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Standards Connectivity Across Industries

Smart Factory Smart Energy

Smart Cars
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5G and Connectivity — Smart Cars

» 5G enables larger bandwidth to allow
cars to exchange real time information
with, charging stations, parking lots,
roadsides, traffic lights or other cars.

» 5G will ensure a much more stable
network to e.g. enable ADAS driving
features to always connect to the
Internet.

» 5G will have a reduced latency to enable
high quality streaming for e.g.
conference video calls, on demand
video streaming or gaming.
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V2X enables a broad and growing set of use cases
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Standards and Connectivity - Connected Venues/Cities

» WIi-Fi 6 BSS Coloring technology SMART CITY
ensures resistance to interference even .
when the density of devices becomes Y. &,
high such as in public places, at mass Al
events (stadium) or at a large
University Campuses.

» Wi-Fi 6 enables a much larger
bandwidth delivering consistent
throughput for more audio, video and
other real-time data exchange.
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VVC and autonomous driving

» An autonomous vehicle uses input
devices like cameras to allow the carto
perceive the world around it, creating a
digital map.

> Image classification is determining what
the objects in the image are, like a car or
a person.

» Such application set high demands on
video compression efficiency and

functionality that VVC will meet.

» lItis estimated that VVC will be subject
to thousands maybe even ten thousands
of SEPs
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ll. SEP Statistics




Increasing number of declared patent families across SSO
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Fragmentation of declared patent ownership
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Share of declared patent holders in top 50

Worldwide Top 30 Patent Holders 93%
Worldwide Top 40 Patent Holders 85%

Worldwide Top 50 Patent Holders 78%

@ Worldwide Top Patent Holders that declared SEPs

m Worldwide Top Patent Holders that did not declare SEPs
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Top 25 patent family owner

Patent Family Share (US or EP granted)

Huawei Technologies

> The top 10 patent QUALCOMM Incorporated
LG Electronics Inc.

holders own 67% Of a” Samsung Electronics Co. Ltd.
Nokia

pate nt fa m | | |e S Telefonaktiebolaget LMZI'EFEC(S_:S()(:'B
Guangdong Oppo Mobile Telecommunications..

h .

» The top 20 patent S el nc.
NTT DOCOMO, Inc.

hOIderS own 83% Of a” InterDigRgI

- CATT Datang Mobile

patent families Sony

Panasonic Corporation
NEC Corporation

» The top 25 patent Google Inc.

Electronics And Telecommunications Research..

holders own 86% of all
patent families Sty L

Xiaomi Inc.
Fujitsu Limited
HTC Corporation
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Geographical Split by SEP holders

SEP Family Share by country of HQ Share of SEP Holders by country of HQ
ROW;
0,12% ROW; 2,80%
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Geographical split by standards (subject to SEPs) implementers

ROW; 2,12%

KR; 4,05%
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Geographical split by standards implementers and technology
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l1l. SEP Licensing and
Litigation
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The future of 5G - Challenges for SEP licensing

As to a Deloitte study published 2021:

o “The majority of SEP holders will actively
monetize and enforce their SEP portfolios
covering 5G standards in this fast-moving,
high-investment environment.”

o “SEP owners as well as standard
implementers are faced with the challenge
to manage operational and financial risks and
cost exposures while striving to maximize Navigating the 5G

patent landscape

value.” o the road
ahead




SEP litigation cases

Recent SEP auto industry litigation :

Nokia vs. Daimler (Germany, 2019) Automotives: the next battlefield of SEP litigation?

01-07-2019 Pauline Debré and Simon Corbineau-Picci

Sharp vs. Daimler (Germany, 2020)

Picks N

Booking.com—floodge

Conversant vs. Tesla (Germany, 2020)
Sharp vs. Tesla (Japan, 2020)

Sisvel vs. Tesla (USA, 2021)

L2 Mobile vs. Ford Motors (USA, 2021)
IV vs. GM, Toyota, Honda (USA, 2021)

Sky v SkyKick goes to

Donald Trump fights fit
copyright row

US Copyright Office w
box row

CPA Global to make re

‘new normal'

Sharp vs. Volkswagen (Germany, 2022)
Optis/Unwired vs. Ford Motors (USA, 2022)

@ LexisNexis  Plytics™



Standards subject to SEP litigation 2001-2021
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Local courts global rates?

» Decisions in which
a national court
has considered a
request by one of
the parties to
litigation to
determine a
worldwide rate for
FRAND licensing.
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Jurisdiction Instance Global
FRAND?
Vringo v ZTE [2015] EWHC 214 (Pat) NO
UK
Unwired Planet Intl. Ltd. v Huawei Techs. Co. Ltd. [2020] UKSC 37 YES
TCL Communication Technology Holdings Ltd. v Ericsson US No. 2:15-cv-
02370 CV 15-2370 JVS(DFMx) SACV 14-341 JVS(DFMX) (C.D. Cal Dec. 21, YES
us 2017)
Optis Wireless Tech.,, LLC, v. Huawei Device Co. Ltd., No. 2:17-cv-123- NO
JRG-RSP, 2018 WL 476054 (E.D. Tex. Jan. 18, 2018)
Xiaomi Communication Technology Co Ltd v InterDigital Inc [2020] VES
Wuhan Intermediate People’s Court, Case E 01 Zhi Min Chu No 169.
Samsung v Ericsson [2020] Wuhan Intermediate People’s Court, Case E VES
01 Zhi Min Chu No 743.
China OPPO v Sharp, Supreme People’s Court (19.08.21). VES
(2020) Zui Gao Fa Zhi Min Xia Zhong No. 517
. . . No
Oppo v Nokia Intermediate Court of Chonggqing [2021] . .
o~ = information
Docket: (2021)i&01R#112325 .
available




Anti Suite Injunctions?

» Requests for Anti-Suit and Anti- Anti-Suit injunctions — SEP disputes (2012-2021)

» ASls are essentially coming from non-EU countries and EU countries respond to ASIs by
issuing AASIs in order to re-establish their jurisdiction.

ASlIs requested AASIs requested
IND

UK 10%
29, NL

10%
CN
29% FR

10%
us UK

DE

50%
o,
64% 10%
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SEP litigation statistics

Are declared SEPs more likely to be litigated? (number of US families)
> Yes, data shows that declared SEPs are more than 3x more likely to be litigated!

» A declared SEP had a chance of 2.27% to be litigated (US)

Are cases more likely to feature declared SEPs than other cases? (number of US cases)
> Yes, over 4x more likely a US case would feature a declared SEP

> Of all US litigation cases, 2.06% featured at least one declared SEP
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SEP challenge across industries

* The Internet of Things (IoT) heavily relies on connectivity standards
such as 4G/5G, Wi-Fi 5/6, HEVC/VVC or many other standards that are
subject to thousands of SEPs.

* SEP litigation sharply increases across industries and around the world

* |t is challenging to keep up with technology trends, new standards
technologies as well as SEPs or new SEP pool license programs.
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V. SEP Data Access
Challenges
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Determine the Royalty Share

numerator

A
[ \

Patent Owner 5G patent family portfolio

Number of worldwide 5G patent families

\ )
|

denominator
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5@G patent
market Share

\ J
/

SEP royalty
share =S



There are always two moving targets
when identifying SEP portfolios and
standards




Challenges for top-down approaches

SEP portfolios are dynamic in size, value and market share
» - Patents may expire, laps, revoked or invalidated
* + More patents are filed, pending patents are granted

» The change of patent ownership (SEPs 2x more often than other patents) may decrease or
increase SEP portfolios significantly

* New versions of standards are published where newly integrated sections are eventually fully
mappable to claims of patents that were not essential before

» The overall number of SEPs for a standard changes (denominator) which changes the SEP
owner’s SEP portfolio (humerator) share

> The size, value and share of SEP portfolios may significantly change over time!

@ LexisNexis  IPlytics”




Data Sources

Worldwide Patents (USA, Europe, Korea, Japan, China, etc.)
+ Extended patent families

» Legal status (pending/granted, lapsed/revoked/active/expired)

+ Worldwide reassignment information

* Worldwide litigation information

120 M

Patent
Documents

Declared Patents

« Patent declaration lists from over 25 standards organizations
* Pooled patent lists form multiple licensing programs

+ Patent and standards document ID

* Licensing commitments (e. g. FRAND, reciprocity)

580.000
SEP
declarations

Standards Documents

* 2,5 M standards documents (Full text, author, supporting company)

» 1,5 M standards contributions (Full text, author, contributing company)
* Type (TS, TR, CR, WI), Status (revised, agreed, approved, noted)

4 M
Standards /
Contributions
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Standard Essential Patent Data (1978-2023)

SSO Example Standards Declared SEPs

ETSI 2G, 3G, 4G, 5G, NB IoT, LTE-E, ITS, C-V2X, DVB, DMR, DECT, TERA 466,862
ITUT AVC H.264, HEVC H.265, VVC H.266 37,928
ATSC ATSC -1.0- 3.0, Over the Air Internet TV Broadcasting 32,162
ISO RFID, MPEG 1-4, mp3 12,507
ATIS 2G, 3G, 4G, 5G 14,070
IETF Internet Protocol Standards 8,600
IEEE Wi-Fi1-7, DSRC, WAVE, LAN/MAN, Bluetooth, ZigBee, FireWire, WiMAX, Ethernet 7,848
ARIB 2G, 3G, 4G, 5G 2,500
IEC Electric vehicle conductive charging, Industrial Networks, CQN series RF, RFID 2,200
Wireless Power Con. | Wireless Charging Qi Standard 2,400
OMA GSM, UMTS or CDMA2000 5,400
ISO/IEC MPEG Visual 1,770
SMPTE Motion Picture and Television 2,250
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Standard Essential Patent Data (1978-2023)

SSO Example Standards Declared SEPs

ANS| Wi-Fi1-7, LAN/MAN, Bluetooth, ZigBee, FireWire, WiMAX, Ethernet 1,044
IEEE / IEC Wi-Fi1-7, DSRC, WAVE, LAN/MAN, Bluetooth, ZigBee, FireWire, WiMAX, Ethernet 260
ITUR Radio Transmission 1,690
CCSA 2G, 3G, 4G, 5G 332
VESA DisplayPort 196
OASIS XrML WSRP UOML | UOML UDDI 279
Broadband Forum | Ethernet, ADSL, DSL, Optical Fiber 83
TIA TDMA, CDMA, WCDMA 96
CEN IST, Electronic Identification, Authentication and Trusted Services 55
SAE Broadband PLC Communication for Plug-in Electric Vehicles, Mobile Fueling Station 20
ECMA NFC 3
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Connecting The Dots

__|_

Family Member

Active/Expired

Pending/Granted

Current Assignee

Inventor

Claim Number

Exp. 01.01.2024
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Company Inc. 01.01.2020

Release 15

Group RAN1

SEPs Declarations

Tech. Gen. 5G

18.04.2019

Section Number

Contributor

Author




Limitations of Patent Declarations

= The patent declaration data is based on self-declarations. SSO (Standard Setting Organizations) do
not filter or confirm essentiality, nor clean or update patents declared to the database.

= Some level of over-declaration is natural and in good faith, because e.g. ETSI requests patent
owners to make timely declarations of any potential SEP even if the patent is yet pending and the
standard not final.

= While SSO patent declaration data has limitations, the data is a starting point to identify SEP leaders
and is used as a reference point among others in SEP licensing negotiations.

= However, SSO raw data is grossly inflated and requires accurate patent number normalization,
rigorous cleaning and deduplication, family expansion, precise SEP classification and matching to
correct patent ownership data and legal status data.
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Data Cleaning

Match Clean Deduplicate
Declared number fpagﬁﬂiﬂon mber : IPR Information Statement J
WOZOOGKRI3250 WO2006KR3250A |
KR20020863942 {} T CR200263042A
HK2001§104144 3 ¢  hK2001104144A
KR1998@853228 h | |' KR199853228A
KR1999.54258 KR199954258A
M US2006420323A
Declared patent numbers are messy. Almost 20% of declared patent Patents of the same family are
>40% of the declared numbers must numbers are ambiguous, requiring declared multiple times which makes it
be normalized to match patent office checking and cleaning out false required to deduplicate and count by

data. positive. family.

@ LexisNexis  IPlytics 33




Data Processing

Expand Classify Enhance
us123a = o + +
* +
ETSI requires to declare one basis Patents are declared to ambigous IPlytics connects declared patents with
patent only which makes it required to standard projects, which makes it accurate ultimate patent owner data,
add family counterparts from all required to classify patents to distinct legal status and patent family
jurisdictions. standards generations using TS. information.
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Corporate Tree Data

1,043,253 157,650  42,5M

SEPs ~

* The company

. . TRt 25,754 4333 1019%
portfolio analysis OO
aggregates
patents as to the
ultimate parent
company -

Fountain, Inc.
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5G Standard specifications defined by 3GPP

.ﬁ@ Qrtal

U L_ General |_ Versions | Responsibility ‘. Related Specification #: 23.008
CT#88-¢ 1630  2020-07-06 oo
CT#87-e 1620  2020-03-30 [ [ ]
> D H ff t TS Cr#86 1610 20191220 5 e
I e re n CT#85 1600  2019-09-18 & B
(] .
Ve rslo n s a re S u bJ e Ct Release 15(Spec is UCC for this Release) Latest Remark: %
M Meetings Version Upload date Comment
to different releases 5G _ S ra— R B
H R I & 6 cT#e2 1560 2018-12-22 “ @ &
a n d to d Iffe re nt ( e ease 15 1 ) CT#81 1550  2018-09-24 = @ @
. CT#80 1540  2018-06-18 # @ @8
g e n e rat I O n S' CT#79 1530  2018-03-27 [ [ ]
CT#78 1520 2017-12-21 [ [ <= ]
CT#77 1510  2017-09-18 b [ |
S CT#76 1500  2017-06-19 & a
Release 14(Spec is UCC for this Release) Latest Remark: E
4G Meetings Version Upload date Comment
— CT#78 1440  2017-12-21 #= @ @&
(Release 13 & 14) mn oo “ @ 0
CT#76 1420 2017-06-19 “ @ @
¥
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Distinct family counting

8] Ts38.123 v15.0.0 (5G) n

US123456B1 (Family A) { TS 38.321 v16.0.0 (5G)

TS 38.231 v15.0.0 (5G)

&) TS 23.123v15.0.0 (5G)

EP123456B1 (Family A) { TS 23.321v16.0.0 (5G) -3 patents 1 patent
2l v15.0. : J
1523281 v15.00(50) family declared to 5G

81 TS 36.123 v15.0.0 (5G)

CN123456B1 (Family A) { TS 36.321 v16.0.0 (5G)

TS 36.231 v15.0.0 (5G)
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Data enhancement - missing family counterparts

ETSI Patent Family - basis patent

INPADC family

The FRAND obligation covers all ETSI family (simple
family DOCDB) members of initially declared so
called “basis patents”. In other words, the ETSI
FRAND obligation only requests the declaring
company to declare at least one patent family
member (ETSI family definition ) assuming all other
family members are covered by the FRAND
commitment.

W ETSI basis patent (= disclosed patent)

A ETs-defirition family member of the
ETSl basis patent

<> Mo ETS-definition farmily member of the
ETSI basis patent

As of January 2023, IPlytics added 56,882 US, EP, CN,
KR and JP patent counterparts where at least one
family member (ETSI family definition) was declared.
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V. loT Protocols




Patent Declaration Practices

’(@7 LexisNexis’

Specific
declarations

with all details

IPlytics™

Publication Number

Declaring Company

Standard Document

Section Number

Declaration Date

US8837381B2 Ericsson TS 38.213 v17.1.0 10.2A[19.05.2017
EP2208384B1 Panoptis TS 38.213 v17.1.0 19.2107.05.2020
EP1952549B2 Huawei Technologies TS 38.212 v17.1.0 5.5123.10.2018
EP2234452B2 ZTE TS 23.292 v17.0.0 7.4.21.2124.10.2019
EP3496334B1 InterDigital TS 23.502 v17.4.0 4.15.2130.09.2021
EP2124499B1 Innovative Sonic TS 38.331v17.0.0 8109.07.2020
US8228827B2 Samsung Electronics TS 38.321 v15.6.0 51.5]23.08.2019
EP3557938B1 Guangdong Oppo TS 38.331v17.0.0 5.710.5125.05.2021
EP1705828B2 Nokia Technologies TS 33.220 v15.3.0 3.2|29.10.2018
EP2289268B8 Xiaomi TS 24.008 v17.6.0 4.4.45]05.06.2020
Us8000717B2 QUALCOMM TS 38.473 v17.0.0 9.3.1.271{16.03.2018
US7643456B2 Conversant Wireless TS 24.008 v11.8.0 9.515a21.08.2018
US9426697B2 BlackBerry UK Limited TS 24301 v17.6.0 55125C|06.11.2014
US7782818B2 Core Wireless TS 24.301v8.8.0 5.3.2109.06.2017
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Specific
declarations
with no
details

IPlytics™

Patent Declaration Practices

Publication Number

Declaring Company

Standard Document

Section Number

Declaration Date

US8837381B2 Ericsson TS 38.213 19.05.2017
EP2208384B1 Panoptis TS 38.213 07.05.2020
EP1952549B2 Huawei Technologies TS 38.212 23.10.2018
EP2234452B2 ZTE TS 23.292 24.10.2019
EP3496334B1 InterDigital TS 23.502 30.09.2021
EP2124499B1 Innovative Sonic TS 38.331 09.07.2020
US8228827B2 Samsung Electronics TS 38.321 23.08.2019
EP3557938B1 Guangdong Oppo TS 38331 25.05.2021
EP1705828B2 Nokia Technologies TS 33.220 29.10.2018
EP2289268B8 Xiaomi TS 24.008 05.06.2020
Us8000717B2 QUALCOMM TS 38.473 16.03.2018
US7643456B2 Conversant Wireless TS 24.008 21.08.2018
US9426697B2 BlackBerry UK Limited TS 24301 06.11.2014
US7782818B2 Core Wireless TS 24301 09.06.2017
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declarations
with no

details

IPlytics™

Patent Declaration Practices

Publication Number

Declaring Company

Standard Document

Section Number

Declaration Date

Ericsson TS 38.213 19.05.2017
Panoptis TS 38.213 07.05.2020
Huawei Technologies TS 38.212 23.10.2018
ZTE TS 23.292 24.10.2019
InterDigital TS 23.502 30.09.2021
Innovative Sonic TS 38331 09.07.2020
Samsung Electronics TS 38.321 23.08.2019
Guangdong Oppo TS 38.331 25.05.2021
Nokia Technologies TS 33.220 29.10.2018
Xiaomi TS 24.008 05.06.2020
QUALCOMM TS 38.473 16.03.2018
Conversant Wireless TS 24.008 21.08.2018
BlackBerry UK Limited TS 24.301 06.11.2014
Core Wireless TS 24.301 09.06.2017




Patent Declaration Practices

Publication Number |Declaring Company Standard Document Section Number | Declaration Date

US8837381B2 Ericsson TS 38.213 v17.1.0 10.2A|19.05.2017

* Specific
declarations
with all details

S First Assignee o o A Active (not L I
Publication . : Publication |Application |Expiration Litigation Litigation
Number Applicant/As | Highest Inventor(s) | pare Date Date cPC/PC lapsed or Granted | ase Name |Filed Date

signee Parent expired)
Ericsson Inc.,
LM Ericsson
US8837381B2 | Ericsson Ericsson ENGLUND EVA | 16.09.2014 27.09.2007 14.10.2030 HO4W72/14 true true Telefonaktiebola | 2015-02-26
get (publ) v.
Apple Inc.
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Patent Declaration Practices

.o Publication Number |Declaring Company Standard Document Section Number | Declaration Date
* Specific :
UsS8837381B2 Ericsson TS 38.213 v17.1.0 10.2A |19.05.2017

declarations

with all details
Standard Standard Technology Committee 3 . .
DocumentID | Project Generation Releases Groups ISLD Pooled? FRAND Reciprocity
T538.213 ISLD-201704-
v17.1.0 3GPP NR Rel 17 | 5G Release 17 RAN1 009 not true true true
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Patent Declaration Practices

o SpECifiC Publication Number |Declaring Company Standard Document Section Number | Declaration Date
. US8837381B2 Ericsson TS 38.213 v17.1.0 10.2A 119.05.2017
declarations
with all details
R T USB83738182 Standard Document Id TS 38.213 v171.0
CLAIM 13 0 SECTION 10.2A O

13. A user equipment (UE) for providing channel state feedback from the UE to a base station, the
UE comprising: a determining unit configured to determine whether the UE has received an up-
link grant from the base station; and a transmitting unit configured to transmit a first type of
channel state feedback information to the base station on the granted resource when the UE has
received an uplink grant, wherein the first type of channel state feedback information is a high-
resolution type, and a second type of channel state feedback information on a dedicated re-
source when the UE has not received an uplink grant, wherein said second type of channel state
feedback information is a low-resolution type, using a smaller number of bits than the first, high-
resolution type.

p
1
(
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A UE validates, for scheduling activation or scheduling release, a SL configured grant Type 2
PDCCH if - the CRC of a corresponding DCI format 3_0 is scrambled with a SL-CS-RNTI provided by
sl-CS-RNTI, and - the new data indicator field in the DCI format 3_0 for the enabled transport
block is set to '0' Validation of the DCI format 3_0 is achieved if all fields for the DCI format 3_0
are set according to Table 10.2A-1 or Table 10.2A-2. If validation is achieved, the UE considers the
information in the DCI format 3_0 as a valid activation or valid release of SL configured grant
Type 2. If validation is not achieved, the UE discards all the information in the DCI format 3_0.
ETSI ETSI TS 138 213 V17:1.0 (2022-05)1603GPP TS 38.213 version 171.0 Release 17 Table 10.2A-1:
Special fields for SL configured grant Type 2 scheduling activation PDCCH validation DCI format.
3_0D HARQ process number set to all '0's Table 10.2A-2: Special fields for SL configured grant Type 2
scheduling release PDCCH validation DCI format 3_0 HARQ process number set to all"1's
Frequency resource assignment (if present) set to all '1's
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Automative Association

Current version of C-V2X is called LTE-V2X as part of 3GPP Rel-14 & 15

NR-V2X as part of Rel-16 comes as an improvement to support autonomous driving

NR-V2X will complement and co-exist with LTE-V2X i.e. operation of NR-V2X alone is
not considered.

ocCco

G

T

A GLOBAL INITIATIVE
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R8 R14 R15 R16
2[]fo12 2[]1{.-‘[]3 201i3f[]6 2D1ff12
LTE LTE-V2X = copomsi = NR-V2X

O NR-V2X study item started in June 2018.
O Subsequent NR-V2X work item by December 2019.




»\V/2X Technical
Specification (TS)
and V2X Technical
Reports (TR)
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V2X Technical Specification

V2X Technical Reports

TS 22185

TR 22.885

TS 23.285

TR 36.785

TS 23.286

TR 22.886

TS 24.385

TR 37.985

TS 24386

TR 23.786

TS 29388

TR 38.885

TS 29.389

TR 38.886

TS 24.486

TR 23.776

TS 33185

TS 33.536

TS 22186

TS 23.287

TS 24.587

TS 24.588

TS 29.486

TS 36300

TS 38300

TS 38.101

TS 38.331




LPWA Evolution — NB-loT and LTE-M

5G NR based loT

LTE-M v' Part of IMT-2020
submission
v" Continue to
NB-loT address LPWA

use cases

rce: https://www.embedded.com/5g-roll-out-a-marathon-not-a-sprint/
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AG LTE-Advanced Pro

Rel-13 Rel-14 Rel-15

5G Phase 1

Use case extension Enhancements & 5G core support

5G Era
Rel-16

5G Phase 2

Rel-17

Cat M1 Cat M2 Cat M2 Enh. LTE-MTC Enh. LTE-MTC Enh.
1.4 MHz Up to 5 MHz Power / latency g
375 Mbps Max aobibe sl PO:"eeJ J::it::cy Peak rate increase
Cat NB1 Cat NB2 Cat NB2 Enh. NB-loT Enh. NB-loT Enh.
180 kHz 180 kHz Less power / latency, ext Power / latency Denk Tt ineraase
27 kbps DL reduction
ALL OF THESE RETAIN AN LTE AIR INTERFACE
2015 * 2016 2017 201’8 2019 2020 2021
03/2016 03/2017 06/2018 06/%20 12/2021
i LS et D specrieize

* Subject to change pending future 3GPP meeting outcomes



> NB-loT,
> LTE-M,

» LET Cat 1, Technical
Specification (TS)

’(/ZE LexisNexis  IPlytics™

S.No Technology 3GPP Standard 4G/5G
1 TS 36.300 4G
2 TS 36304 4G
3 TS 36.331 4G
4 TS 36.306 4G
5 TS 23.501 5G
6 . TS 37104 4G/5G
NarrowBand-Internet of Things (NB-IoT)
7 TS 36.104 4G
8 TS 36.141 4G
9 TS 37141 4G/5G
10 TS 36.101 4G
n TS 36.213 4G
12 TS 36.413 4G
13 TS 22.368 4G
14 TS 29.368 4G
15 TS 33187 4G
16 LTE-Machine Type Communication (MTC) 15 29.274 4G/5G
17 (LTE-M) TS 36.413 4G
18 TS 38.413 5G
19 TS 23.501 5G
20 TS 23.401 4G
21 TS 36.306 4G
22 Long Term Evolution Category 1 (LTE CAT 1) TS 37104 4G/5G
23 TS 37241 4G/5G




Untitled Query Edy

Select All = e.g. biotech, 3D print*, car or vehicle e

AND = Technology Classification = NB-loT -
LTE-M
Add Query
LTE CAT-1

Related Keywords: Not Available NB-loT v

> Searching by loT .
protocols allows refining e o |y | St o
patent declaration data
filtering out non-
relevant patents

967,941 0709 19,393

Market Overview Over Time Industry Trend Authority Indicators Rank Industry Clusters IPC/CPC Portfolio Concentration Citation Co-Assig

Ultimate Owner = 3 ¢ Rank 2 options ~ | % Export
ics Stacked Bar Chart

Ultimate Ow... + SEPs4 Fam.= Shares MC3 TR4 SES4 .

Huawei
Huawei 7069 2,892 149% 079 085 757% i 2m )
Samsung 2735 1987 102% 47 118 73% i Samsung

1833 -

ITE 635 1908 9:8% 044 12 T764% i

ZTE
IGElectronics 11169 1434  74% 524 | 137 782% !} = -
Qualcomm 7651 1091 61% 3.69 0.81 756% ¢ LG Electronics
Nokia 641 176 58% 128 084 781% } = -

Qualcomm
Foxconn 4536 787 41% 062 109 7B4% !

1093 .
T Grann 1009 RLR 1% ns 14 TI1% :

V7
7

@ lexisNexis  IPlytics”




VI. Blanket Declarations




Transparency Situation

The “minimal declaration” situation
Approximately only about 10-20% of all Wi-Fi SEPs are declared at
|IEEE

Approximately only about 20-30% of all AVC /HEVC or VVC SEPs are
declared at ITU-T

Only a limited number of Qi standard SEP holder list their patents
online

*The numbers quoted above are examples of expert reports and may vary when considering other reports. No matter what the percentages are all reports show that patent
declaration databases either include non-essential patents (e.g. ETS/ and others) or are incomplete (e.g. IEEE, ITUT and others).
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Challenges with video codec patent declaration data

Available video codec declaration data:

o IUT-T patent declaration database include over 70% so called “blanket”

declarations = Companies state to own video codec SEPs without proving
lists of declared patents.

O Patent pools such as MPEG LA, Access Advance or Velos Media only cover a
fraction of the video codec patent owners.

o We identify almost 150 entities that have submitted standards contributions
for video codec technologies. Patent declaration information or patent
pools are missing over for over 60% of these companies.
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Challenges with Wi-Fi patent declaration data

Available Wi-Fi declaration data:

O The Wi-Fi patent declaration database (IEEE IPR) include over 50% so called

“blanket” declarations > Companies state to own Wi-Fi SEPs without
proving lists of declared patents.

O Patent pools such as SISVEL only cover a fraction of the Wi-Fi patent
owners.

o We identify almost 100 entities that have submitted standards contributions
for Wi-Fi technologies (IEEE Mentor). Patent declaration information or
patent pools are missing over for over 60% of these companies.
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Challenges with Qi standard patent declaration data

The following companies have publicly announced royalty rates and lists
of patents they claim are infringed by products that implement the Qi

standard:

Name Link
Qi wireless power ) . . . o i
patent pool by Via LA https://www.via-la.com/licensing/qi-wireless-power/
Phillips

http://www.ip.philips.com/licensing/program/128/wireless-power

Powermat

https://powermat.com/oem-3/ip-licensing-program/

» Market experts believe that there are Qi standard patent owners
beyond the publicly listed information.
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https://www.via-la.com/licensing/qi-wireless-power/
http://www.ip.philips.com/licensing/program/128/wireless-power
https://powermat.com/oem-3/ip-licensing-program/

Identification approach with supervised ML

» The IPlytics data team has utilized a supervised ML algorithm to identify
undeclared patents.

» The algorithm uses true positive and negative training data to build patent
landscape classifiers with independently verified accuracy.

Global Train Classifiers Classifiers remove Classified into your
Patent Data using examples noise relevant technologies
0000000000 0000000000 o0 0000 TECH TECH  TECH
0000000000 0000000000 o0 0 0 000
0000000000 0000000000 000000 O A B C
0000000000 0000000000 o 0000 PY P PY
0000000000 0000000000 000000 [ ] o0 P P
0000000000 @) ooccccccee @ 00 000 @O oo oo oo
0000000000 0000000000 000 0 0 o0 o0 P
0000000000 0000000000 o0 00 © ° P
0000000000 0000000000 o 00 0000 P
0000000000 0000000000 0000000 00

’({E LexisNexis  IPlytics™




True Positives and True Negatives

True positive training set:
» Publicly known SEPs (patent pool lists)

» Highly relevant patents (based on SME review) as a result of an expert ,claim
standard section text comparison”

True negative training set:

» Patents with high scores but which are not relevant to the technology (based on
SME review).

» Patents related to the technology but not to the standard (based on SME review).

» Patents owned by companies with no connection to technology standard (based on
cluster).
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IPlytics undeclared patents

» Undeclared patents Wi-Fi 4,5, 6 Untitied Query

Select All
» Undeclared patents AVC, HEVC, VVC

AND % Technology Generation Wi-Fi 6 (IEEE 802.11ax)
» Undeclared patents Qi standard ‘ HEVC (1.269)

AND = Current Assignee VVC (H.266)
» Undeclared patents AV1, VP9 (coming soon) add Query H;"i:z:";
» Undeclared patents AAC (coming soon) ST Tl W e sOe

Wi-Fi & (IEEE 802.11n)

> Undeclared patents ATSC (coming soon) Swe | load  istory O (FEESO2TR0

Wi-Fi 6 (IEEE 802.11ax)
Wi-Fi 7 (IEEE 802:11be)
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VII. EU Regulation
Proposal




Draft EU Regulation Proposal

Details of EU Regulation Proposal:

1. The regulation proposes to create a SEP competence center (EUIPO) to
educate the industry and support with FRAND determination

2. The regulation proposes to create a reqgister of claim charted SEPs
» Companies must declare granted SEPs that they confirm to be essential
» SEP competence center (EUIPO) will check essentiality in random samples

3. SEP competence center will set an aggregate royalty rate for each industry
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Draft EU Regulation Proposal

Legal implication of EU Regulation Proposal

1. Any SEP can only be enforced in the EU if the competence center (EUIPO)
was consulted for FRAND determination beforehand.

2. However, the competence center (EUIPO) FRAND determination is non-
biding and patents will still have to be enforced in courts afterwardes.
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Draft EU Regulation Proposal

Current status EU Requlation Proposal

1. The SEP regulation is yet a draft proposal. There is an open public
consultation and companies can submit suggested changes to the current
EU draft of the SEP regulation proposal.

2. The SEP regulation proposal will need to be confirmed by the EU
parlament which will either take place end of 2023 or Q1 2024.

3. Should the EU regulation proposal pass the implementation of this new
law will only concern future standards e.g. 6G or Wi-Fi 7 not current
standards.
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VIIl. Empirical
Assessment Stud on SEP
Licening




Empirical SEP Study for the EU Commission

@ LexisNexis’
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Economic impact assessment on Standard Essential Patents (SEPs)

Support study

The Commission has announced a reform of the framework for Standard Essential Patents (SEPs) which
may include legislative and non-legislative initiatives. The study will complement all the information already

available and will assist to assess the necessity and the cost and benefit of any public action in the SEPs

Essentiality checks for potential SEPs
Framework for assessing the impact of different policy options

This study was drafted as part of an Impact Assessment Study, which was commissioned by the European
Commission. This study focuses on the impact assessment of potential policy options with respect to one

specific policy issue. namely transparency renoarding the actual essentiality of patents declared to be


https://op.europa.eu/en/publication-detail/-/publication/02013971-e7cd-11ed-a05c-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/c0b4b92e-e57f-11ed-a05c-01aa75ed71a1/language-en

Empirical SEP Study Findings - Transparency

1. Not all SEPs are specicially declared and for some SSO we recommend
specifcy patent declarations beyond the blanket statements e.g. IEEE or
ITUT

2. Even if patents are declared a certain level of declaration detall is needed
such as specifc versions or sections and claim numbers so that e.g. loT
protocols can be identified properly.

3. A SEP register would increase transparency so that data is available
across all SSOs and claim chart examples would allow understaing who
has enforcable rights for which standard.
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Empirical SEP Study Findings — Market Failure?

1. The costs of SEP litigation in Europe are considerabliy low compared to
patent maintanince costs.

2. There is no clear trend of increasing litigation to ubnormal levels in
Europe.

3. There is no systematic evidence that innovatiors have stopped investing
in R&D for standardized technologies.

4. There is no systematic evidence that implemneters have stopped
Implementing standards subject to SEPs.
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Claim Chart Sampling?

= Sample of claim charts are a statistically sound approach to represent the
essentiality rate of larget SEP portfolios. However samples must follow
certain statical rules:

1. Samples must be truly random
2. Samples must hav a minimum sample size of 100
3. The minimum sample needed is 10%

4. No more samples beyond 1,000 are needed to increase accuracy
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Claim Chart Costs

SEP evaluation rigorousness level description Average Median Min. Max
costsin € costsin€ | costsin€ | costsin€

A| Light SEP evaluation: Rough determination whether any TS could be relevant 355 € 184 € 3N€ 1,285 €
for given patent at all

B| Quick SEP evaluation: Rough determination, which TS could be relevant for 789 € 367 € 92 € 2,753 €
which claim features of the given patent

C| Specific SEP evaluation: Determination of specific standard sections for each 1,486 € 734 € 734 € 3,670 €
claim feature of the given patent

D| Claim chart: Specific SEP evaluation plus arguments on mapping, i.e., specific 4,159 € 3,670 € 734 € 8,808 €
correspondence

E [ Claim chart as to d) covering 2 different standards (e.g. 4G/5G) 6,117 € 6,239 € 4,404 € | 8,808 €
Claim chart as to d) with potential objections on essentiality 7,095 € 7,707 € 2936 € |8,808¢€

G| Claim chart as to d) with potential objections on novelty, inventive step, 7,860 € 8,533€ 5872€ |8,808¢€

and/or added subject-matter
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Claim Chart Time

SEP evaluation rigorousness level description Average Median Min Max
minutes minutes | minutes | minutes

A| Light SEP evaluation: Rough determination whether any TS could be relevant 58 30 5 210
for given patent at all

B | Quick SEP evaluation: Rough determination, which TS could be relevant for 129 60 15 450
which claim features of the given patent

C| Specific SEP evaluation: Determination of specific standard sections for each 243 120 120 600
claim feature of the given patent

D| Claim chart: Specific SEP evaluation plus arguments on mapping, i.e., specific 680 600 120 1,440
correspondence

E | Claim chart as to d) covering 2 different standards (e.g. 4G/5G) 1,000 1,020 720 1,440
Claim chart as to d) with potential objections on essentiality 1,160 1,260 480 1,440

G| Claim chart as to d) with potential objections on novelty, inventive step, 1,285 1,395 960 1,440

and/or added subject-matter
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Claim Chart Costs/Time

What is your biggest challenge with regards to SEP determination? Multiple
answers possible, N=245
50,00% 44,08%

40,00% o
33,06% 30,20% 30,61%

30,00%
20,00% 1714%

10,00%

0,00%
The time needed for Cost of claim Finding high quality Understanding the None of the above
claim charting charting subject-matter claim chart results
experts for claim
charting
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Is rigorous charting needed?

= Other EU studies (Pilot Study for SEP Essentiality Assessment) have shown
that claim charting e.g. through patent office examiners results in accurate
results but there is a systematic bias towards over identifying non-SEPs as
SEPs.

* |n other words claim charting of 4-6 hours (not rigourous) will lead to more
false positives than fales negatives.

= False positive type errors will always benefit SEP portfolios with lower
essentiality rates and have a relative negative effect on highly essential SEP
portfolios.

» These results suggest that only rigourous claim charting is unbiased and thus
a minimum cost of 3,600-4,000€ and 1,5 days is to be expected per patent.
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https://publications.jrc.ec.europa.eu/repository/handle/JRC119894

Claim Chart Sampling?

= |n order to create samples of claim charts to identify essentiality rates one
would need to conduct rigourous claim charting which costs between 3,600-
8,500€.

= For each SEP portfolio at least 100 charts are needed which would sum in 100
X 100 claim chart for the top 100 = 10,000 claim charts

= For the top 10 SEP holders we would even need 200-600 claim chart samples
so that we reach the 10%.

* |n sum we would need about ~12,000 claim chart samples with costs between
43m-102m EUR.

» What about updates? Samples are only always random for one point of time!
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VIIll. Data to Support
Valuation of SEPs




Semantic Essentiality Scores (SES) can be a
first efficient step towards SEP portfolio
determination
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Semantic analysis of patent claims and standards

~ Standard map » While claims and standards describe the
e very same topic and thus can be mapped
and charted by experts - the actual
R = - language used can be very different.

» To overcome this, we train a semantic
model that understands the context of

>/ claims and standards and recognizes the
- >4 use of different expressions for certain
‘ / . . .
- re fa Sy concepts to identify claim elements.
Patentmap © -/ » We use claim charts manually created by

experts as training data.
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Overview 44 Family Members 1 Citing Patents Semantic Essentiality 80%

Semantic Essentiality Score: 80%

Publication Number US9641655B2

SEMANTICALLY SIMILAR CLAIM 6 FE]

6. A wireless transmit receive unit (WTRU) comprising: a PDCP entity configured to:
receive a PDCP service data unit (SDU) from an upper layer entity, start a PDCP dis-
card timer upon receiving the PDCP SDU from the upper layer entity, process the
PDCP SDU to form a PDCP protocol data unit (PDU), send the PDCP PDU to a radio
link control (RLC) entity for transmission, and discard the PDCP SDU based on either
the PDCP discard timer expiring or receiving a PDCP status report that acknowledges
receipt of the PDCP SDU by a receiving PDCP entity; and the RLC entity configured to
discard an RLC SDU corresponding to the PDCP PDU based on either receiving an in-
dication of PDCP discard from the PDCP entity or re-establishment of RLC.

' Semantic Essentiality 80% “

SES - Patent claim and standard section side by side

nts 1Literature Standards 1Companies

Standard Document Id T538.322 v16.2.0

SEMANTICALLY SIMILAR SECTION 5.4 I'[-j

When indicated from upper layer (i.e. PDCP) to discard a particular RLC SDU, the
transmitting side of an AM RLC entity or the transmitting UM RLC entity shall discard
the indicated RLC SDU, if neither the RLC SDU nor a segment thereof has been sub-
mitted to the lower layers. The transmitting side of an AM RLC entity shall not intro-
duce an RLC SN gap when discarding an RLC SDU.

1) LexisNexis
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SES - Sort and refine patents as to essentiality score

SES &
Declaring Co.. & SSO & SE Publ. No. SE Stand. Doc.ID  SE Section No. SE Claim No. f‘lYes 2 15
/
Samsung Electron 82% / a
; g ETS US9049718B2 75383221620 5221 7 / Yes 3 15
ics Co. Ltd. /
f/
/ Yes 2 0
,Sa“ésungdﬂec"o” TS| US9049718B2 153832v1620 5221 7 82% ~
ics Co. Ltd. LITIGATED Yes 1
'g';t‘:;[z'g'tal Holdin ey US964165582 753832211620 54 6 80% FODLED == g
v ESSENTIALITY SCORE 62-100%
s E
Samsung Electron US1080504882  TS38.322v1620  5.61 5 79%
ics Co. Ltd.
0%
Samsung Electron
: ETSI US10602563B2 T538322V1550 5221 1 81% - A
ics Co. Ltd. ° 62 C 100 ©
0 documents without Essentiality Score
?;"g“':tg dﬂedm" ETS US1060256382  TS38322v1620 5221 1 81% y ©

~
i
(
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Connecting the data points

Scoreboard to valuate
declared patents:

» Claim sections similarity,
Inventor attendee
overlap, first applicant
contribution overlap,
FWD citation, NPL
citation, timing and
classification.
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Indicators

3

QUALCOMM Incorporated

Intel Corporation

pamsung Electronics Co. Ltd

Huawei Technology Co.,Ltd

Xiaomi Inc

Telefonaktiebolaget LM
Ericsson.

LG Electronics Inc
Apple Inc

NTT DOCOMO, Inc

ZTE Corp.

BlackBerry Limited
Nokia Corporation
Sony Corporation
Google Inc

Canon Inc

Nokia Technologies OY

NEC Corporation

International Business
Machines

Team

Legal

Market

Radicaln

Scope

Technical Cooperat
Reloy: ondca

Filters

ACTIVE

GRANTED

TRANSFERRED

LITIGATED

PATENT OFFICE

DATES

INDUSTRY SECTOR

INDUSTRY FIELD

KIND TYPE




X. Takeaways
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Why information is key!

Growing challenges:

» The volume and complexity of worldwide patents, standards and SEPs is
growing daily, making it difficult to manually identify, analyze and understand
relevant information on connected technologies.

> As aresult, there is a growing demand for IP analytics in many departments
like patent portfolio management, patent licensing, standards development,
M&A and legal divisions.
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SEP licensors (patent owners)
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SEP licensors use of IPlytics Platform:

>

Align R&D investments, standards development, patent prosecution,
patent portfolio management and licensing/monetarization strategy
to file valid and essential patents and to commercialize SEPs in world-
wide licensing campaigns.

Compare SEP portfolios for cross-license negotiations and monitor
competition making sure to sustain revenues both on the downstream
product market as well as upstream licensing market.

Monitor competitors' standards development investments
(contribution count) and identify new standards groups to maintain
leading positions in standards development.



SEP licensees (standards implementers)

SEP licensees use of IPlytics Platform:

» Value and determine SEP portfolios offered for license. Prepare for
FRAND negotiation. Identify the numerator and denominator to
measure the patent holder’s market share.

» ldentify standards subject to SEPs in the complex value chain of
suppliers as SEP holder approach OEMs or at least module supplier

» Monitor SEP filing, SEP change of ownership and litigation to quantify
risks and plan royalty payments.

» ldentify industry related (e.g. M2M, IoT, lloT) standards development
initiatives to have a seat at the table when future connectivity
technology is developed.
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IPlytics in a Nutchell

Coverage of worldwide SEP and contribution data

= Access to SEP declarations from over 25 standards organizations (over 580k declared patents),
= Access patent pool listed SEPs from over 10 patent pools (over 60k pooled patents),
= Access to standards contributions for cellular, wireless and video codecs (over 2M standards contributions)

Refinement features for SEPs and standards data

= SEPs/contributions can be refined by technology generations (3G/4G/5G, AVC/HEVC/VVC, Wi-fi 4/5/6/7), standards
groups and releases (RAN 1, JVET, TGbe, Release 11-18) and protocols (NB-IoT, V2X)

Value standard essentiality (IPlytics Semantic Essentiality Score)

= Estimate declared patents’ claims likelihood of being essential to declared standards document sections

Identify undeclared patents (IPlytics Undeclared Patents)

= |[dentify patents hidden under blanket declarations for technologies such as video codec (AVC/HEVC/VVC) and Wi-Fi
(Wi-Fi 4,5,6).
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IPlytics Data - Reference Point

IPlytics data is a worldwide accepted reference point

IPlytics is the most trusted SEP solution in the world - there is nothing that compares with the IPlytics data quality, data
coverage and SEP-specific features (SES and undeclared patents):

= 97% of the top 30 SEP holders are IPlytics customers
= Courts reference IPlytics in FRAND determination cases
= [Plytics is used by both implementers and SEP licensors in licensing negotiations as a reference point

Patent Data Can Be One Reference Point — Among Others:

= SEP licensing involves complex negotiations.

= Cleaned and curated patent declaration data can serve as one reference point among others, including details on past
contracts, comparable license agreements, claim charts, subject matter expert testimony and more.
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Questions?

For more information on LexisNexis® IPlytics
please visit: www.lexisnexisip.com/iplytics/

Or request a demo at:
www.lexisnexisip.com/iplytics/demo

85


http://www.lexisnexisip.com/iplytics/
http://www.lexisnexisip.com/iplytics/demo

The 5G patent report 2023 will be published in October 2023.

f( ' LexisNexis'

Signh up to be among the first Who Is Leading
) ) the 5G Patent Race?
to receive the full version at: 2023

support@lexisnexisip.com
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Thank You

Tim Pohimann
Founder and CEO LexisNexis IPlytics

Pohimann@iplytics.com
[T] +49 (0) 030 5557 4282

LexisNexisIP.com
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