Uplink
Feedback Information Interval References teach providing feedback at different intervals that
would match different time scales of channel characteristics (e.g., short term or subband
characteristics, or long term or wideband characteristics).

Additionally, a POSITA would have been motivated to further modify each of the Uplink
Feedback Information Interval References with the teachings of any of the Codebook Subset
Restriction References and/or the Bitmap Indication References. For example, each of the
Codebook Subset Restriction References teaches how to reduce overhead in feedback; such
overhead reduction is advantageous when providing feedback for multiple precoding matrices in
a dual codebook system. The Bitmap Indication References provide a way of implementing
Codebook Subset Restriction. The Uplink Feedback Information Interval References teach
providing feedback at different intervals that would match different time scales of channel
characteristics (e.g., short term or subband characteristics, or long term or wideband
characteristics).

Additionally, a POSITA would have been motivated to further modify each of the Uplink
Feedback Information Interval References with the teachings of any of the Codebook Subset
Restriction References, the Bitmap Indication References and/or the Dual Codebook References.
For example, each of the Codebook Subset Restriction References teaches how to reduce
overhead in feedback; such overhead reduction is advantageous when providing feedback for
multiple precoding matrices in a dual codebook system. The Bitmap Indication References

provide a way of implementing Codebook Subset Restriction. The Dual Codebook references
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describe various codebooks that are tailored to different channel characteristics having different
time scales. The Uplink Feedback Information Interval References teach providing feedback at
different intervals that would match different time scales of channel characteristics (e.g., short
term or subband characteristics, or long term or wideband characteristics).

A POSITA therefore would have been motivated to apply these teachings, yielding a
system in which at least two precoding matrices are selected from two codebooks are used by a
transmitting device to precode information transmitted to a receiving device. Codebook subset
restriction information in the form of a bitmap is used to restrict selections of precoding matrices
to those appropriate for channel conditions, and/or to reduce interference to neighboring cells.
The codebook subset restriction also reduces overhead of feedback by reducing the amount of
feedback to advantageously improve efficiency of wireless communications between devices
such as a mobile phone and a base station. A POSITA would have further been motivated to
apply the teachings of the different intervals, such that feedback indicating a precoding matrix
for the first precoder is provided at a different interval than feedback indicating a precoding
matrix for the second precoder in order to provide flexibility to transmit the respective
indications on time scales appropriate to channel variations address by the respective precoding
matrix. For example, providing feedback indicating a precoding matrix too often to a
transmitting device could cause the transmitting device to consume computing resources to
evaluate an indication that is not needed in view of slowly changing channel conditions.

A POSITA would have expected success in modifying the Uplink Feedback Information
Interval References as described above, and would have looked to each of these other references,
with related and complementary disclosures, for additional advantageous teachings when

implementing the wireless communication processes of the Codebook Subset Restriction
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References, Bitmap Indication References and/or Dual Codebook References.  These

combinations of prior art references would have involved no more than the predictable use of

prior art elements according to their established functions in a known manner, as reflected by,

e.g., the teachings cited in Exhibits A0-A7; see also Lee-846 at [0003]-[0010]; Liu-198 at 1:26-

2:61. A POSIT