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Figure 1.4: Use of whitening in Transmitter mode
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1.1.2.3 Control of Transmit Parameters

The following parameters can be set to configure the transmitter test:

1. Bit pattern:
e Constant zero
e Constant one
¢ Alternating 1010..."

e Alternating 1111 0000 1111 0000...4
e Pseudorandom bit pattern
e Transmission off

2. Frequency selection:
¢ Single frequency
« Normal hopping

3. TX frequency
e k= f:=(2402 + k) MHz

4. Default poll period in TDD frames (n * 1.25 ms)
5. Packet Type

6. Length of Test Sequence (user data of packet definition in “Baseband Speci-
fication” on page 55[vol. 3])

1.1.2.4 Power Control

If adaptive power control is tested, the normal LMP commands will be used.
The DUT shall start transmitting at the maximum power and shall reduce/
increase its power by one step on every LMP_incr_power_req or
LMP_decr_power_req command received.

1.1.2.5 Switch Between Different Frequency Settings

A change in the frequency selection becomes effective when the LMP proce-
dure is completed:

When the tester receives the LMP_accepted it shall then transmit POLL pack-
ets containing the Ack for at least 8 slots (4 transmissions). When these trans-
missions have been completed the tester shall change to the new frequency
hop and whitening settings.

After sending LMP_accepted the DUT shall wait for the LC level Ack for the
LMP_accepted. When this is received it shall change to the new frequency hop
and whitening settings.

1. It is recommended that the sequence starts with a one; but, as this is irrelevant for measure-
ments, it is also allowed to start with a zero.
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There will be an implementation defined delay after sending the LMP_accepted
before the TX or loopback test starts. Testers shall be able to cope with this.

Note: Loss of the LMP_Accepted packet will eventually lead to a loss of
frequency synchronization that cannot be recovered. Similar problems occur in
normal operation, when the hopping pattern changes.

1.1.2.6 Adaptive Frequency Hopping

Adaptive Frequency Hopping (AFH) shall only be used when the Hopping
Mode is set to 79 channels (e.g. Hopping Mode = 1) in the LMP_test_control
PDU. If AFH is used, the normal LMP commands and procedures shall be
used. When AFH is enabled prior to entering test mode it shall continue to be
used with the same parameters if Hopping Mode = 1 until the AFH parameters
are changed by the LMP_set_AFH PDU.

The channel classification reporting state shall be retained upon entering or
exiting Test Mode. The DUT shall change the channel classification reporting
state in Test Mode based on control messages from the tester
(LMP_channel_classification_req) and from the Host (HCI
Write_AFH_Channel_Classification_Mode).
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1.1.3 LoopBack test

In loopback, the device under test receives normal baseband packets contain-
ing payload Accepted from the tester. The received packets shall be decoded
in the DUT, and the payload shall be sent back using the same packet type.
The return packet shall be sent back in either the slave-to-master transmission
slot directly following the transmission of the tester, or it is delayed and sent
back in the slave-to-master transmission slot after the next transmission of the
tester (see Figure 1.7 to Figure 1.9 on page 239).

There is no signalling to determine or control the mode. The device behavior
shall be fixed or adjusted by other means, and shall not change randomly.

The tester can select, whether whitening is on or off. This setting holds for both
up- and downlink. For switching the whitening status, the same rules as in Sec-
tion 1.1.2 on page 232 (Figure 1.4) shall apply.

The following rules apply (for illustration see Figure 1.6 on page 238):
« |f the synch word was not detected, the DUT shall not reply.

+ |f the header error check (HEC) fails, the DUT shall either reply with a NULL
packet with the ARQN bit set to NAK or send nothing.

« |f the packet contains an LMP message relating to the control of the test
mode this command shall be executed and the packet shall not be returned,
though ACK or NAK shall be returned as per the usual procedure. Other
LMP commands are ignored and no packet is returned.

+ The payload FEC is decoded and the payload shall be encoded again for
transmission. This allows testing of the FEC handling. If the pure bit error
rate shall be determined the tester chooses a packet type without FEC.

+ The CRC is shall be evaluated. In the case of a failure, ARQN=NAK shall be
returned. The payload shall be returned as received.
A new CRC for the return packet shall be calculated for the returned payload
regardless of whether the CRC was valid or not.

« If the CRC fails for a packet with a CRC and a payload header, the number
of bytes as indicated in the (possibly erroneous) payload header shall be
looped back.
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Figure 1.6: DUT Packet Handling in Loop Back Test
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The timing for normal and delayed loopback is illustrated in Figure 1.7 to Figure

Test Support

1.9:
Payload \ ﬁ:!oad ﬁayloﬁ
s ! - e I,‘ i ~ \
| 7 ARQN ‘ Y [ - ARQN 4 | < ARQN | ‘
RX Packet TX Packet RX Packet| TX Packet RX Packet TX Packet
Master TX 1 Slave TX Master TX 1 Slave TX Master TX 1 Slave TX time
Figure 1.7: Payload & ARQN handling in normal loopback.
” Payload e \ Payload /: \: Payload
s . -
> W / \
.-'/. ARQN < ARQN 1 ‘ /7 ARQN 1 v
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Figure 1.8: Payload & ARQN handling in delayed loopback - start.
Payload _7:3"*“-'5:_{ Payload / —__ Payload ~.
Pl N\ .
[ /ARON ¢y / AHQN'-‘ “ ARQN 4 \‘
RX Packet TX Packet RX Packet TX Packet E TX Packet
Master TX Slave TX Master TX  j Slave TX l Master TX  y Slave TX time
>

Figure 1.9: Payload & ARQN handling in delayed loopback - end.

The whitening is performed in the same way as it is used in normal active
mode.

The following parameters can be set to configure the loop back test:

1. Packet Class’
o ACL Packets
¢ SCO Packets
e eSCO Packets
o ACL Packets without whitening

1. This is included because, in the future, the packet type numbering may not remain
unambiguous.
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e SCO Packets without whitening
* eSCO Packets without whitening

2. Frequency Selection
« Single frequency (independent for RX and TX)
« Normal hopping

3. Power level: (To be used according radic specification requirements)
e power control or fixed TX power

The switch of the frequency setting is done exactly as for the transmitter test
(see Section 1.1.2.5 on page 235).

1.1.4 Pause test

Pause test is used by testers to put the device under test into Pause Test mode
from either the loopback or transmitter test modes.

When an LMP_test_control PDU that specifies Pause Test is received the DUT
shall stop the current test and enter Pause Test mode. In the case of a trans-
mitter test this means that no more packets shall be transmitted. While in
Pause Test mode the DUT shall respond normally to POLL packets (i.e.
responds with a NULL packet). The DUT shall also respond normally to all the
LMP packets that are allowed in test mode.

When the test scenario is set to Pause Test all the other fields in the
LMP_test_control PDU shall be ignored. There shall be no change in hopping
scheme or whitening as a result of a request to pause test.

1.2 REFERENCES
[1] Bluetooth Link Manager Protocol.

[2] CCITT Recommendation O.153 (1992), Basic parameters for the mea-
surement of error performance at bit rates below the primary rate.

[3] ITU-T Recommendation O.150 (1996), General requirements for instru-
mentation for performance measurements on digital transmission equip-
ment.

[4] Bluetooth Baseband Specification.
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2 TEST CONTROL INTERFACE (TCI)

This section describes the Bluetooth Test Control Interface (TCI). The TCI pro-
vides a uniform method of accessing the upper interface of the implementation
being tested. This facilitates the use of a standardized interface on test equip-
ment used for formal Qualification of implementations.

2.1 INTRODUCTION

2.1.1 Terms used

Testing according to the applicable procedures given in
the Bluetooth Protocol Test Specifications and the Blue-
tooth Profile Conformance Test Specification when tested
against a test system.

Conformance testing

HCI Host Controller Interface

Implementation Under Test: An implementation of one or
more Bluetooth protocols and profiles which is to be stud-
IUT ied by testing. This term is used when describing the test
concept for products and components equipped with Blue-
tooth wireless technology as defined in the PRD.

Bluetooth Qualification Program Reference Document:
This document is maintained by the Bluetooth Qualifica-
PRD tion Review Board and is the reference to specify the func-
tions, organization and processes inside the Bluetooth
Qualification program.

Test Control Interface: The interface and protocol used by
TCI the test equipment to send and receive messages to and
from the upper interface of the IUT.

2.1.2 Usage of the interface

For all products and components equipped with Bluetooth wireless technology,
conformance testing is used to verify the implemented functionality in the lower
layers. Conformance testing of the lowest layers requires an upper tester to
test the implementation sufficiently well.

In order to avoid that the tester will have to adapt to each and every product and
component equipped with Bluetooth wireless technology, the use of the standard-
ized TCl is mandated. This concept puts some burden upon the manufacturer of
the IUT in terms of supplying an adapter providing the necessary conversion from/
to the IUT’s specific interface to the TCI. The adapter can consist of hardware,
firmware and software. After qualification testing has been performed the TCI may
be removed from the product or component equipped with Bluetooth wireless tech-
nology. It is the manufacturer’s option to remove it from the qualified product or
component equipped with Bluetooth wireless technology.

Test Control Interface (TCI) 4 November 2004 241
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The TCl is used when qualifying the implemented functionality of the:

» Baseband layer, BB
* Link Manager layer, LM

If support of the Host Controller Interface is claimed by the manufacturer the
TCl is used to qualify it.

2.2 TCI CONFIGURATIONS

This section describes the test configurations used when verifying the different
Bluetooth requirements. Each layer in the Bluetooth stack is qualified using the
procedures described in the layer specific test specification.

2.2.1 Bluetooth RF requirements

For qualification of the Bluetooth Radio Frequency requirements the defined
Test Mode is used, see Section 1 on page 231.

Similar to TCI, the specific test mode functionality may be removed from the
product or component after qualification, at the discretion of the manufacturer.

2.2.1.1 Required interfaces

For RF qualification only the air interface is required, see Figure 2.1. Depend-
ing on the physical design of the IUT it might be necessary to temporarily
attach an RF connector for executing the RF tests. As stated in Section 1 on
page 231, the Test Mode shall be locally enabled on the |IUT for security rea-
sons. The implementation of this local enabling is not subject to standardiza-
tion.

242 4 November 2004 Test Control Interface (TCI)
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Local activation/enabling

Used for test mode
signalling

T Al
Implementation ¥ Interface
dependent interface !

Test system

p 1

LM T LM
N

BB ] BB
1

RF — RF
1
1

Figure 2.1: General test set-up for RF qualification

2.2.2 Bluetooth protocol requirements

Depending on which of the Bluetooth layers BB, LM or HCI are implemented in
the product subject to qualification, the amount of testing needed to verify the
Bluetooth protocol requirements differs. Also, the TCl used during the qualifica-
tion is slightly different. The commands and events necessary for qualification
are detailed in the test specifications and only those commands indicated in the
test cases to be executed need be implemented.

For other protocols in the Bluetooth stack the TCl is not used. An implementa-
tion specific user interface is used to interact with the IUT’s upper interface.

2.2.2.1 _Required interfaces

For BB, LM and HCI qualification both the air interface of the IUT and the TCI
are required. For other protocols both the air interface and the user interface
are used as described in the test specification.
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2.2.3 Bluetooth profile requirements

For each Bluetooth profile for which conformance is claimed, profile qualifica-
tion testing is performed to verify the Bluetooth profile requirements. With
higher layer protocols the TCl is not used during testing. A user interface spe-
cific to the implementation is used to interact with the IUT’s upper interface.

2.2.3.1 Required interfaces

For this type of qualification both the air interface and the user interface of the
IUT are used as described in the test specification.

Test Operator:

Executes commands on Test system
the IUT and feeds results
to the test system | | Test Operator
¢ Interface
with MMI Application
T Aj \
ir [
MM Interface
! Bluetooth
G A 1 Ny Profile [
Application N : 1 Emulator
1
1 1 I
Bluetooth < i — > %:ﬁ?&:r
Protocol Stack . ] v iy
T
Figure 2.2: General test set-up for profile qualification
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2.3 TCI CONFIGURATION AND USAGE

This interface is semantically and syntactically identical to the HCI interface
described in “Host Controller Interface Functional Specification” on

page 335[vol. 3]. The complete HCl interface is not required in the TCI, but the
subset of HCl commands and events necessary for verifying the functionality of
the IUT. The exact set of commands and events is specified in the test specifi-
cations for the layers subject to testing.

It is worth emphasizing again the TCl is an adapter, logically attached to the
upper interface of the IUT. As such the TCI adapts the standardized signalling
described here to the implementation specific interface of the IUT.

2.3.1 Transport layers

The method used to convey commands and events between the tester and the
IUT’s upper interface can be either physical bearer or “software bearer”.

2.3.1.1 Physical bearer

It is recommended to use one of the transport layers specified for the HCI in.
However, other physical bearers are not excluded and may be provided on test
equipment. The use of a physical bearer is required for test cases active in cat-
egory A. Please see the PRD for the definitions of test case categories. Please
see the current active Test Case Reference List for the categorization of spe-
cific test cases.

2.3.1.2 Software bearer

There is no physical connection between the tester and the IUT’s upper inter-
face. In this case, the manufacturer of the IUT shall supply test software and
hardware that can be operated by a test operator. The operator will receive
instructions from the tester and will execute them on the IUT. The “software
bearer” shall support the same functionality as if using the TCI with a physical
bearer. Use of the “software bearer” shall be agreed upon between the manu-
facturer of the IUT and the test facility that performs the qualification tests. The
test facilities can themselves specify requirements placed on such a “software
bearer”. Furthermore, the use of a “software bearer” is restricted to test cases
active in one of the three lower categories B, C and D.
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Test Support

2.3.2 Baseband and link manager qualification

For the qualification of the link control part of the Baseband layer and for the
Link Manager layer, the TCl is used as the interface between the test system
and the upper interface of the IUT. The test system accesses the upper inter-
face of the IUT by sending HCI commands and receiving HCI events from the
IUT as described in the HCI specification. The required functionality on the TCI
depends on the IUT’s implemented functionality of the BB and LM layers, and
therefore which test cases are executed.

A schematic example in Figure 2.3 shows the test configuration for BB and LM
qualification of Bluetooth products which da not support HCI, and use a physi-
cal bearer for the TCI. In this example the Test Control (TC) Software repre-
sents what the manufacturer has to supply with the I[UT when using an external
test facility for qualification. The function of the TC Software is to adapt the
implementation dependent interface to the TCI.

TCI
1
TC Software : Test system
P
*—s HCI Firmware TCIHCI £ HCI Driver
N I L/
Adapter Physical Bus E Physical Bus
Y i
:
Test Suite
Executor
IUT Air
Implementation  § Interface
dependent interface 1
y 1 .
| R
B e |
1
BB = Lcp \ BB
™ 1 "
RF —— RF
1
1

Figure 2.3: BB and LM qualification with TCI physical bearer
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Figure 2.4 shows a schematic example of the test configuration for the same
Bluetooth product using a “software bearer” for the TCI. Here the function of
the Test Control Software is to represent the application that can be controlled
by the test operator.

TCI
1
TC Software !
A
Execute Command
N oieon | Y
pplication
Adapter Fie_pir_tl Event >
i " -
:
T Alr
Implementation  y Interface
dependent interface :
1 ke
LM \ u\:1P P
1
BB " >
N
]
RF —
]
]

Test system

Test
Operator
Interface
with MM|

Test Suite
Executor
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BB
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Figure 2.4: BB and LM qualification with “software bearer”
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2.3.3 HCI qualification

The TCI may also be used for HCI signalling verification and qualification. The
HCI signalling is only verified if support of the HCI functionality is claimed by
the manufacturer.

A schematic example in Figure 2.5 shows the test configuration for HCI qualifi-
cation of Bluetooth products. As can be seen in the figure the implemented HCI
is used as the interface to the tester.

IuT T,Cl Test system
1
1
Physical Bus : Physical Bus
USB,RS232 or UART :
. 1
/] it \ .
< HCI > HCI Driver
N ! V
HCI Firmware Air Test Suite
Interface Executor
1
i N
LM VP S LM
] 15
BB Lcp \ BB
- )
1 of
RF ; RF

Figure 2.5: General test set-up for HCI qualification
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June A. Munford
Curriculum Vitae

Education

University of Wisconsin-Milwaukee - MS, Library & Information Science, 2009
Milwaukee, WI

e Coursework included cataloging, metadata, data analysis, library systems,
management strategies and collection development.
e Specialized in library advocacy, cataloging and public administration.

Grand Valley State University - BA, English Language & Literature, 2008
Allendale, MI

e Coursework included linguistics, documentation and literary analysis.
e Minor in political science with a focus in local-level economics and
government.

Professional Experience

Researcher / Expert Witness, October 2017 — present
Freelance e Pittsburgh, Pennsylvania & Grand Rapids, Michigan

e Material authentication and public accessibility determination.
Declarations of authenticity and/or public accessibility provided upon

research completion. Experienced with appeals and deposition process.

® Research provided on topics of public library operations, material
publication history, digital database services and legacy web resources.

e Past clients include Alston & Bird, Amold & Porter, Baker Botts, Fish &
Richardson, Erise IP, Irell & Manella, O'Melveny & Myers, Perkins-Coie,
Pillsbury Winthrop Shaw Pittman and Slayden Grubert Beard.

Library Director, February 2013 - March 2015
Dowagiac District Library ® Dowagiac, Michigan

e Executive administrator of the Dowagiac District Library. Located in
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Southwest Michigan, this library has a service area of 13,000, an annual
operating budget of over $400,000 and total assets of approximately
$1,300,000.

e Developed careful budgeting guidelines to produce a 15% surplus during
the 2013-2014 & 2014-2015 fiscal years while being audited.

e Using this budget surplus, oversaw significant library investments
including the purchase of property for a future building site, demolition of
existing buildings and building renovation projects on the current facility.

e Led the organization and digitization of the library's archival records.

e Served as the public representative for the library, developing business
relationships with local school, museum and tribal government entities.

e Developed an objective-based analysis system for measuring library
services - including a full collection analysis of the library's 50,000+
circulating items and their records.

November 2010 - January 2013
Librarian & Branch Manager, Anchorage Public Library ® Anchorage, Alaska

e Headed the 2013 Anchorage Reads community reading campaign
including event planning, staging public performances and creating
marketing materials for mass distribution.

e Co-led the social media department of the library's marketing team,
drafting social media guidelines, creating original content and instituting
long-term planning via content calendars.

e Developed business relationships with The Boys & Girls Club, Anchorage
School District and the US Army to establish summer reading programs for
children.

June 2004 - September 2005, September 2006 - October 2013
Library Assistant, Hart Area Public Library
Hart, MI

e Responsible for verifying imported MARC records and original MARC
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cataloging for the local-level collection as well as the Michigan Electronic
Library.

e Handled OCLC Worldcat interlibrary loan requests & fulfillment via
ongoing communication with lending libraries.

Professional Involvement

Alaska Library Association - Anchorage Chapter
e Treasurer, 2012

Library Of Michigan
e [evel VII Certification, 2008
e Level II Certification, 2013

Michigan Library Association Annual Conference 2014
e New Directors Conference Panel Member

Southwest Michigan Library Cooperative
e Represented the Dowagiac District Library, 2013-2015

Professional Development

Library Of Michigan Beginning Workshop, May 2008

Petoskey, MI
e Received training in cataloging, local history, collection management,
children’s literacy and reference service.

Public Library Association Intensive Library Management Training, October 2011
Nashville, TN
e Attended a five-day workshop focused on strategic planning, staff
management, statistical analysis, collections and cataloging theory.

Alaska Library Association Annual Conference 2012 - Fairbanks, February 2012
Fairbanks, AK
e Attended seminars on EBSCO advanced search methods, budgeting,
cataloging, database usage and marketing.
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Depositions

2019 e Fish & Richardson

Apple v. Qualcomm (IPR2018-001281, 39521-004211P, IPR2018-01282
and 39521-004211P2)

2019 e Erise IP
Implicit, LLC v. Netscout Systems, Inc (Civil Action No. 2:18-cv-53-JRG)

2019 e Perkins-Coie

Adobe Inc. v. RAH Color Technologies LLC (Cases [PR2019-00627,
IPR2019-00628, IPR2019-00629 and IPR2019-00646)

2020 e O’Melveny & Myers
Maxell, Ltd. v. Apple Inc. (Case No. 5:19-cv-00036-RWS)

2021 e Pillsbury Winthrop Shaw Pittman LLP
Intel v. SRC (IPR2020-1449)

2022 e Perkins-Coie
Realtek v. Future Link (IPR2021-01182)

2023 e Fish & Richardson
Neuroderm Ltd. v. Abbvie, Inc (Case No. PGR2022-00040)

2023 e Fish & Richardson
Nearmap US Inc. v. Pictometry International Corp. (IPR2022-00735)

2023 e Fish & Richardson
Samsung Electronics v. MemoryWeb LLC (Case No. 39843-0136PS1)
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2023 e Pillsbury Winthrop Shaw Whitman LLP

Gravel Rating Systems v. Costco Wholesale Corp. (Civil Action No.
4:21-cv-149-ALM)

2024 e Willkie-Farr
Netflix, Inc. v. VideoLabs. Inc. (IPR2023-00628)

Limited Case and Clientele History

Alston & Bird
e Ericsson

v. Collision Communications (IPR2022-01233)

e Nokia
v. Neptune Subsea, Xtera (Case No. 1:17-cv-01876)

e Universal Electronics Inc

v. Roku Inc (IPR2022-00818)

Amold & Porter
e [vantis

v. Glaukos (Case No. 8:18-cv-00620)

e Samsung

v. Jawbone (Case No. 2:21-cv-00186)
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Benesch Friedlander Coplan & Aronoff
® Voyis
v. Cathx (Case No. 5:21-cv-00077-RWS)

Deschert LLP
e Smaxtec Animal Care

v. ST Reproductive Technologies, LL.C (IPR2024-00885)

Erise 1.P.
e Apple

v. Ericsson Inc. (IPR2022-00715)

v. Future Link Systems (IPRs 6317804, 6622108, 6807505, and
7917680)

v. INVT (Case No. 20-1881)
v. Navblazer LLC (IPR2020-01253)

v. Qualcomm (IPR2018-001281, 39521-004211P, IPR2018-01282,
39521-004211P2)

v. Quest Nettech Corp (Case No. 2:19-cv-00118-JRG)
v. Telefonaktiebolaget LM Ericsson (IPR2022-00275)
v. Theta IP, LLC (IPR2024-00818)

e Fanduel

v. CGT (Case No. 19-1393)

e Garmin

v. Phillips North America LLC (Case No. 2:19-cv-6301-AB-KS)
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e Netscout
v. Longhorn HD LLC (Case No. 2:20-cv-00349)
v. Implicit, LLC (Civil Action No. 2:18-¢v-53-JRG)

e Sony Interactive Entertainment LLC
v. Bot M8 LLC (IPR2020-01288)
v. Infernal Technology LLC (Case No. 2:19-CV-00248-JRG)

e Unified Patents
v. GE Video Compression (Civil Action No. 2:19-cv-248)

Fish & Richardson
® Apple
v. AliveCor (3:21-cv-03958)
v. LBS Innovations (Case No. 2:19-cv-00119-JRG-RSP)
v. Koss Corporation (IPR2021-00305)

v. Masimo (IPR 50095-0012IP1, 50095-00121P2, 50095-00131P1,
50095-00131P2, 50095-0006IP1, 50095-01351P1)

v. Neonode (Case No. 21-cv-08872-EMC)

v. Qualcomm (IPR2018-001281, 39521-004211P, IPR2018-01282,
39521-004211P2)

e Dell
v. Neo Wireless (IPR2022-00616)

e Dish Network
v. Entropic Communications, LLC (Case No. 2:2023-CV-01043)

1397



v. Realtime Adaptive Streaming (Case No. 1:17-CV-02097-RBJ)
v. TQ Delta LLC (Case No. 18-1798)

® Evapco Dry Cooling
v. SPG Dry Cooling (IPR2021-00688)

e Genetec

v. Sensormatic Electronics (Case No. 1:20-CV-00760)

e Huawei

v. Bell Northern Research LLC (IPR2019-01174)

e Kianxis

v. Blue Yonder (Case No. 3:20-cv-03636)

e .G Electronics

v. Bell Northern Research LLC (Case No. 3:18-cv-2864-CAB-BLM)

e Metaswitch

v. Sonus Networks (IPR2018-01719)

e Microsoft

v. Throughputer Inc (IPR2022-00757)

¢ Mom Enterprises

v. Ddrops Company (Case No. 1:22-cv-00332)

e MLC Intellectual Property
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V.

MicronTech (Case No. 3:14-cv-03657-SI)

e Nearmap Inc

v. EagleView Technologies (IPR2022-01009)

e Neuroderm Ltd.

V.

Abbvie, Inc (Case No. PGR2022-00040)

e Realtek Semiconductor

v. Future Link (IPR2021-01182)

e Quectel

v. Koninklijke Philips (Case No. 1:20-cv-01710)

e Samsung

V.

V.

V.

Aire Technology (IPR2022-00877)
Bell Northern Research (Case No. 2:19-cv-00286-JRG)
Communication Technologies Inc (IPR2022-01221)

. Jawbone Innovations (IPR2022-00865)

. MemoryWeb LLC (IPR2022-00885)

. Dodots Licensing Solutions (IPR2023-00701)

. Telefonaktiebolaget LM Ericsson (IPR2021-00615)

e Texas Instruments

V.

o Xilinx

V.

Vantage Micro LLC (IPR2020-01261)

Sentient Sensors LCC (Case No. 1:22-cv-00173)
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Groombridge Wu
e Nearmap

v. Eagle View Technologies Inc. and Pictometry International Corp.
(Case No. 2:21-¢cv-00283-TS-DAO)

Irell & Manella

e Curium

O’Melveny & Myers
e Apple
v. Maxell (Case No. 5:19-cv-00036-RWS)

e Disney Media & Entertainment Distribution LLC
v. Digital Media Technology Holdings, LLC (Case No. 2:22-
cv-01642)

e Micron Technology Inc.

v. Besang Inc (IPR2023-00900)

e Samsung

v. Daedalus Prime LLC (1335 Investigation)

Perkins-Coie
e Amazon

v. Nokia (IPR2024-00847 and IPR2024-00848)
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e Heru Industries

v. The UAB Research Foundation (IPR2022-01148)

e [ntel Corporation
v. BeSang Inc. (IPR2023-00991)
v. BitMICRO (Case No. 5:23-cv-00625)
v. Telefonaktiebolaget L M Ericsson (IPR2024-00610)

e Realtek Semiconductor

v. Future Link (IPR2021-01182)

e Twitter Inc

v. VOIP-Pal.com (Case No. 3:20-cv-02397-JD)

e TCL Industries

v. Koninklijke Philips NV (IPR2021-00495, IPR2021-00496
and IPR2021-00497)

Pillsbury Winthrop Shaw Pittman

e Intel

v. FG SRC LLC (Case No. 6:20-cv-00315)

e Gravel Rating Systems

v. Costco (Case No. 4:21-cv-149)

v. Lowe’s Home Centers (Case No. 4:21-cv-150)
v. T-Mobile USA (Case No. 4:21-cv-152)

v. Kohl’s Inc. (Case No. 4:21-cv-258)

v. Under Armor (Case No. 4:21-cv-356)
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Quinn Emanuel
e ServiceNow, Inc.
v. InQuisient, Inc. (Case No. 22-900-CJB)
e Wolfspeed
v. The Trustees of Purdue University (Case No. 1:2021-cv-00840)

Sheppard, Mullin, Richter & Hampton LLP
e Cadence Design Systems Inc.

v. Semiconductor Design Technologies (Case No. 3:23-cv-01001)

Stern, Kessler, Goldstein & Fox

e Preliminary Research

Willkie, Farr & Gallagher LLP
e Neurent
v. The Foundry, LLC (IPR2024-00669)
e Netflix, Inc.

v. VideoLabs, Inc. (IPR2023-00628)
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