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Declaration of Craig Bishop

I. INTRODUCTION

I, Craig Bishop, declare as follows:

1. | have been retained as an independent expert witness on behalf of
Ericsson Inc., Nokia of America Corp., AT&T Services, Inc., Cellco Partnership
d/b/a Verizon Wireless, Google LLC, and T-Mobile USA, Inc., (to whom | will refer
to as Petitioners) for this inter partes review proceeding (which I may refer to at
times as an “IPR”).

2. | am being compensated for my work in this matter at my accustomed
hourly rate. | am also being reimbursed for reasonable and customary expenses
associated with my work and testimony in this investigation. My compensation is
not contingent on the results of my study, the substance of my opinions, or the
outcome of this matter.

3. In the preparation of this expert report | have reviewed the documents
cited herein, each of which is a type of material that experts in my field would
reasonably rely upon when forming their opinions, as well as all of the Appendices
attached hereto.

4. In forming the opinions expressed within this expert report, | have
considered:

e The appendices listed above; and
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e My own academic background, knowledge, and professional experiences in
the field of wireless communications.
5. Although I have attempted to organize the information presented in this
report into helpful sections and/or divisions, my opinions are supported by the
information in the report in its entirety.

II. QUALIFICATIONS

6. My complete qualifications and professional experience are described
in my curriculum vitae, a copy of which is attached as Appendix 1. The following
is a summary of my relevant qualifications and professional experience.

7. | earned my Bachelor of Electronic Engineering degree with Honors
from Polytechnic of Central London in 1989. In 2006, | earned my MSC in
Computer Science with Distinction from the University of Kent.

8. After graduating with my first degree, | worked as an operations
engineer at the British Broadcasting Corporation (BBC) for 4 years, then as a civil
servant at the UK Radiocommunications Agency until 1996, during which time |
became involved in telecommunications standardization in the European
Telecommunication Standards Institute (“ETSI”), working in particular in Technical
Committee Radio Equipment and Systems (TC RES2) concerned with the

standardization of Private Mobile Radio (PMR). From 1994 through 1996, | acted

6
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as Rapporteur for voice and data related PMR standards ETS 300 113, ETS 300 219
and ETS 300 390. | participated as the only TC RES2 delegate on behalf of the UK
Radiocommunications Agency, generating proposals in support of UK
administration and business requirements, downloading and reviewing other
meeting input documents, and proposing changes as necessary to ensure input
documents and the resulting specifications were in line with said requirements.

9. In 1996, | joined Samsung Electronic Research Institute as a Senior
Standards Engineer where | worked for 16 years, eventually becoming Director of
Standards and Industry Affairs in 2011. My work at Samsung mainly focused on the
standardization of Global System for Mobile Communications (GSM)/ General
Packet Radio Service (GPRS), Universal Mobile Telecommunications System
(UMTYS), the IP Multimedia subsystem (IMS), and Long-Term Evolution (LTE)/
Evolved Packet System (EPS) systems. Initially, | participated in ETSI Special
Mobile Group (SMG) committees SMG1, SMG2, SMG4, SMG5, and SMG9, and
relevant UMTS related sub-committees working on the air interface radio access
network protocols, service, and terminal aspects of UMTS and GSM/GPRS until
1999. In particular, | was a participant in the ETSI SMG2 meetings leading up to
selection of Wideband Code Division Multiple Access (WCDMA) as the radio
access technology for the Frequency Division Duplex (FDD) mode of UMTS.

7
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10. Beginning in 1998, | worked as a Principal Standards Engineer on the
3rd Generation Partnership Project (3GPP) on UMTS. | attended the inaugural 3GPP
Technical Specification Group (TSG) meetings held in December 1998, and | began
attending Working Group (WG) meetings in 1999. Specifically, | was a regular
participant in Radio Access Network (RAN) WG1, Services & System Aspects (SA)
WG1, Terminals (T) WG2, but | also attended TSG RAN and T plenary meetings
and sometimes other Working Groups and covering similar technical aspects as in
my previous work in ETSI. As an example, RAN WG2 was, and is, a Working Group
responsible for the specification of layer 2 and layer 3 Radio Resource, protocols for
the UE. As part of this work, | would prepare meeting contributions in support of
Samsung’s research and development activities. Also, by way of preparation for
each meeting, | would download all contributions and review those of interest to
Samsung, and where necessary, prepare additional input to the meeting based on
said review.

11. Beginning in 2000, | acted as project manager and then as system
engineering manager at Samsung, providing technical requirements for the team
working on Samsung’s UMTS modem development. This involved scrutiny of
ongoing standardization work, particularly in RAN WG1, RAN WG2, and TSG
Core Network (CN) WG1, from which | would download, and assess the impact of,

8
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contributions on Samsung’s development projects, ensuring that Samsung’s
development team was kept informed about the latest developments as layers 2 and
3 of the UMTS standard were stabilized.

12.  During this period, in addition to authoring and presenting technical
contributions for the 3GPP standard, and producing technical requirements for the
radio modem, | acted as Rapporteur for 3GPP Technical Reports covering User
Equipment (“UE”) capability requirements (3GPP TR 21.904) from 1999-2000, and
the Evolution of the 3GPP System (3GPP TR 21.902) in 2003 (the first Study Item
to consider the 3GPP system beyond UMTS towards LTE/EPS).

13. In 2005, I became Head of Advanced Technologies, Standards, and
Regulation (ATSR) at Samsung. In addition to my managerial duties which included
responsibility for standards, research, and regulatory engineers—including three
standards engineers who were regularly attending 3GPP RAN WG2 and Core
Network and Terminals (CT) WG1 Working Groups—I personally continued to
work on 3GPP standardization issues. From 2005 until 2008, | regularly attended
and participated in SA WG2 meetings, mainly focusing on IP Multimedia Subsystem
(IMS) including voice over IMS but also looking at wider Evolved Packet System
(EPS) related issues. From 2008 until 2011, | regularly attended and participated in
SA WG1 meetings. | also attended SA plenary meetings from 2008 until | left

9
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Samsung in 2013. As well as generating contributions in support of Samsung’s
research and development as preparation for each meeting, | would download and
review documents from other 3GPP members, identifying those of interest to
Samsung and, where necessary, preparing additional contributions on behalf of
Samsung. The work required a sound working knowledge of the broader 3GPP
system to ensure effective management of the ATSR team, effective participation in
meeting discussions, expert assessment of third-party standards contributions, and
provision of implementation guidance to Samsung developers.

14.  From 2005 until | stopped attending SA WG1 meetings in 2011, |
authored and presented over 100 contributions to SA WG2 and SA WG1 meetings
at 3GPP and appeared as an author/co-author on 18 patent applications related to
User Equipment operation in the IMS and the 3GPP Core Network.

15. In 2011, | became Director of Standards and Industry Affairs at
Samsung, and in November of that year | was elected to the Board of ETSI on which
| served for a term of 3 years until November 2014. In this position I gained further
perspective on the organisation, management, and activities of ETSI and its
Technical Committees and Partnership Projects including 3GPP.

16. Since leaving Samsung in January 2013, | have formed my own
consulting company which is a member of ETSI, and as part of various projects

10
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undertaken, | have continued to regularly access the ETSI and 3GPP document
servers, and to keep abreast of ETSI and 3GPP document handling and publication
practices.

17.  Through my extensive work in ETSI and on 3GPP standardization
issues over the years, | have become very familiar with ETSI and 3GPP practices for
when and how the technical standards (including revisions thereto) and other
standards-related contributions are made publicly available, including in the
1999-2012 timeframe when | was attending or monitoring various 3GPP Working
Groups, including RAN WG1 and RAN WG2, and since 2013 in support of my work
as an independent standardisation consultant.

18.  For purposes of my analysis in this declaration, | have been informed
that a person of ordinary skill in the art (“POSITA”) would have had a bachelor’s
degree in electrical engineering, computer engineering, or a related discipline,
knowledge of the relevant 3GPP standards as of this time, and at least 2 years of
experience working in a field involving wireless communications. A person with a
different degree but with additional relevant experience could still qualify if the
additional experience compensates for the different educational background. A
person with less than 2 years of experience working in a field involving wireless
communications could still qualify if the person has additional education that

11
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compensates for their lesser experience.

III. PUBLIC AVAILABILITY OF 3GPP STANDARDS PROPOSALS
AND OTHER DOCUMENTS

19. Based on my years of experience working in various capacities in 3GPP
and on 3GPP standards issues, | am familiar with the regular business practices of
the 3rd Generation Partnership Project (3GPP) relating to technical documents
including specifications, draft standards and proposals, and standards-related
technical contributions, as well as the business practices through which 3GPP makes
these documents public.

A.  Prominence and Purpose of 3GPP

20. 3GPP was inaugurated in December 1998 to produce Technical
Specifications and Technical Reports for the Universal Mobile Telecommunications
System (UMTYS), a 3G Mobile System based on evolved GSM core networks and a
new radio access network known as UTRA (UMTS Terrestrial Radio Access).
Appendix 2 at 2, 3 (“[3GPP] Partnership Project Description”); Appendix 3 at 1;
Appendix 4 at 5. At that time, various standards organisations agreed to cooperate
to produce a “complete set of globally applicable Technical Specifications” that
would then be transposed into standards by the relevant standardization bodies (also
known as Organizational Partners). Appendix 2 at 3, 5 (“[3GPP] Partnership Project

Description”). 3GPP “attracted a very strong commitment from organisations and
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companies around the world, reflecting the truly global nature of the project.”
Appendix 4 at 7.

21. 3GPP is a global initiative partnership made up of Organizational
Partners, Market Representation Partners, and Individual Members. Appendix 5 at
8, 9; Appendix 2 at 10. Today, 3GPP unites seven telecommunications standard
development organisations (“Organizational Partners”) from around the world: the
Association of Radio Industries and Businesses (ARIB) and the Telecommunication
Technology Committee (TTC) from Japan, the China Communications Standards
Association (CCSA) from China, the Telecommunications Standards Development
Society, India (TSDSI) from India, the Telecommunications Technology
Association (TTA) from Korea, the European Telecommunications Standards
Institute (ETSI), and the Alliance for Telecommunications Industry Solutions
(ATIS) from the United States. These Organizational Partners are regional standards
organisations that have the authority to define, publish, and set standards for their
respective regions. Appendix 2 at 12. 3GPP also includes “Market Representation
Partners” that represent various industry perspectives and offer market advice.
Appendix 5 at 9 (3GPP Working Procedures, “Market Representation
Partnership”); Appendix 2 at 14; Appendix 4 at 5. Additionally, 3GPP includes
individual member companies (“Individual Members™) that participate in 3GPP

13
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through their membership in a 3GPP Organizational Partner. Appendix 5 at 9 (3GPP
Working Procedures, “Individual Membership”); Appendix 6 at 5 (textbook
including a chart showing 3GPP structure at the time of publication); Appendix 8 at
9, 10. As an example of how prominent 3GPP was (and remains) in the industry,
there were 583 participating Individual Members in 2017. Appendix 7 at 9 (3GPP
Project Coordination Group document showing 3GPP membership numbers to
2017). There were 835 individual members as of August 2024. Appendix 9.

22.  As noted in paragraph 20, a primary goal of 3GPP is to provide an
environment to produce Technical Specifications and Technical Reports that define
and standardize technologies covering cellular telecommunications networks,
including User Equipment or Mobile Device (UE) technologies, Radio Access
Network (RAN) technologies, Core Network (CN) technologies, and service and
system capabilities such as work on codecs, security, and quality of service. The
specifications also provide hooks for interworking with non-3GPP networks
including, but not limited to, Wi-Fi networks. Appendix 2 at 32-40; Appendix 3 at
2.

23.  Given the prominence of 3GPP in the wireless communication industry,
beginning in 1999 and continuing through today, interested POSITAs were tracking
the developments of the latest 3GPP specifications and reports to ensure timely

14
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development of products and services by their companies that were consistent with
the standards being developed. In other words, it is my opinion that a POSITA would
have to be familiar with 3GPP and with the specification-related documents
produced as part of the 3GPP process in order to properly perform his or her job.
Without access to and knowledge of the 3GPP documentation, including, for
example, the substantive contents of 3GPP technical specifications, an engineer
could not develop products that were interoperable with the worldwide 3G, 4G, and
5G standards. Because 3GPP documents were an important aspect of a POSITA’s
professional experience, textbooks and articles about cellular communications
commonly directed readers to the 3GPP website for information regarding standards
development. Appendix 4 at 9 (directing readers to the 3GPP website at the
conclusion of the chapter on the success of 3GPP in the standards development
process). As a POSITA myself, | would regularly visit the 3GPP website for the
latest developments in mobile communications standards setting and refer
colleagues involved in the development of such devices to the 3GPP website as a
valuable reference.

24. My personal experience at Samsung confirms 3GPP’s prominence in
the wireless industry. For example, engineers and managers at Samsung who were
responsible for implementing 3GPP compliant modem software (and who were not

15
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attending 3GPP meetings or involved with development of the 3GPP standard in any
direct way) would often enquire as to which version of a given 3GPP specification
they should be developing. Further, between 2000 and 2004, part of my role at
Samsung involved advising software engineers implementing the 3GPP standard on
the correct interpretation of the specifications and ensuring that they were made
aware of any changes and proposals made during the 3GPP standards development
process that would impact their work. | also for a time maintained an internal
company database that tracked 3GPP-approved changes to help the software
engineers at Samsung implementing the 3GPP standard more readily stay informed
as to changes that would impact their work. The database also included links to
relevant 3GPP documents so that engineers could access the documents directly. In
short, the technical output of 3GPP was, and continues to be, well known at 3GPP
member companies, even by engineers who were not directly involved with
designing the 3GPP system or contributing to the 3GPP standard process.

B.  3GPP’s Policy of Making Documents Public

25.  3GPP’s policy was to make 3GPP documents available to the public,
including to interested POSITAS. The free availability of 3GPP documents to any
interested member of the public was widely recognized in the industry. As an

example of the prominence of 3GPP and its place in the wireless standards industry,
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| note that textbooks directed readers to the 3GPP website for information about
relevant standards. For example, Appendix 6 at 6, 9 (“The latest specifications can
be obtained from 3GPP [9]”, “[9] http//:www.3GPP.org”); Appendix 8 at 10
(“3GPP TSs and TRs are publicly available at the 3GPP web site at either of the
following URIs: http://www.3gpp.org/specs/specs.htm [or]
http://www.3gpp.org/ftp/Specs/archive/”’). Because the purpose of 3GPP is the
worldwide adoption of a common standard, no restrictions on distribution or
discussion have ever been placed on 3GPP documents. Appendix 10 at 8 (“No
password is needed to access any information on the 3GPP Web site, all information
is openly published”).

C. 3GPP Structure and Standards Development Process

26.  Within 3GPP, responsibility for producing specifications was delegated
to the Technical Specification Groups (TSGs). Appendix 5 at 10, 13 (3GPP
Working Procedures, “TSG tasks”). At its inception, 3GPP was divided into four
Technical Specification Groups (TSGs), each covering a particular category of
technology. Appendix 2 at 31 (3GPP Partnership Project Description); Appendix 6
at 5, 6 (textbook listing four TSGs and noting the subsequent addition of a fifth
TSG); Appendix 4 at 6, 11, 12. Each TSG is further divided into a number of
Working Groups (WGs). Appendix 8 at 8, 9; Appendix 4 at 6; see also Appendix

17
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5 at 13 (3GPP Working Procedures). Two of the TSGs from 1999 are still in
existence in 2024: TSG Radio Access Networks (RAN) and TSG Service & Systems
Aspects (SA). The activities of two other TSGs, TSG Core Networks (CN) and TSG
Terminals (T), were amalgamated under Core Network and Terminals (CT)
following the closure of TSG T in 2005, with responsibility for terminal test
specifications being moved to a RAN working group (RAN WG5). The fifth TSG,
GSM EDGE Radio Access Networks (GERAN), was responsible for evolution of
the GSM radio technology from 2000 until that TSG closed in 2016 and its work
was transferred to a RAN working group (RAN WG6) which was itself closed in
July 2020.

27. The TSGs held quarterly plenary meetings where members’
contributions, draft specifications/reports, and other documents that had been agreed
upon by the Working Groups were presented for discussion and approval. Appendix
5 at 23 (3GPP Working Procedures, “Deliverable types,” stating that Technical
Specifications and Technical Reports are “drawn up by the TSGs” and are approved
by TSGs); Appendix 8 at 9 (“3GPP Deliverables™). Once a Technical Specification
was, or Change Requests creating a new version of a Technical Specification were,
formally approved by TSG plenary, the latest version of said Technical Specification
would be created by the Mobile Competence Centre (MCC) and uploaded to the file
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server. Appendix 10 at 6, 7; Appendix 11 at 1. In that way, the conclusion of 3GPP
TSG plenary meetings serves as notice that new versions of specifications
incorporating Change Requests approved by the TSG meeting will shortly be made
available on the public 3GPP server.

28.  As part of the standards development process, delegates could submit
contributions on behalf of the Individual Members. Members had an incentive to
stay updated on 3GPP developments because those members usually wanted to
contribute to the standard and make suggestions as to what technology and/or
features should (or should not) be included. Delegates also attended 3GPP meetings
to keep their employers abreast of developments related to the standards that would
ultimately apply to those members and the products those members (e.g., companies)
produced. 3GPP members around the world, and the interested POSITAs employed
by them, would have been motivated to stay up to date regarding 3GPP technology
evolution to ensure their research and development programmes remained relevant
to the systems being specified and that their products were compliant with the
published 3GPP specifications. In light of this need to follow the standards
development process, delegates often distributed 3GPP-related documents far
beyond the attendees at 3GPP meetings. This was certainly my experience at
Samsung.

19

Petitioners' Exhibit 1017

Ericsson Inc., et al. v. KT Corporation, et al.

Case No. IPR2025-00084; U.S. Patent No. 11,219,000
Page 19 of 514



Declaration of Craig Bishop

D. 3GPP Documents

1. Technical Specifications and Reports

29. The Technical Specifications and Reports developed by 3GPP were,
and still are, driven by the technical contributions of 3GPP members. As part of that
development process, various types of documents were produced. The 3GPP process
involved the consideration of temporary documents (“TDocs,” also referred to as
“contributions”), many of which constituted technical proposals for how the system
should be implemented and some of which were adopted as the basis for parts of the
Technical Specifications.

30. As I noted in paragraphs 20 and 22, a primary purpose of 3GPP is to
prepare, approve, and maintain globally applicable Technical Specifications and
Technical Reports. Appendix 5 at 7 (3GPP Working Procedures, “Purpose”). A
“Technical Specification” as defined by 3GPP is “[a] 3GPP output document
containing normative provisions approved by a Technical Specification Group.”
Appendix 5 at 28. 3GPP would (and still does) periodically freeze a complete set of
standards (referred to as a “Release”), and each set would include new specifications.
Appendix 10 at 6. 3GPP would also make publicly available draft specifications that
would usually be included as part of the next Release once approved.

31. It was widely known that Technical Specifications (and Technical
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Reports) were publicly available on 3GPP’s website. It was also well known that the
latest version of a given specification that was under change control would be made
available following each TSG Plenary meeting responsible for that specification, and
that TSG Plenary meetings usually occur four times per year. Appendix 10 at 6, 7;
Appendix 11 at 1.

32. Latest and previous versions of Technical Specifications could be
easily accessed from the 3GPP website. The specifications page provided direct links
to the specifications area in the 3GPP website’s file repository. Appendix 11 at 1.
In the 2017 timeframe, the specifications page listed the specifications by the date
of the approval of the latest versions reflecting the TSG plenary meeting date. E.g.,
Appendix 11 at 1.

33. Additionally, the 3GPP specifications followed a clear numbering
scheme to help the public, including interested POSITAs, identify the subject matter
of each specification. Appendix 12 at 1. As described on the 3GPP Numbering
Scheme webpage, all 3G and GSM specifications had a specification number of 4 or
5 digits, where the first two digits defined the series. Appendix 12 at 1. The
Numbering Scheme webpage included a table showing the subject matter
corresponding to each series. Appendix 12 at 1. For example, the “38 series”
focused on “Radio technology beyond LTE” aspects (i.e., 5G NR). Appendix 12 at
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1. An interested POSITA could narrow down the relevant specifications based on
whether the specification applied to only 5G NR, evolved UTRA (i.e., 4G or LTE),
3G, GSM, or to GSM, 3G and evolved UTRA (GSM-only specifications were
transferred from ETSI to 3GPP in July 2000). Appendix 12 at 1. For a specification
in the 21-35 series, this could be determined based on the third digit of the
specification number, where a “0” indicates that the specification applies to both
systems. Specifications outside the 21-38 series in 2017 applied only to GSM
systems. Appendix 12 at 1.

34. The specifications were stored on the 3GPP website’s file repository as
zipped files, where the filenames followed the structure: SM[-P[-Q]]-V.zip. This
format corresponded to the numbering scheme discussed in paragraph 33. Appendix
12 at 2. “S” represented the series number; “M” represented the mantissa (the part
after the series number); “P” represented an optional part number; “Q” represented
an optional sub-part number; and “V” represented the version number (without the
separating dots). Appendix 12 at 2.

35. The Working Groups would create incremental versions of the draft
specifications (e.g., V0.2.1, V1.0.0, V1.1.0, etc.). These versions were made
available on the 3GPP website’s file repository which is accessible from the 3GPP
specifications page. The version numbering scheme for Technical Specifications and
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Technical Reports was standardized by 3GPP. The version number included three
fields: the major version field, the technical version field, and the editorial version
field. Appendix 13 at 3. The major version field reflects the stage of the
specification, with “0” representing an immature draft and a value of “3” or greater
representing a specification that has been approved by the relevant TSG and thus
placed under change control. Appendix 13 at 3. The technical version field begins
at zero and is incremented every time a technical change is made to the specification
(either as part of the drafting process or as part of an approved change request).
Appendix 13 at 3. The editorial version field begins at zero and is incremented each
time a non-technical change is made to the specification (e.g., to fix a typographical
or formatting issue). Appendix 13 at 3.

36. | understand that the alleged invention in the 000 patent relates to
cellular telecommunications networks, and more particularly to allocation of uplink
control channel resources. Any POSITA interested in the allocation of uplink control
channel resources would have been monitoring 3GPP’s activities in this area and
would probably have been already participating as a full or associate member or
observer in the standard development process, or would have at least known that
information regarding the proposed revisions to the technical specifications under
discussion were available through 3GPP.
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2. 3GPP TDocs

37. As mentioned in paragraph 29, the technical specifications and reports
developed by 3GPP were and are driven by the technical contributions of 3GPP
member companies. As part of that development process, various types of
documents were produced and submitted. Relevant to this case, the 3GPP process
involved the consideration of temporary documents or “TDocs,” which are also
referred to as proposals, contributions, or change requests. The agreement of
proposals submitted as TDocs results in the production of technical specifications.

38.  Prior to each Working Group meeting, members of the Working Group
would prepare TDocs to identify, discuss, and/or propose a new feature or change(s)
to an existing feature or to identify a technical issue for discussion. Interested
POSITAs would have known that TDocs could be a helpful source of technical
information regarding the 3GPP specifications.

39. Each TDoc was assigned a TDoc number, according to a standard
format set by 3GPP.! As described in the 3GPP Working Procedures, the numbering

system followed the format xminnzzzz. Appendix 5 at 19. This general naming

! Documents other than technical contributions (such as meeting reports) were also

assigned TDoc numbers for ease of reference.
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convention has been in use since at least 1999 with only minor variations. Within
that format, “x” referred to the relevant TSG. Appendix 5 at 20. For example, “R”
was used for TSG RAN. Appendix 5 at 20. Likewise, “m” referred to the relevant
Working Group. Appendix 5 at 20. A document for RAN WG2 would therefore
begin with “R2.” Appendix 5 at 20. The “i”” is normally a hyphen character but may
take on other values depending on the meeting to which the Tdoc is sumbmitted.
The two digits “nn” represented the year (e.9., 17), and the digits “zzzz” represented
the unique document number. Appendix 5 at 20. This document number was used
as the TDoc’s filename. Appendix 5 at 20.

40. Each TDoc would include in its header the meeting at which the
contributor intended the TDoc to be discussed. Most TDocs were uploaded to the
3GPP website for public viewing prior to the relevant Working Group meeting listed
on the TDoc, although some TDocs, including those created at meetings, were
uploaded during or after the meeting. Appendix 10 at 8. The documents were
uploaded to the public file repository in an area allocated to the particular Working
Group, e.g., Appendix 14 at 2 (RAN WG1 homepage with link to WG1’s
“Documents area”). Immediately upon upload, any member of the public could
download and access the TDocs and other documents offered for discussion. This
process has been in place since | began attending Working Group meetings in 1999.
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E. The 3GPP Website’s Public File Repository

41.  All TDocs, Technical Reports, and Technical Specifications were also
freely available to interested members of the public through the public file repository
accessible via the 3GPP website. Interested members of the public would have been
well aware of 3GPP and of the 3GPP website. 3GPP documents were accessible to
any member of the public through the 3GPP website without providing any login
credentials or other exclusive access criteria. Appendix 10 at 8.

42. Itis my recollection that in 2017, any interested member of the public
could locate relevant documents of interest on the 3GPP website using reasonable
diligence based on the website’s indexing scheme or the TDoc’s naming convention.
The documents on the 3GPP website were (and remain) organized according to the
relevant Working Groups within 3GPP (each of which focused on particular subject
matter) and then further organized based on the meetings of those groups. The
Technical Specifications and Reports were (and remain) organized according to their
subject matter as indicated by their series number and version. POSITAs would have
known which Working Groups focused on particular subject matter.

43.  An interested member of the public could locate documents of interest
by first navigating a web browser to the 3GPP website (www.3gpp.org). In the
2017 timeframe, to locate documents from the 3GPP home page, a user could have
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clicked “Specification Groups” Appendix 15. The corresponding webpages
contained links to the 3GPP’s public file repository (e.g., through the “Documents
area” link of a Working Group page). Appendix 14. To locate specifications, a user
could have clicked “Specifications” and followed links as described in section
I11.D.1 above. Instead of accessing the 3GPP file repository from the 3GPP website
home page, a user could have also accessed the file repository through the web
address www.3gpp.org/ftp or directly using ftp client software connected to
ftp.3gpp.org. A POSITA was also able to search for relevant documents using
keywords on the search facility on the 3GPP website from at least 2000, and from at
least 2015 using the 3GPP search portal (https://portal.3gpp.org/#/), where an
interested person could search for documents by title and source, among other things.

44.  The top two levels of indexing within the file repository were based
wholly on subject matter, as reflected by the division of subject matter among the
various TSGs and Working Groups, or into various Specifications. Specifically, an
individual could select the relevant TSG (or specification series) covering the subject
matter of interest. Appendix 16.

45.  For example, if the individual were interested in the radio access
aspects of 3GPP, they would click “tsg_ran.” From there, the individual would click
on the particular RAN Working Group covering the subject matter of interest.
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Appendix 17.

46.  Then, if the individual were interested in the Radio Interface Radio
layer 1, the individual would know to choose the folder for WG1. Appendix 17.
Once a user is in the relevant Working Group folder (RAN WGL1 in this example),
an individual would see a list of all meetings held by RAN WG including ad hoc
meetings. Appendix 18, Appendix 19.

47.  As shown in Appendix 18 and Appendix 19, a folder existed for each
meeting. For example, “NR_AH_1706" corresponded to TSG RAN WG1 NR ad
hoc held in June 2017.

48. A POSITA would know which meeting(s) would have covered
particular subject matter based on the working groups area of responsibility (e.g., for
RAN WGL1 - Appendix 14), and from publicly available meeting agendas. Many
POSITAs received notification of the meeting agenda directly via the 3GPP
Working Group email reflector lists. Appendix 21, Appendix 22 at 1. Further, an
individual could ascertain what subject matter was addressed at each meeting by
reviewing the report issued after each meeting, stored in the Report directory and
also linked in (or attached to) an email sent via the group’s email reflector. Appendix
20; Appendix 23, Appendix 24.

49.  In my experience, whilst the servers used for 3GPP file repository and
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many of its directories have been updated since 1999, and directories may as a result
have later dates associated with them (e.g., reflecting the last time they were
modified in some way or their contents were updated), the original upload date for
files including specifications has always been preserved, providing a true and
accurate indication of their earliest availability for download.

50. Once an individual navigated to the desired meeting folder, for example
“NR_AH_1706” the individual could then select the “Docs™ folder to view the
documents associated with that meeting. Appendix 20, Appendix 22. The
documents within this folder were listed by TDoc number, and interested members
of the public would have known to review the meeting report for each meeting to
confirm which topics were discussed at that meeting. E.g., Appendix 24. The
meeting report also contained a complete list of TDocs submitted to the meeting
which could be sorted by title, agenda item and agenda item description among other
things. Appendix 25 (Annex A of the meeting report).

51. Many TDocs were uploaded to the public file server for public viewing
prior to the relevant meeting (although some TDocs, particularly those created
during meetings, were uploaded during or soon after the meetings). Appendix 10 at
8. Throughout and since my participation in 3GPP, it has been recommended that
delegates attending a meeting download the relevant set of documents from the
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3GPP file repository onto their personal computers prior to each meeting. Appendix
10 at 7. Given that any interested member of the public could and was likely to
subscribe to the Working Group email reflector, it would also have been simple to
locate the location of relevant TDocs on the 3GPP server based on the information
sent out to said email reflector.

52. 3GPP’s public file repository provides a reliable mechanism for
identifying the date and time a document was uploaded to the website and then
available to download for public viewing. When a document is uploaded, the file
server automatically assigns the document a time stamp—i.e., an accurate and
automatically computer-generated electronic record of when the document was
uploaded—as part of the regular business practices of 3GPP. Appendix 10 at 8
(3GPP FAQs). This has been the practice regarding uploading documents to the
3GPP file repository since 3GPP was inaugurated, and my personal experience
confirms that the time stamps have always been a reliable way to determine when a
file was uploaded to the 3GPP website and immediately available for public
download.

53. Following each 3GPP meeting, the secretary would usually distribute
the meeting minutes via the corresponding email list with a request for comments.

E.g., Appendix 23, Appendix 24. Said email would effectively therefore inform
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subscribers that the meeting had taken place, would inform subscribers of the
documents that had been treated (or not), and in the event that the meeting was a
TSG plenary meeting, serve as notice that new versions of specifications
incorporating Change Requests approved by the TSG meeting, would shortly be
made available on the 3GPP public server. Further, an interested member of the
public following a certain topic would have known to check said report for related
contributions.

IV. 3GPP EXHIBITS

A. Ex. 1012: 3GPP Tdoc R1-1711853: » Activation/deactivation of
bandwidth part” 3GPP TSG RAN WG1 NR Ad Hoc #2
(’NR_AH_1706")

54. R1-1711853 is a technical contribution submitted to the 3GPP TSG
RAN WG1, NR AH 1706 meeting which was held between June 27-30, 2017. It
follows the general naming format (“xminnzzzz”) described in paragraph 392.
Accordingly, “R1” indicates that the contribution was submitted to RAN WG, “17”
indicates the year (2017) that this technical contribution was submitted, and “11853”

is the unique number that was assigned to this contribution document. It is titled

2 Note that from August 2016, RAN1 added another digit to the unique identifier “z”

field to cater for the increasing number of Tdocs being submitted.
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“Activation/deactivation of bandwidth part”.

55.  As | mention in paragraph 41 above, it has always been, and was in the
2017 timeframe, standard practice to make 3GPP meeting documents publicly
available on the 3GPP public file server from where an interested member of the
public exercising reasonable diligence could freely access them. To confirm the
availability of R1-1711853 on the 3GPP document server in the 2017 timeframe, |

navigated to the 3GPP website at http://www.3gpp.org, selected “3GPP Groups”

from the drop down menu, and then selected the “RAN1 — Radio Layer 1 (Physical
Layer)” from the 3GPP Groups page, and the “Documents area” link to access the
public file server where documents for the TSG-RAN Working Group 1 are stored,
and from where | navigated to the documents for RAN WG1 NR AH 1706. A true
and correct copy of the relevant portion of the Documents directory listing produced

by the file server website is provided below and in Appendix 22 at 57.

%] R1-1711852.zip 2017/07/01 0:56 44,5 KB
%] R1-1711853.zip 2017/06/29 12:35 27.5KB
%] R1-1711854.zip 2017/06/29 12:35 123 KB

56. The Docs directory index stated that R1-1711853 was uploaded on
“2017/06/29. 1 selected the link for “R1-1711853.zip” and downloaded a ZIP file of

the same name. The ZIP file contained a Microsoft Power Point document, “R1-
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1711853.pptx,” with a date stamp of “29/06/2017” (European date format) the day

before the date that the ZIP file was uploaded.

B= RI-1711853zip

> = OS(C) > Work > IPWork > Alston&Bird > 2024 Pegasus > R1-1711853zip Search R1-1711853.zip

T~ Sort (8 Extract all

57. A true and correct copy of the document within the ZIP file (R1-
1711853.doc) is provided as Ex. 1012. Based on my experience, | understand that
these date stamps mean that R1-1711853.zip was uploaded to 3GPP’s publicly
available website on June 29, 2017, during the RAN WG1 NR AH 1706 meeting,
and that any member of the public could have downloaded the ZIP file, extracted
the Power Point document enclosed, and viewed the contents of said document
without restriction on June 29, 2017 and thereafter. The draft report from RAN WG1
NR AH 1706, made available on July 3, 2017 (Appendix 23), confirms the
availability of R1-1711853 at the meeting (Appendix 24 at 90), as does the Tdoc
list in annex A of the report (Appendix 25 at index 1975). | have no reason to believe
that either the date stamp or the report from RAN WG1 NR AH 1706 are inaccurate.
| have therefore determined that R1-1711853 was publicly available on the file
server no later than June 29, 2017.

58. Based on the information above, it is my opinion that R1-1711853,
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titled ““Activation/deactivation of bandwidth part” and provided as Ex. 1012, was
publicly available to download from the 3GPP file server no later than June 29, 2017
and could have been distributed thereafter without restriction. Further, it was
publicly available at the 3GPP TSG RAN WG1 NR AH 1706 meeting held June 27—
30, 2017.

V. CONCLUSION

59. | declare under penalty of perjury under the laws of the United States
of America that the foregoing is true and correct. | hereby declare that all statements
made herein of my own knowledge are true and that all statements made on
information and belief are believed to be true; and further that these statements were
made with the knowledge that wilful false statements and the like so made are
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the

United States Code.

October 30, 2024 /7
) (>
N

Printed Name: Craig Bishop
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Curriculum Vitae

Name: Craig Bishop

Contact Tel No.: +44 (0)7984 564949 (mobile)

Email: craig@bishopcom.co.uk

Current job title: Independent Consulting Engineer, CEO
Address: 43 Ospringe Street, Faversham, Kent, ME13 8TW

Key Skills and Experience

e 35 years Telecoms, Radio and Broadcast experience

e 27 years experience of 2G/3G/4G telecoms standardisation

e Extensive knowledge of 3GPP and ETSI specifications and procedures including document
handling and publication practices

¢ Sound understanding of 3GPP systems, including Radio Access Interfaces and Networks, Access
Stratum protocols, Core Networks, Non-Access Stratum protocols, and IMS

e Experience of ETSI role from regulatory perspective (harmonised standards, mandates, spectrum,
etc)

e Depositions, reports, and declarations as expert witness in cases on 3GPP technologies and on
3GPP & ETSI practices and procedures.

¢ Intellectual property analysis including prior art search and evaluation of patent essentiality

e Application of data analytics and machine learning techniques to standards and IP data

e Programming in Java, Python, C, Octave (Matlab)

Career History

Bishop Communications Ltd. 01/13 -

Independent Telecommuncations Standards and Intellectual Property
Consultant

Company is a full ETSI member
Activities have included:

- Provision of expert support for IPR litigation from standards landscape analysis / background
technical reports to expert testimony reports / declarations and depositions on matters including
the public availability of 3GPP and ETSI prior art.

- Intellectual property analysis assessing strengths and weaknesses of patents and patent
portfolios, conducting searches for prior art, evaluating patent essentiality, and acquring relevant
documentation.

- Provision of expertise for EC funded ETSI Specialist Task Force (STF489) to produce
implementation guidelines for Total Conversation for emergency services. Project delivered on
time / budget and well received. Ouput published March 2016 as ETSI TR 103 201.

- Provision of expertise for ETSI Specialist Task Force (STF555) assessing the impact on existing
standards of communications involving loT devices in all types of emergency situations. Project
delivered on time / budget and well received. Ouput published July 2019 as ETSI TR 103 582.

- Provision of standards consultancy services for Samsung Electronics in ETSI including
membership of the ETSI Board until November 2014

Technologies covered in patent related work include: 3GPP GSM, UMTS, LTE, 5G NR radio interface
technologies (Phy, MAC, RLC, RRC), 3GPP access and core networks (GPRS/UMTS & EPC NAS),
IMS. Organisations covered include 3GPP & ETSI.
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Clients served / represented include: ADT, Apple, AT&T, Blackberry, Cradlepoint, DELL, Ericsson,
Honeywell, HTC, Huawei, LG, Lenovo, Motorola, Nokia, Oneplus, Oppo, Samsung, Sierra Wireless,
Thales, T-Mobile, Sprint, Verizon, Vodafone, Xiaomi, ZTE.

Working with: Addy Hart LLP, Alston & Bird LLP, Baker Botts LLP, Banner Witcoff LLP, DLA Piper
LLP, European Telecommunications Standards Institute (ETSI), Fish & Richardson P.C., Gibson Dunn
LLP, Haynes and Boone LLP, Hillebrand-CE GmbH, Kirkland & Ellis LLP, K&L Gates LLP,
MckoolSmith LLP, PV Law LLP, Paul Hastings LLP, Perkins Coie LLP, Powell Gilbert LLP, Sidley
Austin LLP, Samsung Electronics Research & Development Institute UK (SRUK), Taylor Wessing
LLP, Williams & Connolly LLP, WilmerHale LLP.

Expert testimony through deposition:

- Huawei Technologies Co. Ltd. vs. T-Mobile US, Inc., et al., Case Nos. 2:16-cv-0052-JRG-RSP,
2:16-cv-0055-JRG-RSP, 2:16-cv-0056-JRG-RSP, and 2:16-cv-0057-JRG-RSP (E.D. Tex.). On
behalf of T-Mobile US Inc.

- T-Mobile US, Inc., et al. v. Huawei Technologies Co. Ltd., Case Nos. IPR2017-00696 and
IPR2017-00697 (PTAB). On behalf of T-Mobile US Inc.

- LG Electronics, Inc., v. Koninklijke KPN N.V., Case No. IPR2018-00558 (PTAB). On behalf of LG
Electronics, Inc.

- Nokia of America Corp. and Ericsson Inc. v. IPCOM, GMBH & Co., Case No. IPR2021-00533
(PTAB). On behalf of Ericsson Inc.

- IPCom, GmbH & Co., Plaintiff, v. AT&T Inc., et al, Defendant, Nokia of America Corp., Intervenor,
Ericsson Inc., Intervenor., Civil Action No. 2:20-CV-322-JRG, and IPCom, GmbH & Co., Plaintiff,
v. Verizon Communications, et al., Defendant, Nokia of America Corp., Intervenor, Ericsson nc.,
Intervenor., Civil Action No. 2:20-CV-323-JRG. On behalf of Ericsson Inc.

- Ericsson Inc. v. Koninklijke KPN N.V., Case No. IPR2022-00069 (PTAB). On behalf of Ericsson
Inc.

Expert testimony in court:

- Between IPCom GmbH and Vodafone, et al., Claim No. HP-2018-000030 Claim No. HP-2018-
000031, High Court of Justice, Business & Property Courts of England and Wales, Intellectual
Property List (ChD), Patents Court. Retained by Vodafone.

- Between (1) Mitsubishi Electric Corporation (2) Sisvel International SA and Oneplus Mobiletech
UK Limited, Oppo Mobile UK Ltd, Xiaomi Technology UK Limited, et al., Claim No. HP-2019-
000014, High Court of Justice, Business & Property Courts of England and Wales, Intellectual
Property List (ChD), Patents Court. Retained by Oneplus, Oppo, and Xiaomi (trial held remotely
due to COVID-19 restrictions)

Samsung Electronics Research Institute (SERI) 12/96 — 01/13

Director Standards and Industry Affairs 03/11 -01/13
Mission and Tasks as for previous role plus:
- Proactive member of ETSI Board following election as Board member in November 2011

- Worked with Samsung internal and external legal counsel in response to EC investigation into
Samsung suspected abuse of Standards Essential Patents.

- Deposed by Apple as fact witness in ITC investigation 337-TA-794.
Head of Advanced Technologies Standards & Regulation 09/05 - 03/11

Mission: To help position Samsung and SERI at the forefront of mobile telecommunication
developments through participation in and leadership of mobile communications standards and
European regulatory affairs

Key tasks:
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- Developed standards and research strategy and coordinated activites with head office, acting as
official Samsung contact for the European Telecommunications Standars Institute.

- Programme managed standardisation and regulation projects covering 3GPP (RAN2, CT1, SA2,
SA1l, SA, RAN, CT), OMA, and mobile Broadcast strategies and technologies (DVB Forum),
European Framework projects (FP7), Spectrum Management (CEPT, ETSI EM, TFES, BRAN, ...)
and European Regulatory affairs (Digital Europe, relations with European Commission, ...). -
Grew department from 3 to 12 persons to cater for these activities.

- Participated and actively contributed to 3GPP SA1 (11/08 — 11/11), SA2 (10/05 — 08/11) , SA and
ETSI TC SCP groups on issues including IMS / CS Interworking (VCC / SRVCC, VoLTE, T-ADS,
ICS), Local IP Access & Selected IP Traffic Offload (LIPA-SIPTO), MOSAP, M2M/MTC,
Embedded / 4FF UICC.

- Drafted and filed communication technology related patents related to 3GPP SA2 and CT1
technologies — 18 filed, mainly IMS and 3GPP NAS related

- Supported Samsung IP team with analysis of Samsung and 3 party communication technology
related patents and claim charts including GSM/GPRS, UTRAN, NAS, and IMS patents

- Chaired SERI Patent Committee from 2007-2009 - SERI achieved patent targets for first time in
2007 and did so in every year following

Standards consultant — part time 09/04 - 09/05
(Whilst studying fulltime for MSC)

During this time, | conducted a review of the wireless communication technolgies and the associated
standards space, with a particular emphasis on 802.16a, as well as 3G and 802.11 evolutions. | was
also involved in analysis of 3 party patents and claim charts on request from Samsung IP team.

Technology Manager System Engineering group 06/03 — 09/04

Mission: To establish a System Engineering group within SERI to support development of SERI’s dual
mode GSM/UMTS radio modem platform.

Key Tasks:

- Defined and implemented System Engineering group strategy including recruitment and line
management of the group which grew from 3 to 10 engineers during this period.

- Developed detailed system requirements for SERI's dual mode 2G/3G radio modem platform(s)
including production of background documentation describing system wide behaviour

- Defined system test programme for platform, including example test cases using off the shelf test
equipment. This project outsourced (under my supervision) to a third party company for
completion.

- Provided continued support to development engineers in terms of understanding specification and
system requirements, particularly with respect to Access Stratum and Non Access Stratum
specifications and protocols.

- Instigated and managed studies investigating optimised system architecture for future Samsung
mobile platforms.

- Analysed Samsung and 3" party 3GPP technology related patents and claim charts on request by
Samsung IP team and reported on their value and standards essentiality.

Technology Manager Standards & System Group 04/02 - 06/03

Mission: To provide Standards support to SERI development teams and Samsung’s global
standardisation activities.

Key Tasks:

- Devised and implemented revised strategy to improve the focus of activities and provide improved
support for software developers from a system perspective.
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Attended 3GPP TSG SA plenary and occasional SA WG1 meetings - acted as rapporteur for
3GPP Evolution technical report 3GPP TR 21.902.

Analysed 3 party GSM/GPRS technology related patents and claim charts on request by
Samsung IP team and reported on their value and standards essentiality.

Line managed 3 engineers, ensuring that the group provided expert support for SERI SW and HW
developers in terms of standards interpretation and system requirements, particularly with respect
to the Radio Access Network.

Project Manager 04/00 — 04/02

Mission: To establish and manage development of a dual mode GSM/UMTS modem platform.

Key tasks:

Defined and managed work relating to core technology development for Samsung’s 3G handsets.

Determined major technical architecture and parameters for the platform producing high level
system requirements specification and project development plan.

As a technical authority on UMTS, supported the project in terms of requirements specification
and interpretation (L1, MAC/RLC, RRC, and NAS specifications), and contributed towards the
training of UMTS project team members.

Acting in a consultative capacity, interfaced with other departments in Samsung and with external
customers/suppliers on issues relating to 2G and 3G technologies

Responsible for the overall planning, work allocation and co-ordination of engineers for the
project, as well as being involved in recruitment — during this period the number of engineers
working on the project increased from 10 to over 40.

Instigated, defined and managed a feasibility study involving HW and SW engineers, as essential
preparation for the development of a dual mode GSM/UMTS radio modem platform.

Senior/Principal Standards Engineer 12/96 — 04/00

Mission: To support Samsung standards and development activities in ETSI and 3GPP.

Key Tasks:

Gathered and disseminated information throughout Samsung concerning latest specifications and
trends in telecommunications, providing advice to Senior Management on future strategies for
telecommunications development.

Acted as sole Samsung representative in ETSI TC SMG2 from December 1996 and during the
selection phase for the UMTS Radio Acces Technology providing training for Samsung engineers
on elaborated technologies

Participated in 3GPP TSG RAN WGL1 (UTRA Physical Layer), and RAN WG2 (L2/3) contributing
specifically in areas related to FEC, Common Packet Channel, and Transmit Diversity

In 3GPP TSG T WG2 | initiated and acted as rapporteur for the UE capabilities work item. | also
acted as liaison officer between TSG T WG2, TSG RAN WGL1 and TSG SA WGL1 (Service
Aspects) on issues of common interest

Acted as main spokesperson for and advisor on Samsung strategic activities in, 3GPP TSG RAN
from 3GPP’s creation until April 2000

Acted in a consultative capacity advising the company on technical, commercial and regulatory
issues relating to 3 generation telecommunications development and implementation.

Developed and promoted programme to co-ordinate standards activities throughout Samsung. —
Samsung Global Standards Strategy Group established in September 1998.

Attended ETSI TCs, SMG1, SMG4, SMG5, SMG7, SMG9 and SMG11 as required by Samsung
to keep abreast of developments prior to establishment of 3GPP
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Radiocommunications Agency 06/93 -11/96

HPTO Spectrum Engineer

Responsible for the management of spectrum for use by PMR and Wireless LAN technologies.

Defined and instigated development of an improved assignment methodology for Private Mobile
Radio (PMR) channels, promoting increased quality and spectrum efficiency.

Managed research projects involving the assessment and selection of bids from external
companies, submitted under competitive tender.

Represented the Agency in the National and International fora associated with the use of Land
Mobile Radio, acting as rapporteur for PMR voice and data standards in ETSI Sub-Technical-
Committee RES02, and as chairman of a sub-working group under ITU WP8A drafting the
recommendation for use of the radio spectrum by Radio LANSs.

Involved in CEPT Spectrum Engineering Project Teams, dealing with spectrum for Narrow band
PMR technology and co-ordination between that technology and T-DAB transmissions in Band llI.

Dispensed technical advice both within the Agency and to external customers, on national and
international PMR standards, assessing requests for additional frequencies, and providing
technical justification for assignments and wider spectrum policy

BBC Radio 11/89 — 05/93

Radio Operations Engineer

Worked on projects requiring the design, development, maintenance and testing of equipment for
use within the broadcasting chain.

Responsible for acceptance testing of new studios for Radio 5, and in particular redesign of
outside source circuits for the main sports continuity studio.

Involved in acceptance testing for NICAM transmission routers. Designed and implemented
modifications to synchronise transmission feeds, resulting in seamless switching between routers.

Education
1. MSC in Computer Science from the University of Kent

Awarded (with distinction): 07/2006

Dissertation title: Roles Variables and Program Analysis — Received prize for outstanding
achievement

. B.Eng. (Hons) in Electronic Engineering from the Polytechnic of Central London

Awarded: 07/1989

In house and external technical and management training including: Learning Tree courses on
System Analysis and Design, User Requirements, UML, and Project Management.

. On-line courses from: Cousera, Udemy, and Zenva courses covering Machine Learning, Python,

Data Science, and Natural Language Processing
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THIRD GENERATION PARTNERSHIP PROJECT (3GPP)

PARTNERSHIP PROJECT DESCRIPTION

During the meeting held in
Copenhagen, 2 - 4 December 1998
ARIB, ETSI, T1, TTAand TTC agreed this
Partnership Project Description.

2
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Preamble

Standards organizations and other related bodies have agreed to co-
operate for the production of a complete set of globally applicable
Technical Specifications for a 3rd Generation Maobile System based
on the evolved GSM core networks and the radio access
technologies supported by 3GPP partners (i.e., UTRA both FDD and
TDD modes).

The Project is entitled the “Third Generation Partnership Project”

and may be known by the acronym “3GPP”.

3GPP has been established for the preparation and maintenance of
the above mentioned Technical Specifications, and is not a legal
entity.

3
3GPP-04/12/1998
Petitioners' Exhibit 1017
Ericsson Inc., et al. v. KT Corporation, et al.

Case No. IPR2025-00084; U.S. Patent No. 11,219,000
Page 42 of 514




3GPP Overview

Project Co-ordination Group

Technical Specification Groups

Support Functions

Technical
Specifications
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Definition of the Third Generation Partnership Project

3GPP will provide globally applicable Technical
Specifications for a 3rd Generation Mobile System
based on the evolved GSM core network, and the
Universal Terrestrial Radio Access (UTRA), to be

transposed by relevant standardization bodies
(Organizational Partners) into appropriate
deliverables (e.g., standards).
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Scope and objectives (1)

The Technical Specifications will be developed in view of global roaming
and circulation of terminals.

The 3rd Generation Mobile System and its capabilities will be developed
In a phased approach. Initially, 3GPP will elaborate, approve and maintain
the necessary set of Technical Specifications for the first phase of a 3rd
Generation Mobile System including:

« UTRAN (including UTRA; W-CDMA in Frequency Division
Duplex (FDD) mode and TD-CDMA in Time Division Duplex
(TDD) mode)

3GPP Core Network (Third Generation networking capabilities
evolved from GSM . These capabilities include mobility management
and global roaming.)

Terminals for access to the above (including specifications for a UIM)

System and service aspects

6
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Scope and objectives (2)

The set of global specifications for the first phase of the
3GPP core network and the specifications for the GSM
core network should be common to the largest extent
possible and should not be needlessly different.

The results of the S3GPP work will form the basis of
member contributions to the ITU in accordance with
existing procedures.

3GPP will take account of emerging ITU recommendations
on interworking between IMT-2000 family members.

In the framework of agreed relationships, 3GPP will
elaborate Technical Specifications that will form the basis
of standards, or parts of standards, of the Organizational
Partners.

7
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Characteristics of 3GPP (1)

3GPP is characterized by the following attributes:

Minimum production time for Technical
Specifications from conception to approval

Fast, electronic based approval process

Maximum use of modern (electronic) working
methods

Minimum number of hierarchical levels with
decision making taking place at the lowest
appropriate levels

8
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Characteristics of 3GPP (2)

A Project Co-ordination function and a
Technical Specification function

« Task oriented, ensuring that on completion of
the tasks the future of the project is re-

evaluated

« Cost effective use of financial/human
resources provided by Partner Organizations
(if required)

9
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Partnership and Membership

3GPP comprises of:
 Partners:
— Organizational Partners

 3GPP is open to all standards organizations
Irrespective of the geographical location.

— Market Representation Partners

 Individual Members

10
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Organizational Partners (1)

Project Co-ordination Group «

Technical Specification Groups

Support Functions

Technical
Specifications

Ea—

Organizational Partners’ deliverables 11
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Organizational Partners (2)

An Organizational Partner is:

An open standards organization with a national,
regional or other officially recognized status
(in their country or region)

that:

* has the capability and authority to define, publish
and set standards nationally or regionally and

* has signed (or whose sponsor has signed) the
Partnership Project Agreement

Organizational Partners will meet as approriate and
make decisions by consensus.
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Market Representation Partners (1)

Project Co-ordination Group «

Market
Representation
Partners

Technical Specification Groups

Support Functions

Technical
Specifications

Ea—

Organizational Partners’ deliverables 13
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Market Representation Partners (2)

Standardization should meet market needs.

In order to identify market requirements, the high competence of
Market Representation Partners should be used.

A Market Representation Partner is an organization invited to
participate by the Organizational Partners to offer market advice to
3GPP and to bring into 3GPP a consensus view of market
requirements (e.g. services, features and functionality) falling within
the S3GPP scope.

A Market Representation Partner:

 does not have the capability and authority to define, publish and
set standards nationally or regionally

has signed (or whose sponsor has signed) the Partnership
Project Agreement

has committed itself to the 3GPP scope

14
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Individual Members (1)

3GPP

Project Co-ordination Group «

Market
Representation
Partners

» Technical Specification Groups

Technical )
INDIVIDUAL Contributions Support Functions

MEMBERS

Technical
Specifications

Ea—

Organizational Partners’ deliverables 15
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Individual Members (2)

Membership in an Organizational Partner is a pre-
requisite for Individual Membership in 3GPP.

Individual Membership is open to legal entities
committed to support 3GPP and to:

» contribute technically or otherwise to one or more of
the Technical Specification Groups within the 3GPP
scope

* use the 3GPP results to the extent feasible

Individual Membership in 3GPP will be terminated by
dissolution, abolition, resignation or expulsion from the
related Organizational Partner.
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Individual Members (3)

All entities registered as members of an Organizational
Partner and eligible for participation in the technical work
of that Partner, can become Individual Members of 3GPP.
Individual members shall apply to their Organizational
Partner to participate in 3GPP.

Individual Members act in the 3GPP in their own right;

they carry the full responsibility for their contributions.

Individual Membership applicants residing in a country/area
without an Organizational Partner can apply for
membership in an Organizational Partner according to the
rules of each Partner. (e.g. ETSI Associate Membership is
available)
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Observership

In order to ensure globally applicable Technical
Specifications, the status of “Observer” may be granted
by the Organizational Partners to an entity which has the
gualifications to become a future Organizational Partner.
The status of “Observer” includes obligations to:

identify as early as possible any regulatory requirements
that may lead to options within Technical Specifications

make their IPR policy available for consideration

contribute to the common objective of the 3GPP and
avoid duplication of work related to the 3GPP

The participation rights of an Observer will be decided on
a case by case basis.
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Documentation for 3GPP

The following 3 documents describe 3GPP:

 The Partnership Project Agreement

 The Partnership Project Description
(this present document)

 The Partnership Project Working Procedures

19
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The Partnership Project Agreement (1)

The Partnership Project Agreement Is a concise
legal document signed by participating Partners (or
their sponsaor).

It contains the minimum legal text necessary for
3GPP to function correctly.

The Partnership Project Agreement refers to the
Partnership Project Description and the Partnership
Project Working Procedures.
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The Partnership Project Agreement (2)

The Partnership Project Agreement includes obligations
on Organizational Partners to commit themselves to the
3GPP scope:

to encourage their members to contribute to the common
set of Technical Specifications and to avoid duplication
of work

to convert / transpose / adopt all relevant Technical

Specifications resulting from 3GPP into their own
relevant deliverables through their normal processes

to identify as early as possible, any national / regional
regulatory requirements that may lead to options within
the Technical Specifications

to make their IPR Policy available for consideration

21
3GPP-04/12/1998
Petitioners' Exhibit 1017
Ericsson Inc., et al. v. KT Corporation, et al.

Case No. IPR2025-00084; U.S. Patent No. 11,219,000
Page 60 of 514




The Partnership Project Agreement (3)

The Partnership Project Agreement includes obligations
on Market Representation Partners to identify market and
service requirement of 3GPP and to contribute to:

* the promotion of 3GPP

the definition of 3GPP System and Service scenarios

The Market Representation Partners should also
encourage their members to contribute to the common
objectives of 3GPP and to avoid duplication of work.
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Ownership of the Partnership Project results

The Organizational Partners of 3GPP will have joint
ownership (including copyright) of the Technical
Specifications.

23
3GPP-04/12/1998
Petitioners' Exhibit 1017
Ericsson Inc., et al. v. KT Corporation, et al.

Case No. IPR2025-00084; U.S. Patent No. 11,219,000
Page 62 of 514




Contributions to ITU

International
Recommendations

3GPP
ITU

' Project Co-ordination Group «

IMT 2000
Contributions
via existing
processes

» Technical Specification Groups

Technical )
INDIVIDUAL Contributions Support Functions

MEMBERS

Technical
Specifications

Ea—

Organizational Partners’ deliverables

Market
Representation
Partners
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Submission of 3GPP results to ITU

3GPP will not contribute directly to the ITU.

Formal contributions to ITU Study Groups are made
by ITU members following existing national/regional
Processes.
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Regulators / Governments

International
Recommendations

Regulators/

3G P P Governments
‘ Mandates

ITU
' Project Co-ordination Group «

IMT 2000
Contributions
via existing
processes

Market
Representation
Partners

» Technical Specification Groups

Technical )
INDIVIDUAL Contributions Support Functions

MEMBERS

Technical
Specifications

Ea—

Organizational Partners’ deliverables 26
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National / regional regulatory requirements

Variations imposed by national / regional
regulatory requirements will be included in the
Technical Specifications as defined by the

Technical Specification Groups.
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Resource requirements for establishing 3GPP

ETSI will absorb the initial cost of establishing the
3GPP, if required.

Thereafter, the costs will be shared by the
Organizational Partners. There will be no direct
3GPP membership fee for Individual Members.

Partners and Individual Members may provide
support functions to the extent that they are able
(eg hosting of meetings and provision of
Secretariat support).

The longer term financial requirements are for
further study.
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international Overview showing external interfaces
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Internal structure of 3GPP (1)

3GPP consists of a Project Co-ordination Group
(PCG) and Technical Specification Groups
(TSGS).

To assist in the co-ordination of the technical

activities, the TSGs are encouraged to meet at
the same time and place, as and when
appropriate (e.g. twice per year).
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Internal structure of 3GPP (2)

3GPP

Project Co-ordination Group

TSG 1SG TSG 1SG

Radio Service and

Access ﬁotre y Terminals System
Network etwor Aspects

Technical Specifications
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Work areas to be covered by the Radio Access Network TSG

Radio Layer 1 specification
Radio Layer 2 specification
Radio Layer 3 RR specification
lub specification

lur Interface

lu Interface

UTRAN O&M requirements

Base station radio performance specification

Conformance test specification for testing of radio aspects of
base stations

Specifications for radio performance aspects from the system

point of view
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Work areas to be covered by the Core Network TSG

Mobility management, call connection control signalling between
the user equipment and the core network

Core network signalling between the core network nodes. the
signalling supports functionality such as user location information,
subscription information and control of network services

Definition of interworking functions between the core network and
external networks

Packet related questions such as mapping of QoS ( e.g.
transparency for IP domain applications, general for bearer types,
special for optimized applications such as Voice over IP)

Core network aspects of the lu interface

Core network O&M requiremnents
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Work areas to be covered by the Terminal TSG

Service capability protocols

Messaging

Services end-to-end interworking

USIM to Mobile Terminal interface

Model/framework for terminal interfaces and services
(application) execution

Conformance test specifications of terminals,
including radio aspects
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Work areas to be covered by the Service and System
Aspects TSG

Service capabilities

- Definition of services and feature requirements

- Development of service capabilities and a service architecture for
cellular, fixed (and cordless) applications

Stage one and two descriptions for:
- Charging and accounting

- Network Management

- Security Aspects

Architecture

- Definition, evolution, and maintenance of overall architecture, including
assignment of functions to particular sub-systems and identification of
key information flows

- In co-operation with other TSGs, define required services, service
capabilities and bearer capabilities offered by the different sub-systems

Codec aspects
- Principles for definition of end-to-end transmission
- Definition, evolution and maintenance of relevant specifications

Project co-ordination
- High level co-ordination of the work performed in other TSGs and
monitoring of progress
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Primary responsibilities of PCG and TSGs (1)

The primary responsibilities of PCG, TSGs and
Organizational Partners are given in the following
tables:

Function Org
Partners
collectively

Approval of new Partners for X
3GPP

Approval of Organizational X
Partner funding requirements
and contributions

Allocation of human and
financial resources provided
by Partners to PCG

Allocation of resources to
TSGs

Allocation of resources within
TSGs
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Primary responsibilities of PCG and TSGs (2)

Function

Org
Partners
collectively

Allocation of voluntary
human and financial
resources by Market
Representation Partners
and Individual Members

Handling of appeals from
Individual Members on
procedural matters

Handling of appeals from
Individual Members on
technical matters

Determine overall time
frame and manage overall
work progress
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Primary responsibilities of PCG and TSGs (3)

Function

Org
Partner
collectively

Detailed time frame and
manage detailed work
progress

Approval of Technical
Specifications

Proposal and approval of
work items within the agreed
scope and terms of reference

Final adoption of work items
within the agreed scope and
terms of reference

Management of work items
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Primary responsibilities of PCG and TSGs (4)

Function

Org
Partners
collectively

Technical Co-ordination
(System Aspects TSG will
play a role here)

Appointment of Org Partners
meeting Chairman (provided
by host on a rotational basis)

Appointment of PCG
Chairman (for one year term)

Election of TSG Chairman
and Vice Chairmen

Creation of TSGs and
approval of their terms of
reference
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Primary responsibilities of PCG and TSGs (5)

Function

Org
Partners
collectively

Creation of TSG working
groups and approval of their
terms of reference

Election of TSG Working
Group Chairmen and Vice
Chairmen

Confirmation of individual
member participation rights

Approval of 3GPP scope and
terms of reference

Maintain Partnership Project
Agreement, Project
Description and Working
Procedures (consensus
agreement by all Partners)
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Participation rights in PCG and TSGs

The following have aright to participate in the PCG:
* Representatives of participating Organizational Partners
* Representatives of participating Market Representation Partners

e Chairman and Vice Chairmen of the TSGs, as ex-officio members

The following have aright to participate in the TSGs :

* Representatives of members of participating Organizational
Partners (i.e. Individual Members)

* Representatives of participating Organizational and Market
Representation Partners
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Principles for decision making within 3GPP

Decision making within PCGs
« By consensus amongst the Organizational Partners

« By vote amongst the Organizational Partners in
unavoidable cases

Decision making within TSGs
« By consensus amongst the Individual Members

» By vote amongst the Individual Members in unavoidable
cases

The Organizational Partners will conduct a fairness
review of the decision making process six months after
3GPP start-up, taking into account all concerns raised

(Note: voting will not be permitted on National/Regional
regulatory requirements)
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Principles for voting within TSGs

The following principles will be applied for voting within the TSGs

One “Individual company Member”, one vote

Organizational Partners to interpret “ Individual company
Member” according to its own rules of membership

The PCG will maintain a register of eligible voters for the TSGs

Each Individual Member may carry the proxy for up to five other
Individual Members
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Working language for 3GPP

The working language for 3GPP shall be English

* Meetings of the PCG and TSGs shall be
conducted in English

« 3GPP Technical Specifications shall be
prepared in English
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Relationship with other groups

3GPP will establish and maintain good relationships
with groups working on standards for other
IMT-2000 family members.
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Intellectual Property Rights (IPR) Principles (1)

The Individual Members of 3GPP are bound by the IPR
Policies of their respective Organizational Partner.

Individual Members are encouraged to declare at the
earliest opportunity, any IPRs which they may have
and believe to be essential, or potentially essential, to
any work ongoing within 3GPP.

After comparing their respective IPR policies, ARIB,
ETSI, T1, TTA and TTC have agreed that their IPR
policies share common principles are quite similar
and have agreed on the following additional principles
to maximize the success of 3GPP.
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Intellectual Property Rights (IPR) Principles (2)

To encourage their respective members’ declaration of
willingness to grant licences on fair, reasonable terms and
conditions on a non-discriminatory basis, and consistent with
the respective Organizational Partners’ IPR policies.

To encourage their respective members who may have IPR
which they believe to be essential, or potentially essential, and
are unwilling to license such IPR, that early indication of such
unwillingness be provided to their respective Organizational

Partners.

(i) To understand that essential IPRs mean essential IPRs
relative to any or all parts of the content of the 3GPP technical
Specifications.

(iv) A mechanism for exchanging information associated with the
patent statement among the Organizational Partners will be
Introduced so that such information may be used when
adopting relevant standards in each Partner Organization.
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Introducing 3GPP

I 1

The 3rd Generation Partnership Project (3GPP) unites seven

telecommmunications standard development organizations (ARIB, ATIS,
CCSA, ETSI, TSDSI, TTA, TTC), known as “Organizational Partners” providing
their members with a stable environment to produce the Reports and

Specifications that define 3GPP technologies.

3GPP specifications cover cellular telecormmunications technologies,
including radio access, core network and service capabilities, which provide
a complete system description for mobile telecommunications. The 3GPP
specifications also provide hooks for non-radio access to the core network,

and for interworking with non-3GPP networks

The Project’s Scope

The original scope of 3GPP (1998) was to produce Technical Specifications
and Technical Reports for a 3G Mobile System based on evolved GSM core
networks and the radio access technologies that they support (i.e.,
Universal Terrestrial Radio Access (UTRA) both Frequency Division Duplex
(FDD) and Time Division Duplex (TDD) modes).

The scope was subsequently amended to include the maintenance and
development of the Technical Specifications and Technical Reports for

evolved 3GPP technologies, beyond 3G.

¢ The latest 3rd Generation Partnership Project Agreement (Annex 42).

¢ The discussions that led to the signing of the 3GPP Project Agreement
were recorded in a series of slides called the “Partnership Project
Description” that describes the basic principles and ideas on which the
project is based. The document has not been maintained since its first

creation, but the principles within do still remain valid.
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The 3GPP Working Procedures are the rule book of 3GPP, with sections

covering:

e Description, Purpose, Scope and objectives

o Participation

e Structure

e Partners’ collective responsibilities

¢ Project Coordination Group (PCG)

e Technical Specification Groups (Incl. Elections)

¢ Work Programme & technical co-ordination

e Deliverables (Technical Specifications and Technical Reports)

e Reporting

The 3GPP production of specifications and studies (TRs) are contribution-
driven, by member companies, in Working Groups and at the Technical
Specification Group (TSQ) level. The Technical Specification Groups in 3GPP

are:

¢ Radio Access Networks (RAN)
e Services & Systems Aspects (SA)

e Core Network & Terminals (CT)

The Working Groups, within the TSGs, meet regularly and come together

for their quarterly TSG Plenary meeting, where their work is presented for
information, discussion and approval. The last meeting of the week of TSG
Plenary meetings is TSG SA, which also has responsibility for the overall

coordination of the technical work and for the monitoring of its progress.

The 3GPP technologies from these groups are constantly evolving through
Generations of commercial cellular / mobile systems (see table below).
With LTE and 5G work, 3GPP has become the focal point for the vast

majority of mobile systems beyond 3G.

Although these Generations have become an adequate descriptor for the
type of network under discussion, real progress on 3GPP standards is

measured by the milestones achieved in particular Releases. New features
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Introducing 3GPP
are 'functionality frozen’ and are ready for implementation when a Release
is completed. 3GPP works on a number of Releases in parallel, starting
future work well in advance of the completion of the current Release.
Although this adds some complexity to the work of the groups, such a way

of working ensures that progress is continuous & stable.

The major focus for all 3GPP Releases is to make the system backwards and

forwards compatible where possible, to ensure that the operation of user

equipment is uninterrupted.

For 5G, many operators are starting with dual connectivity between LTE
and 5G NR equipment — using the ‘Non-Standalone’ work completed early
in Release 15. In the process of completing the early drop of 5G NR care has
been taken to build forward compatibility’ into Non-Standalone NR
equipment, to ensure that it will be fit for use on Standalone 5G NR

systems.

For details of the contents of each Release, see the appropriate 'Release

Description’ document or go to our dedicated Release page.

Details of all 3GPP Work Items are in the 3GPP Work Plan, which provides
details of the cooperation between all of the 3GPP groups on “Features”,
defined as ‘new or substantially enhanced functionality which represents

added value to the existing 3GPP system'.
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Chapter 9: The Third Generation
Partnership Project (3GPP)

Section 1: The Creation of 3GPP

Karl Heinz Rosenbrock’

Having read the title, it should not surprise you that this section deals with the creation of the
Partnership Project for the standardisation of a Third Generation Mobile Communications
System (3GPP).

Why, you may ask. in a history book about the GSM and UMTS development, do I want to

k about the establishment of a partnership project? Isn't it the most natural thing to do?
This is, of course, a stance an insider can take today — after nearly 30 months of 3GPP’s
Lregtion and the smooth and successful running of this project.

As this section will eventually show, it took quite some time, filled with tough and even
piassionate discussions, before the goal was achieved. Approaching this idea from a rather
philosophical point of view, one should not be too surprised about the big efforts needed,

Because already the old Greek ancestors knew that “prior to being successful the Gods will

e 2
and some sweat™ ...~

uns Standards Institute (ETSI) membership towards a global approach in standardisation

Wl then deals with the establishment of an ad hoc group of the ETSI Board (UGG = UMTS
balisation Group) to address the matter of global standardisation in this context and the
imeetings and discussions. Afterwards, the 3GPP will be described in a rather general

. highlighting how it works, who the stakeholders are and dealing with the results

ved so far, The section is rounded up with the relationship towards the International

« undertook in the years 1995/1996 — only 7 years after its creation — resulted in

WM:I".& a Kind of mission statement for the Institute: “Making international standards
| first in Europe”.

xpressed in this section are those of the author and do not necessarily reflect the views of his affiliation

W cruel translations of o German idiom “Vor den Erfolg haben die Gotter den Schweill gesetzt™ ...
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238 GSM and UMTS: The Creation of Global Mobile Communication Chapter

¢ unanimously requested the ETSI Board (through its UMTS Globalisation Group) to The :
complete the negotiations with potential partners and to oversee the creation of the Part- reports i
nership Project; (transpo

s unanimously requested the ETSI Board to agree and maintain on behalf of ETSI the final OPs,
versions of the Partnership Project Description. the Partnership Project Working Proce- ' [ The
dures, and the Partnership Project Agreement; | successf
¢ unanimously authorised the director-general to sign the Partnership Project Agreement, ' subscriby
l being spi
] also has ;
9.1.2.4.14 Happy End in Copenhagen unable, ¢
1t was in Copenhagen where the last 3GPP preparatory meeting with all six OPs took place on Param
24 December 1998. Betess I
Here, the final fine-tuning of the 3GPP documentation was achieved. In addition. the 3GPP pRproYec
agreement” was signed (in a nice framework provided by the host, TeleDenmark) by the This inte
following OPs: ARIB, ETSI, T1, TTA, and TTC, popmclly,
Unfortunately, the partners from CWTS (China) were not authorised to sign the 3GPP IMTQ(_)U‘
agreement yel. Furthermore, owing to the fact that the UMTS Forum was unable to partici- wah o
pate in Copenhagen, they were prevented from co-signing the 3GPP agreement as a firsl _md”: ‘
n

Market Representative Partner (MRP).
During that Copenhagen meeting, another discussion ensued about the role the MRPs
should play. Finally, it was concluded that the high competence of MRPs should be used
in order to identify market requirements, thus enabling 3GPP standardisation to meet th B in
needs of the market. An MRP is an organisation invited by the OPs to participate in 3G St hus
with the objective of offering market advice to 3GPP and to bring into 3GPP a consensus vie v ‘ ’f:::
of market requirements. W the T

i ic

W3l H

9.1.3 What is 3GPP?

The 3GPP is a global standardisation initiative created in December 1998. Its task v
develop a complete set of globally applicable Technical Specifications for a third generil
(3G) mobile telecommunications system based on the evolved GSM core network nd:
innovative radio interface known as UTRA. The Project is based on a concept devis
ETSI aimed at facilitating better co-operation between regiona! standards organisai
and other industry groupings. 3GPP is a collaborative activity between officially recs
SDOs, with the participation of other industry groups and individual members.
Partnership in 3GPP is open to all national, regional or other SDOs, irrespectivenf h
geographical location — within the project the participating SDOs are referred to as OFs F
OPs may invite MRPs to participate: these may be any organisation from anywhe
world that can offer market advice to 3GPP and bring a consensus view of market
ments that fall within the project’s scope. Individual membership is open to compa!
organisations within the communications industry that are active members of ope of the!
The truly global nature and the breadth of the market interest in the task of specifying i
system is evident from the identity of the 3GPP partners (see further in sub-paragrapft:
and all agree that 3GPP is proving a highly successful initiative.

" The 3GPP Agreement and (he 3GPP Project Description can be found on the attached CD-ROM

Page 5 of 12

Petitioners' Exhibit 1017

Ericsson Inc., et al. v. KT Corporation, et al.

Case No. IPR2025-00084; U.S. Patent No. 11,219,000
Page 94 of 514



Tf

>mmunication

n Group) to
1 of the Part-

ITS1 the final
ywking Proce-

Agreement.

took place on

ion, the 3GPP
mark) by the

ign the 3GPP
ble to partici-
1ent as a first

sle the MRPs
nould be used
n to meet the
ipate in 3GPP
onsensus view

Its task was
yird generatiol
etwork and a
ept devised b
anisations, fonk

ally recognised

IS.

to as OPs.
nywhere in tht
market requifs
compani

one of the'
wcifying this 34
ragraph 9435

ROM in foldef &

e OFs. Individual members in their capacity as ITU members are also responsible for

sective of thefl

Chapter 9: The Third Generation Parmership Project (3GPP) 239

The 3GPP has no legal status. Ownership (including copyright) of the specifications and
reports it produces is shared between the partners. The 3GPP process includes a conversion
(transposition) of the project’s output into official standards and reports by one or more of the
OPs.

The specifications being prepared by 3GPP are evolved in part from the enormously
successful GSM standard, which is currently (February 2001) serving over 400 million
subscribers in more than 140 countries. Building on this massive installed base, the system
being specified by 3GPP will be an attractive upgrade path for existing operators and users. It
also has an assured compatibility with GSM — good news for both operators and users who are
unable, or unwilling, to upgrade to 3G.

Paramount among the 3GPP specifications is the definition of UTRA, the innovative radio
uccess technology that is the key to the new system’s high data rates and dramatically
improved performance. UTRA is spectrum-efficient and supports FDD and TDD modes.
This interface has been accepted by ITU as a member of the IMT-2000 family - or more
correctly, as fwo family members: IMT-DS, the FDD mode; and IMT-TC, the TDD mode.
IMT-2000 family membership requires the ability for users to roam globally and seamlessly,
which imphes interoperability with other family members: 3GPP thus co-operates closely
with the 3GPP2 project which is specifying another family member, a 3G CDMA system
bused on an evolution of the ANSI-41 architecture.

U.1.3.1 How Does 3GPP Work?

A0PP has been designed to minimise delays and inefficiencies. As a result, it has a “fat”
wrganisational structure and a large degree of distributed autonomy. Overall project planning

nd co-ordination is the responsibility of the PCG, with input primarily from the OPs, guided

by the MRPs. It is mainly at this level that regulatory requirements, provided by the tele-
eommunications administrations and governments around the world, are taken into account.

Thedevelopment of the specifications is performed by TSGs and their subordinate working
~etoups Here, the main participation is by technical experts from the individual members of

ing the results of the 3GPP work to the ITU.
’ At the time of the creation, 3GPP had structured around four principal aspects of the 3G
Wstem being defined as TSGs:

: - TSG CN: core network
* T5G RAN: radio access network

S0 SA: services and systems aspects
* ISG T terminals

A TSGi s authorised to develop and approve specifications and reports within its scope, ‘
S TSG SA also has a role of co-ordinating the work of the TSGs at a more detailed level

i the PCG, The result is a process that is able to rapidly produce and approve specifications
SHIGpOns in response to the needs of the market, although it is important to note that the
Mllwizhles do not have a formal status until they have been transposed by one or more of the

Al

r {ormal status is necessary for regulatory and other purposes in the various regions, and

OP< have committed themselves to complete this process rapidly. Each OP will apply i
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its own procedures, appropriate o their respective regions. As the official European SDO

-
within 3GPP, ETSI recognises the 3GPP output as ETSI Technical Specifications and ETSI .
Technical Reports without a need for any further endorsement within the Institute. This .
means that the 3GPP documents are published — within a matter of a few weeks — as identical .
text directly as ETSI deliverables. In addition, ETSI is transposing, i.e. adapting, a few of the .
mitial 3GPP specifications into ENs for specific European regulatory requirements. This is
happening in parallel with the publication of the initial Technical Specifications and will not
impede the implementation of 3G in Europe. :;'
|
9.1.3.1.1 Electronic Working o
3GPP has taken a leading role in changing the traditional ways of standards making, A very -
heavy dependence is now placed on electronic working, both outside and within meetings, .
advancing a trend that started in ETSI a year or two ago. This means that paper copies of drafl »
documents have been almost entirely eliminated, saving time and expense, and making a d -
significant contribution to the environment.
Given that 3GPP has participants from all over the world, the use of the Internet, e-mail .
exploders and other such facilities have proved invaluable for distributing and sharing infor .
mation, working drafts and so on, Delegates to meetings had already become used to downr e

loading working documents from the Internet and having updates to the documenfs
distributed in meetings on CD-ROM. But in recent months, in meetings around the world
participants have experienced the benefits of a local area network (LAN) solution as the lales
step in improving working methods. ETSI's headquarters premises already have LANs inull
its meeting rooms, but most other venues currently rely on temporary LANs (wired or radio)
using equipment and support kindly donated by individual members.

Such facilities permit delegates to access all the meeting documents electronically [l
their laptop computers. As a result, the huge burden of producing paper copies (as many i |
000 pages per delegate for some meetings) can be eliminated, Delegates can access ey
documents as soon as they are available, rather than having to wait for paper copies (04
made or for the documents to be distributed by other means, such as diskette or CD-ROM

N

9.1.3.1.2 Project Support |

For administrative and support purposes the 3GPP Partners have established a M¢
Compelence Centre (MCC) which is hosted by ETSI at its premises in Sophia Antpe
Southern France. The MCC was created in March 1999 to provide support not ouly 16
3GPP but also to ETSI's own studies in mobile technologies. A full description 0
including the financing is given in Chapter 15, Section 3.

9.1.3.2 Who are the Stakehaolders in 3GPP?

3GPP has attracted a very strong commitment from organisations and companies "_
world. reflecting the truly global nature of the project. There are currently $ix &
alphabetical order):

e The Association of Radio Industries and Businesses (ARIB), Japan
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3, languages being TD-SCDMA, proposed by CWTS. A similar group, 3GPP2, is preparing the cdma2000
ierous other specifications, UWC-136 TDMA specifications are being developed principally by UWCC,
needed (the | and DECT specifications are defined by a set of ETSI standards (Figure 9.1.1).

tes has been Since the UWCC and ETSI are both partners in 3GPP (as an MRP and OP respectively),

there is direct liaison between the Project and these two sources of specifications for other
IMT-2000 family members.

When 3GPP and 3GPP2 were created it was felt that the interests of each group were
sufficiently different to require them to remain separate but here again many of the OPs and
MRPs are common to both groups, so there are natural channels for information exchange.
Particular instances of formal co-operation between the groups were the two joint 3GPP-
3GPP2 workshops held in 1999 to address the “Hooks and Extensions™ issue aimed ar
ensuring interworking between the respective technologies.

In addition to all this, the 3GPP TSGs and their working groups are encouraged to liase
directly with relevant technical bodies within the Project as well as among the Partners.

fications for )
rties, which
ver, because
tfons to [TU
are made by

15 [0 groups
e interfaces
wrge number

9.1.6 Conclusions

ITU as an The attentive reader, and let’s assume that you are one, may still be astonished to learn whal
1e to contri- big efforts have been necessary in order to establish 3GPP,

In the meantime, i.e. in the course of year 2000 nearly the whole work of the former ETSI

ITU, ITU-R TC SMG has been incorporated into 3GPP, to a large extent within the new TSG GERAN.

Well, our Japanese friends were not happy about this shift because they feared that it could
yesult in delays in the 3G introduction in their country. They accepted this because a separate
TSG for the GSM work was created.

Trying to recall the heated discussions within ETSI about the scope of 3GPP from 1998,
ane has to admit that such a move would have been violently rejected by a lot of ETSI
members, maybe even by the majority. Using a philosophic approach, one can, of course.
sate that time helps healing (even wounds).

Todiy. i.e. February 2001, we can conclude from ETSI's point of view that all standardi-
sation work related to further evolution of the second generation mobile system, i.e. GSM.
~and (0 UMTS is being done well within 3GPP, Thus, the objective to avoid parallel work
Within ETSI TBs and 3GPP has been fully achieved.

The ability of organisations and individuals around the world to co-cperate and make
Mable a full set of stable, agreed 3GPP specifications in | year is a remarkable achieve-
I, one that is unprecedented in the world of standardisation. 3GPP meetings have taken
in many parts of the world, emphasising the strong commitment of the SDOs from ‘
\hia, Europe, Japan, Korea and the US, The MRPs have also lent very strong support to the
+ Thanks o this widespread and determined commitment it has been possible to meet the
WV lpgressive targets for 3G. ‘
B Release 99 was only the first step — the workload has continued to intensify this year, as i

Wifial specifications are refined and many new ones added, opening the path to full, |
less, global 3G services, changing forever the way that people communicate. i
the meantime, 3GPP has changed the designation of the releases and dropped to mention !
Searin order to avoid irritations and wrong expectations. Release 99 was first established
Beember 1999 and got its maturity in the course of year 2000. In 2000, more than 5700
rquests were implemented. The next big event will be Release #4 as a result of the

to provide a

itives?

eveloped
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p rate mode
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series of TSG meetings scheduled for March 2001 in Palm Springs, US. This will obviously
result in a further stabilisation and extension of the UMTS specifications.

3GPP is running very well. The individual members from the six OPs seem to be very
satisfied with this arrangement — and the production line is in full swing.

Without exaggeration, one can give 3GPP the attribute of a success story. One may quote
again here Mr Ed Roney who even addressed the 3GPP concept — prior to its realisation —as a
“paradigm shift”.

As the results of the GSM and UMTS related standardisation work represent a great part of
ETSI's deliverables, it might be justified to note here that during the year 2000, ETS]
published more than seven new deliverables each working day (Monday through Friday),
i.e. one deliverable per hour!

Further information may be found on the 3GPP website at http://www.3gpp.org.
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Section 2: UMTS in 3GPP (December 1998-May
e 2001)

Niels Peter Skov Andersen’

9.2.1 A Change of Environment

“In the period 1982 until end of 1998 the work on the GSM standard. and in the later part of the
- period on UMTS, had been performed in the same environment, starting under CEPT and
later transferred into ETSI. The Technical Committee GSM, during this period renamed to
- SMG, and its working groups (Sub Technical Committees) had continuously existed and
‘evolved. The same was the case for the working methods and procedures used within the
- work, Over time with the success of the GSM system more and more interested parties
| e involved in the work including parties from outside the original CEPT area.
- Huwever, this was all a relatively slow evolution and no major revolutions in the organisation
the working methods occurred in this period.
- Afier all these years of continuity in the work the discussions around the creation of 3GPP
and the decision to establish 3GPP for the initial phase of UMTS? naturally created some
ruinty amongst the members of SMG. Especially the resulting split of the GSM stan-
sation, with the responsibility for the GSM core network transferred to 3GPP, but the
nsibility for the GSM radio access Network maintenance remained in ETSI in SMG.
vaused some concern amongst many delegates. Also the internal structure for the
Sulinical work within 3GPP was different from the well-known structure in SMG. SMG
.‘.‘ hased on a technical plenary with a number of working groups (SMG1, SMGZ2, ...,
MGi12) performing the detailed technical work. The SMG plenary was the approving
MlAwrity for the results of the work performed by the working groups. Also the plenary
N thie proup responsible for approval of all new work items and the content of the releases.
Sructure for the work in 3GPP, as agreed by the partners, was quite different. The project

Views expressed in this section are those of the author and do not necessarily reflec: the views of his affiliation
b L . & < ¢
lerm LUMTS is throughout this section used to keep consisiency of terminology with the other chapters and

The term UMTS do not appear in the in 3GPP ugreement, which defines the system as a third generation
S Mtem hased on an evolved GSM core network and UTRAN (including UTRAN (FDD and TDD modes)).
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248 GSM and UMTS: The Creation of Global Mobile Communication Chaple

was organised with four equal Technical Specification Groups (TSGs), who had complete first m
autonomy for their area of responsibility. i.e. they were responsible for approval of new work already
items and final approval of deliverables. The four technical groups originally defined were: in (he.,
Evel
: princig

TSG CN Responsible for the core network development
TSG-RAN  Responsible for the radio access network based on UTRAN (FDD and TDD the gre
modes) ferms. ¢
TSG-SA Responsible for services and system aspects ' | referen
TST-T Responsible for Terminal and UIM | ence fq

In addition to the technical groups the 3GPP organisation has a Project Coordination Group adjustn
(PCG). However, the role of this PCG cannot be compared (o the role the SMG plenary. In or
played. The SMG plenary was an open technical group with the approving authority in all the SD
technical questions including approval of new work items. The 3GPP PCG is a closed group T5Gs
with a defined membership consisting of a limited number representative of each of the and pre
partners (SDOs, MRPs) and the leadership (chairman and two vice-chairmen) of each d":“gzz

TSG. Thus as a closed group the role of the PCG becomes more like a board overlooking
the overall well being of the project.

This structure made many long-term SMG delegates concerned about how the overall
coordination of the project conld be ensured. This new structure was not introduced 1
overcome known deficits of the SMG organisation, but in my opinion, by political consideri-
tions to ensure than no single individual, individual member, organisational partner cou]@'
obtain a controlling position in the project.

groups,
establis
abeady
By 1
Amosp|
"~ ic

9.2.2 The First Two TSG Meetings

The inauguration meeting of the 3GPP TSGs was held in December 1998 in Sophia Antipolis,
France. In the process of creation of 3GPP this was the first time that the 3GPPs real wilk
force — the technical experts — met. The main objectives for this first meeting was to get
work started. One of the elements of the meeting was a presentation from the difi
partners on the status of their work on the third generation mobile system, the work, which
they now were in the process of handing over to 3GPP.

Listening to the presentations and the discussions during the breaks it was very obvos
that the background for standardization amongst the delegates was quite different. AS =
example, I remember that during the coffee break just after I, as chairman of ETSI SMG
presented the status of the UMTS radio work in ETSI, and had ended my pres
stating that the UMTS radio work would only be on the agenda of one more meeting aof
SMG2. This was in order to complete the documentation to be handed over to 3GPP @
the work on UMTS radio in ETSI would cease, a small group of non-ETSI delegates ¢
me and asked “if all work on UMTS radio in ETSI ceases, how do the Europeans M
ordinate their views on 3GPP?" Coming from the ETSI SMG background this was & €0ils
tely unexpected question, as the working procedures for 3GPP were very similar (0 Hi8
ETSI, it was clear to me that the contributions to 3GPP in general should come If
individual members ~ (he companies, regulators eic. — in their own name and not 48
contributions. T explained this, but I also understood that for delegates with a bact
international standardization from, e.g. [TU this was the normal way of thinking.
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Annex 2: Organisation Evolution
of the Technical Groups

Section 3: 3GPP

Adrian Scrase'

A2.3.1 December 1998 to Mid-1999

During the preparatory talks that led to the creation of 3GPP, many discussions took place 1o
find the optimum organizational structure. The ETSI TC SMG model had worked well for
many years and it was very tempting to adopt a similar structure and just widen the sphere of
participation. However, some voices called for a more radical approach in order to streamline
the structure and to reduce the time taken for specifications production. As a result of these
discussions, the following key principles were established on which 3GPP was structured:

* Minimum number of hierarchical levels;
» Large degree of distributed autonomy;
# Clear separation of technical activities from political and administrative activities.

When 3GPP was created, four Technical Specification Groups (TSGs) were formed to
undertake the preparation of technical specifications. The four TSGs were as follows:

TSG CN - core network

TSG RAN - radio access network
TSG SA — services and system aspects
TSG T - terminals

Each of the TSGs was authorized to develop and approve specifications and reports within
its terms of reference. This represented a departure from the more traditional approach where
a single entity (i.e. a plenary) within a project has the authority to approve a project’s output.
[t was believed that by distributing the approval authority, the time taken to produce speci-
fications would be reduced since this effectively removes one level of hierarchy from the
approval procedure, However, it was apparent from the outset that distributing the approval
of specifications would lead to a greater requirement for technical co-ordination and thus
TSG SA was tasked to perform a co-ordination role across all TSGs. This co-ordination role

1 = ' TP
The views expressed in this section are those of the author and do not necessarily reflect the views ol his alliliation
ontity
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Foreword
These Working Procedures of the Third Generation Partnership Project (3GPP) are effective from 31 December 2014.
An electronic version of these Partnership Project Working Procedures is available from the following address:

http://www.3gpp.org
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SECTION A: GENERAL

Article 1: Description

The Partnership Project is not a legal entity but is a collaborative activity between the following recognized Standards
Development Organizations:

ARIB (Japan)
CCSA (China)
ETSI  (Europe)
ATIS  (US)
TTA  (Korea)
TTC  (Japan)
TSDSI (India)

The Partnership Project is entitled the “THIRD GENERATION PARTNERSHIP PROJECT” and may be known by the
acronym “3GPP”.

top

Article 2: Purpose

The purpose of 3GPP is to prepare, approve and maintain globally applicable Technical Specifications and Technical
Reports for

- a3rd Generation Mobile System based on the evolved GSM core network, and the Universal Terrestrial Radio
Access (UTRA),

- further development of radio technologies such as LTE, coupled with evolution of core network elements such
as the Evolved Packet Core (EPC),

- continuing evolution of the 2" generation GSM/EDGE Radio Access Network (GERAN),

to be transposed by the Organizational Partners into appropriate deliverables (e.g., standards).

Article 3: Scope and objectives

The 3rd Generation Mobile System and its capabilities shall be developed in a phased approach. Initially, 3GPP shall
prepare, approve and maintain the necessary set of Technical Specifications and Technical Reports for a 3rd Generation
Mobile System including:

e UTRAN (including UTRA; in Frequency Division Duplex (FDD) and Time Division Duplex (TDD) modes);

o 3GPP Core Network (Third Generation networking capabilities evolved from GSM. These capabilities include
mobility management, global roaming, and utilisation of relevant Internet Protocols);

e Terminals for access to the above (including specifications for a UIM); and

e System and service aspects.
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3GPP shall prepare, approve and maintain the necessary set of Technical Specifications and Technical Reports for:

- the Global System for Mobile communication (GSM) including GSM evolved radio access technologies (e.g., General
Packet Radio Service (GPRS) and Enhanced Data rates for GSM Evolution (EDGE)).

3GPP shall consider the long term evolution.

The Technical Specifications and Technical Reports shall be developed in view of global roaming and circulation of
terminals.

The set of 3GPP Technical Specifications and Technical Reports for the 3GPP core network and the specifications for
the GSM core network should be common to the greatest extent possible and should not be unnecessarily different.

Options in the form of a regulatory requirement particular to one or more regions / nations shall be included in 3GPP
specifications. TSGs should not debate the inclusion or rejection of such options.

The results of the 3GPP work shall form the basis of member contributions to the ITU in accordance with existing
procedures.

3GPP shall take account of emerging ITU recommendations on interworking between IMT-2000 family members.

In the framework of agreed relationships, the 3GPP Technical Specifications and Technical Reports will form the basis
of standards, or parts of standards, of the Organizational Partners.

top
SECTION B: PARTICIPATION
Article 4: Categories
Participation in 3GPP shall be classified into one of the following categories:
e Partners;
e [ndividual Members;
e ITU Representatives;
o Observers;
o Guests.
top
Article 5: Partnership
Partners in 3GPP shall be classified into one of the following two categories:
¢ Organizational Partners;
o Market Representation Partners.
top

Article 6: Organizational Partnership

Organizational Partnership is open to any Standards Organization, irrespective of its geographical location, which has:
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e anational, regional or other officially recognized status and the capability and authority to define, publish and set
standards within the 3GPP scope, in that nation or region;

e an Intellectual Property Rights (IPR) Policy which is compatible with those of the Organizational Partners;
e committed itself to all or part of the 3GPP scope;
e signed the Partnership Project Agreement.

Standards Organizations may apply to become an Organizational Partner by writing to any of the existing
Organizational Partners.

Article 7: Market Representation Partnership

The Organizational Partners may invite Market Representation Partners to take part in 3GPP.

An invitation for Market Representation Partnership is open to any organization, irrespective of its geographical
location, which:

¢ has the ability to offer market advice to 3GPP and to bring into 3GPP a consensus view of market requirements
(e.g., services, features and functionality) falling within the 3GPP scope;

¢ does not have the capability and authority to define, publish and set standards within the 3GPP scope, nationally or
regionally;

¢ has committed itself to all or part of the 3GPP scope;
¢ has signed the Partnership Project Agreement.

Organizations may apply to become Market Representation Partners by writing to any of the existing Partners. Further
guidance for MRP applicants can be found in annex E.

top

Article 8: Individual Membership

Membership in an Organizational Partner is a pre-requisite for Individual Membership of 3GPP. All entities registered
as members of an Organizational Partner and eligible for participation in the technical work of that Organizational
Partner, can become Individual Members of 3GPP if they are committed to support 3GPP and:

e to contribute technically or otherwise to one or more of the Technical Specification Groups within the 3GPP scope;
¢ to use the 3GPP results to the extent feasible.

An Individual Member has the right to participate in the work of 3GPP by attending meetings of the Technical
Specification Groups and subtending groups.

Applications for Individual Membership of a Technical Specification Group shall be made in writing to the relevant
Organizational Partner using the form given at annex C. Applications may also be made on-line using the template
available at http://www.3gpp.org.

Individual Members act in 3GPP in their own right and carry the full responsibility for their contributions.

top
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Article 9: Termination of Individual Membership

Individual Membership of 3GPP may be terminated by dissolution, abolition, resignation or expulsion from the related
Organizational Partner.

top

Article 10: Observers and Guests

The status of Observer may be granted by the Organizational Partners to an entity which has the qualifications to
become a future Partner.

An Observer may send a single representative to an Organizational Partners or PCG meeting. An Observer may also
have representatives at TSG meetings. Representatives of Observers may receive documents and contribute documents
for information, but shall not submit documents that propose changes to the specifications, reports, work item
descriptions, work plan, or any other document under the control of the TSG. Observers shall not take part in decision
making or hold any leadership positions.

Additional participation rights of an Observer shall be decided by the Organizational Partners on a case-by-case basis.

The status of Guest may be granted for a limited period, by the Organizational Partners to an entity which has the
qualifications to become a future Individual Member. The limited period shall be decided by the Organizational
Partners on a case-by-case basis.

A Guest may have representatives at TSG and subtending group meetings. Representatives may receive documents but
shall not take part in decision making, participate in discussions, contribute documents, or hold any leadership
positions.

SECTION C: STRUCTURE

Article 11: Structure of 3GPP

3GPP shall consist of a Project Co-ordination Group (PCG) and Technical Specification Groups (TSGs). The Technical
Specification Groups may establish Working Groups if required.

The Organizational Partners may decide to call a meeting of the full 3GPP membership if required.

SECTION D: PARTNERS' COLLECTIVE
RESPONSIBILITIES

Article 12:  Organizational Partners’ Collective
Responsibilities

The Organizational Partners shall determine the general policy and strategy of 3GPP.

In addition the Organizational Partners shall perform the following tasks:

e approval and maintenance of the 3GPP scope;
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maintenance the Partnership Project Description;

taking decisions on the creation or cessation of Technical Specification Groups, and approving their scope and
terms of reference;

approval of Organizational Partner funding requirements;

allocation of human and financial resources provided by the Organizational Partners to the Project Co-ordination
Group;

acting as a body of appeal on procedural matters referred to them;

conduct compliance training at least annually for elected leadership, relevant Support Team personnel and
interested parties on best practices to follow to

e avoid issues with respect to antitrust/competition laws and regulations;

o fulfil his or her leadership or support role with impartiality and in the interests of 3GPP.

top
Article 13: Collective responsibilities of all Partners
Organizational Partners and Market Representation Partners shall perform the following tasks:
¢ maintenance of the Partnership Project Agreement;
o approval of applications for 3GPP partnership;
e taking decisions relating to the dissolution of 3GPP.

top

SECTION E: PROJECT CO-ORDINATION GROUP (PCG)

Article 14: PCG tasks

The PCG shall perform the following tasks:

appointment of PCG Chairman and Vice Chairmen;
allocation of human and financial resources provided by Organizational Partners to TSGs;

allocation of voluntary human and financial resources provided by Market Representation Partners and Individual
Members;

management of the 3GPP Support Team;

handling of appeals from Individual Members on procedural matters referred to them;
propose and approve modifications to the Partnership Project Working Procedures;
handling of appeals from Individual Members on technical matters referred to them;
determination of the overall time frame and manage overall work progress;

final adoption of new and stopped work items proposed by the TSGs within the agreed 3GPP scope and objectives;
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e when a work item is outside the scope of the 3GPP, and where a common global solution is desired, recommend
how to achieve a global solution;

o appointment or dismissal of TSG Chairmen and Vice Chairmen, as proposed by TSGs based on election results.
(The proposed candidate shall be appointed unless there are extraordinary reasons that prevent such an appointment,
e.g., severe company or geographical imbalance within 3GPP. In such cases the TSG shall be requested to elect an
alternative candidate. The decision not to appoint a candidate shall be made by consensus.);

e authorizing requests from the TSGs for approval to liaise with external organizations, and maintain a list of
approved requests;

o maintenance of the register of Individual Members eligible to participate in 3GPP;
o maintenance of the register of IPR declarations relevant to 3GPP, received by the Organizational Partners.

The PCG may decide to call a meeting of the full 3GPP membership if required.

Article 15: PCG participation

The following shall have a right to participate in the PCG:

e Typically, a maximum of five representatives of each Organizational Partner (not counting the Chairman and Vice-
Chairmen);

o A maximum of three representatives of each Market Representation Partner. (MRPs are however urged to limit their
participation to one representative wherever possible.);

e The Chairmen and Vice Chairmen of the TSGs as ex-officio members;
e A maximum of three ITU representatives;

o One representative of each Observer.

Article 16:  PCG appointment of Chairman and Vice
Chairman

The PCG shall appoint their Chairman and Vice Chairmen from amongst the Organizational Partner representatives.
The Chairman and Vice Chairmen shall be appointed for a one year term of office.

The Chairman and Vice Chairmen shall normally serve one term of office. If no other candidates are available, the
Chairman or Vice Chairmen may be appointed for a further term.

Successive Chairmen and Vice Chairmen should not be from the same Organizational Partner, the same region or from
the same group of companies, unless no other candidate is available.

top

Article 17: PCG Chairman and Vice Chairman
Responsibilities
The PCG Chairman is responsible for the overall management of the co-ordination work within 3GPP.
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The Chairman has the overall responsibility to ensure that the Partnership Project Agreement, Partnership Project
Description and Partnership Project Working Procedures are followed.

The Chairman may nominate officials to assist in the work.
The Chairman may be assisted by the Support Team.
The Chairman may delegate tasks to the Vice Chairmen.

In performing their leadership role, the Chairman and Vice Chairmen shall maintain impartiality and act in the interests
of 3GPP.

At the commencement of each meeting of the PCG, the group shall be reminded that:
(i) compliance with all applicable antitrust and competition laws is required; and

(ii) the leadership will conduct the meeting with impartiality and in the interests of 3GPP.

top
Article 18: PCG meetings
A meeting of the PCG shall be held at least twice per year.
At least thirty days before the due date, a calling notice, draft agenda and supporting documents shall be issued.
top

Article 19: PCG decision making

In any meeting of the PCG, the quorum required for decision making shall be 50% of the total number of
Organizational Partners. Proxies shall not be permitted.

The PCG shall endeavour to reach consensus on all issues. The views and opinions of the Market Representation
Partners and the Chairmen and Vice Chairmen of the TSGs shall be taken into account during the consensus building
process. If consensus cannot be achieved, the Chairman can decide to take a vote. The vote may exceptionally be
performed by a secret ballot if decided by the PCG.

Each Organizational Partner shall have one vote. A proposal shall be deemed to be approved if 71% of the votes cast
are in favour. Abstentions or failure to submit a vote shall not be included in determining the number of votes cast.

top

SECTION F: TECHNICAL SPECIFICATION GROUPS

Article 20: TSG tasks

The TSGs shall prepare, approve and maintain the 3GPP Technical Specifications and Technical Reports taking into
account the market requirements provided by Market Representation Partners.

The TSGs shall also perform the following tasks:
e Propose to the PCG for appointment TSG Chairman and Vice Chairmen based on election results;
o Creation of TSG Working Groups and approval of their terms of reference;

e When a new Working Group is created, the appointment of TSG Working Group Convenor;
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e Allocation of resources within the TSG;

o Allocation of voluntary human and financial resources provided by Market Representation Partners and Individual
Members;

o Handling of appeals from Individual Members on technical matters;

o Preparation of a detailed time frame and management of detailed work progress;

e Management of work items;

e Technical Co-ordination;

o Proposal and approval of work items within the agreed scope and terms of reference of the TSG;

o Where a work item is outside the scope of the 3GPP, but a common global solution is desired, recommend an
approach to the PCG;

o Assignment of work to Partners. (Specification development may be accomplished using various methods,
including the assignment of work to Partners.);

¢ Maintenance of the list of Individual Members eligible to vote within the TSG (Voting Members).

top
Article 21.: TSG participation
The following shall have a right to participate in the TSGs:
o Representatives of members of participating Organizational Partners (i.e. Individual Members);
o Representatives of Organizational Partners;
¢ Representatives of Market Representation Partners;
¢ Representatives of Observers;
o Representatives of Guests.
top

Article 22: TSG and WG election of Chairman and Vice
Chairman

22.1 TSG elections

Regular TSG elections shall be held every two years in the first semester of odd numbered years.

The TSG Chairman and Vice Chairmen shall be elected by the Technical Specification Group from amongst the
Individual Member representatives. Each TSG shall elect a maximum of three Vice Chairmen.

A candidate for election to a TSG Chairman or Vice Chairman position shall provide a letter of support from the
Individual Member that he/she represents. The support letter from the Individual Member shall indicate that the
candidate will avail or has availed themselves of 3GPP supplied antitrust and competition law training in order to
comply with all applicable antitrust/competition laws and regulations while acting in his or her capacity as TSG
Chairman or Vice Chairman.

Nominations may be made up to the point when an election takes place.
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The Chairman and the Vice Chairmen shall be elected for a two year term of office. The Chairman and Vice Chairmen
may offer themselves for election for a second consecutive term. The term “consecutive” is taken to mean terms one
after the other without another person being elected to the position in the interim. Exceptionally, they may offer
themselves for further consecutive terms, subject to the following:

o A two week deadline that expires at noon Central European Time on the Friday which falls between 20 and 14
days prior to the first day of the meeting at which elections are due to be held shall be established.

e A Chairman is not permitted to stand for another consecutive term if another candidate is announced via the
3GPP web site or via the relevant 3GPP email reflector prior to this deadline.

e A Chairman is not permitted to stand for another consecutive term until after this deadline.

e A Vice Chairman is not permitted to stand for another consecutive term in a Vice Chairman position for which
there is a candidate announced via the 3GPP web site or via the relevant 3GPP email reflector prior to this
deadline.

e A Vice Chairman is not permitted to stand for another consecutive term until after this deadline. If, by the
deadline, the number of candidatures is less than the number of Vice Chairman positions, then any incumbent
Vice Chairman may put forward his candidature.

There is no restriction on a Vice Chairman whose term of office is due to expire offering himself for the position of
Chairman; neither is there any restriction on a Chairman whose term of office is due to expire offering himself as a
Vice Chairman. There is no restriction of a retiring Chairman or Vice Chairman of one TSG offering himself for
election as either Chairman or Vice Chairman of any other TSG (or WG).

Should the office of Chairman or Vice Chairman of a TSG become vacant for reasons other than expiration of term of
office, a special election shall be conducted to fill the unexpired term. This special election shall be conducted at a
meeting of the TSG, and shall be announced in the agenda according to the provisions of article 32.

When such a special election is held to fill the office of Chairman, and one or more of the Vice Chairmen of the TSG
intends to stand for election to that position, the announcement shall also indicate that there will be an election to fill

the position of Vice Chairman in the event that a Vice Chairman be elected to the office of Chairman. If at the special
election the Vice Chairman is elected to the office of Chairman, that individual shall become Chairman immediately,

and, the position of Vice Chairman thus being vacant, an election shall be held for the office of Vice Chairman.

Similarly, if an incumbent Chairman intends to stand for election to the position of Vice Chairman, the same applies,
with the necessary changes to the text above.

If a Chairman or Vice Chairman changes the Individual Member that he/she represents (e.g., job change, merger or
acquisition) during his/her term of office, a new letter of support shall be provided. In order to provide a new letter of
support, a Chairman or Vice Chairman may request a grace period allowing their term to be extended the lesser of 6
weeks or until the day before the next scheduled regular term (e.g., every 2 years) election. Although the term is
extended, under the rules of article 22, the chair or vice-chair can only chair meetings when representing an Individual
Member. This rule continues to apply during the grace period. If the change of company affiliation is due to a move to
another company, then the decision for the Chairman or Vice Chairman to continue in office to the end of the present
term shall be made by consensus of the TSG. If consensus cannot be achieved, a special election shall be held for the
office. The incumbent Chairman or Vice Chairman is permitted to offer their candidacy in a special election even if
they have held the position for 2 terms or more.

The term of office for a Chairman or Vice Chairman elected at a special election is a partial term lasting until the end of
the current term. If a new Chairman or Vice Chairman is elected at a special election then the partial term of office does
not count towards the two consecutive term limit. If the previous Chairman or Vice Chairman is re-elected at a special
election then the entire term (of two parts) is considered as a single term and does count towards the two consecutive
term limit.

Chairman and Vice Chairmen should not be from the same region, Organizational Partner, or from the same group of
companies, unless no other candidate is available.

Successive Chairmen should not be from the same Organizational Partner, the same region or from the same group of
companies, unless no other candidate is available. This does not apply to special elections or to regular elections for a
second or subsequent consecutive term of office .
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When a new TSG is established, the Organizational Partners shall appoint a convenor for the first two TSG meetings.
The election for TSG Chairman and Vice Chairmen shall take place at the second TSG meeting. If the election takes
place other than at the normal time for TSG elections (see above), the elected Chairman and Vice Chairman shall serve
until the next regular TSG election. This partial term of office does not count towards the two consecutive term limit.
The provisions of this paragraph may be overridden by consensus of the PCG where a new TSG is formed by the
merger of existing TSGs; under these circumstances, the PCG shall establish a set of ad hoc rules for the creation of the
new TSG.

Following election by the TSG, the TSG Chairman and Vice Chairmen shall be appointed by the PCG on the proposal
of the TSG.

top

22.2 WG elections

The provisions concerning the election of WG Chairmen and Vice Chairmen shall be as for TSG Chairmen and Vice
Chairmen as defined in 22.1 above, changing TSG to WG wherever TSG is mentioned, with the following differences.

Each WG shall elect a maximum of two Vice Chairmen.

WG elections shall be held when the corresponding terms of office expire or when an existing Chairman or Vice
Chairman resigns. WG elections need not be synchronized within the WG (i.e. elections for Chairman and each Vice
Chairmen may occur at different times), across different WGs of the same or other TSGs, nor with the regular TSG
elections.

WG Chairmen and Vice Chairmen are always elected for a period of two years (and not, as is the case with special
elections in TSGs, for the unexpired period of the present term of office). An exception to this is where the previous
Chairman or Vice Chairman is re-elected in the special election. In this case the Chairman or Vice Chairman continues
for the unexpired period of the present term of office.

Note: For this reason, elections for WG Chairmen and Vice Chairmen are likely to become spread over a period
of time, rather than being grouped like the TSGs' regular elections.

When a new WG is established, the parent TSG is responsible for appointing a convenor for the first two meetings.

Following election by the WG, the Chairman and Vice Chairman hold office immediately, without need of appointment
by TSG or PCG.

top

Article 23: TSG and WG Chairman and Vice Chairman
responsibilities

The TSG Chairman is responsible for the overall management of the technical work within the TSG and its Working
Groups. The Chairman has an overall responsibility to ensure that the activities of the TSG follow the Partnership
Project Working Procedures.

The WG Chairman is responsible for the overall management of the technical work within the WG and its sub-groups.
The Chairman may nominate officials to assist in the work.

The Chairman may delegate tasks to the Vice Chairmen.

The Chairman may be assisted by the Support Team.

The Chairman shall form a Management Team, including the Vice Chairmen and Support Team, in order to assist in
discharging his duties.

Recognizing the need to balance the requirement of rapid specification development with the limited resources of
delegates, the Chairman should encourage a minimum number of meetings, especially parallel meetings, and maximize
the use of electronic means to advance the work.
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In performing their leadership role, the Chairman and Vice Chairmen shall maintain impartiality and act in the interests
of 3GPP.

At the commencement of each meeting of a TSG or WG, the group shall be reminded that:
(i) compliance with all applicable antitrust and competition laws is required,;

(ii) timely submissions of work items in advance of TSG or WG meetings are important to allow for full and fair
consideration of such matters; and

(iii) the leadership will conduct the meeting with impartiality and in the interests of 3GPP.

Article 24: TSG and WG Chairman and Vice Chairmen
dismissal

A secret ballot shall be taken for the proposal to dismiss a TSG or WG Chairman or Vice Chairman because of a failure
to effectively perform their duties, if requested by 30% of the TSG or WG membership list. 71% of the votes cast are
required to recommend dismissal.

The PCG shall dismiss a Chairman or Vice Chairman on the proposal of the TSG.

Article 25: TSG and WG decision making

TSGs and WGs shall endeavour to reach consensus on all issues, including decisions on Technical Specifications and
Technical Reports. Informal methods of reaching consensus are encouraged (e.g., a show of hands). If consensus
cannot be achieved, the Chairman can decide to take a vote. The vote may exceptionally be performed by a secret ballot
if decided by the TSG or WG. A vote may be conducted during a TSG or WG meeting or by correspondence.

A proposal shall be deemed to be approved if 71% of the votes cast are in favour. Abstentions or failure to submit a
vote shall not be included in determining the number of votes cast.

It is the responsibility of the Chairman to ensure that questions to be voted upon are phrased in a positive yes/no
manner, with 71% required to approve the question. Questions should not be phrased as the TSG shall not do
something. Examples of appropriate questions are; Shall the TSG approve the Specification and send it to the SDOs?
Shall the liaison be approved? Shall the new W1 be approved? Shall the existing W1 be stopped? If the issue is to
choose option A or B, the question should be split into two questions, with the Chairman selecting the order. First, shall
the TSG take option A as the way forward? If this question fails the second question is, shall the TSG take option B as
the way forward?

Contributions on which decisions will be based should be made available in good time before each meeting. TSGs may
establish informal guidelines for dealing with late contributions.

Working Agreements may be used to establish tentative agreements in cases where consensus cannot be obtained. The
working agreement process is described in annex G.

top

Article 26: TSG and WG voting during a meeting
The following procedures apply for voting during a TSG or WG meeting:
o before voting, a clear definition of the issues shall be provided by the Chairman;

e Voting Members shall only be entitled to one vote;
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o if a Voting Member has more than one representative present, only one representative may vote;
o each Voting Member may only cast the vote once;

o each Voting Member may carry proxy votes for up to five other Voting Members. All proxy votes shall be
accompanied by a letter of authority from the authorising VVoting Member. Proxies will not be taken into account
when determining the quorum;

e the quorum required for voting during a TSG or WG meeting shall be 30% of the total number of Voting Member
companies on the TSG or WG voting list;

o the result of the vote shall be recorded in the meeting report.

For the determination of the quorum, see annex H.

Article 27: TSG or WG voting by correspondence

The following procedures apply for voting by correspondence:

o before voting, a clear definition of the issues shall be provided by the Chairman and disseminated to all on the TSG
or WG membership list;

o Voting Members shall only be entitled to one vote;

o each Voting Member may only cast the vote once within the voting period;
o the voting period shall be 30 days;

o there are no quorum requirements;

e The result of the vote should be disseminated to the TSG or WG.

Article 28:  TSG or WG voting for the election of TSG or
WG Chairman and Vice Chairman

In the case where there is more than one candidate for TSG or WG Chairman or Vice Chairman, a secret ballot shall be
used. For interpreting the result of the secret ballot the following procedure shall apply:

When, in the first ballot, no candidate has obtained 71% of the votes cast, a second ballot shall be held. In the second
ballot, in cases where there are only two candidates, the candidate obtaining the higher number of votes is elected. In
cases where there are more than two candidates, if none of them has obtained 71% of the votes, a third and final ballot
shall be held among the two candidates who have obtained the highest number of votes in the second ballot. The
candidate obtaining the higher number of votes in the third ballot is then elected.

The TSG or WG Chairman shall be responsible for the voting process and shall ensure that confidentiality is
maintained.

Article 29:  TSG or WG appeal process

An Individual Member of 3GPP who opposes a Chairman’s ruling on a vote taken within a TSG or WG may submit its
case to the PCG for decision. In such cases the Individual Member shall also inform the relevant TSG or WG
Chairman.
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When a TSG or WG Chairman has made a ruling, his decision shall be taken as the basis for future operations, unless
or until overturned by the PCG.

If an Individual Member in a TSG or WG believes that a Chairman or Vice Chairman of any such group is acting
without impartiality and not in the interests of 3GPP, such Individual Member may object to such actions within the
relevant group, and may request that such objection be recorded in the minutes of the applicable group meeting and it
shall be so recorded. The objecting Individual Member may ultimately take its objection to the PCG for consideration.
In such cases the Individual Member shall also inform the relevant TSG or WG Chairman.

top
Article 30: TSG and WG meetings
TSGs and WGs shall meet as necessary to complete their work within the prescribed timeframe. TSGs should
endeavour to hold their meetings at the same time and place to assist in the overall co-ordination of the work.
Meeting locations should reflect the geographical diversity of the TSG and WG delegates.
Further information on meetings is given in annex F.

top

Article 31.: TSG and WG meeting invitation

The invitation to a TSG or WG meeting and the necessary logistical information should be disseminated as soon as
practically possible, taking into account the need to obtain travel documentation. It shall be disseminated at least 28
days before the meeting to all on the TSG or WG membership list.

Article 32: TSG and WG meeting agenda

The draft agenda for a TSG or WG meeting shall be disseminated by the responsible Chairman to all on the TSG or
WG membership list at least 21 days before a meeting. The draft agenda should indicate subject matters where voting
may be required. The draft agenda shall indicate elections to be held (including known candidates).

top
Article 33: TSG and WG meeting registration
Every delegate shall register on arrival at each TSG or WG meeting. Each delegate who represents an Individual
Member shall declare the precise name of that Individual Member. A delegate may only register to represent one
Individual Member.

top

Article 34: TSG and WG meeting document and file
naming

Documents for a TSG or WG meeting shall follow a consistent numbering system as shown in the following example:

Xminnzzzz
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This numbering system has six logical elements:
1) x: a single letter corresponding to the TSG;
where x : R (Radio Access Network)

N (Core Network) [TSG closed March 2005]
S (Service and System Aspects)
T (Terminals) [TSG closed March 2005]
G (GSM/EDGE Radio Access Network)
C (Core network and Terminals)

2) m A single character corresponding to the Working Group identity (typically 1, 2, 3, etc) or, in the case
of the TSG itself, the letter "P".

3) i: Normally the hyphen character "-". May take on other values depending on the nature of the meeting at which
the document is presented, eg the identity of a subgroup.

4) nn: two digits to indicate the year, i.e. 99, 00, 01, etc;
5) zzzz: unique number of the document

No provision is made for the use of revision numbers. Documents which are a revision of a previous version should
indicate the document number of that previous version.

The filename of documents shall be the document number. Documents may be compressed to .Zip files (and thus bear
a file extension ".zip"). For example, document S1-060357 will be contained in file S1-060357.zip.

top

Article 35: TSG and WG Voting Membership List

35.1 Voting list

Each TSG and WG shall maintain a list of Individual Members eligible to vote in that group.
The voting list shall be used to establish quorum and for determining those eligible to take part in a vote.

NOTE 1: The term "membership list" has no particular significance in the context of TSG and WG meetings. The
term "attendance list" is used for a list of individuals who attend a given meeting representing an
Individual Member or other entity entitled to participate in meetings — see annex F.

For the determination of the quorum, see annex H.

35.2 On creation of new TSG or WG

When a new TSG or WG is formed an Individual Member is added to the voting list at the first meeting at which it is
represented, and may vote at the second meeting where it is represented.

Exceptionally, if inadequate notice (less than the period of time given in article 31) had been given for the first meeting
of the new group, an Individual Member shall be added to the voting list on its delegate's attending the second meeting
(the election meeting) and vote at that meeting even if it had not been represented at the group’s first meeting.

Only an Individual Member that had been represented at the group’s first meeting may provide a proxy for the second
meeting.
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35.3 Established TSGs and WGs

To qualify for the voting list it is necessary for at least one delegate of an Individual Member to attend at least two
meetings of the group concerned, without being removed according to the provisions of article 35.4..

An Individual Member having been represented at at least two ordinary meetings of the group has the right to cast a
vote by proxy (see article 26). Thus an Individual Member may not cast a vote by proxy during a meeting at which it is
not represented unless it had already been represented at two or more qualifying meetings of the group.

top

35.4 Removal from and reinstatement to voting list

An Individual Member which is not represented at three consecutive meetings of the TSG or WG shall be removed
from the voting list.

The right to vote is reinstated at the second meeting which a delegate of the Individual Member attends without missing
the number of consecutive meetings mentioned in the previous paragraph (but see article 35.3 for eligibility to cast a
proxy vote).

EXAMPLE 1: If Individual Member Z is represented at meeting K and K+3 (and is thus eligible to vote) but is
not represented at meetings K+4, K+5 and K+6, it is removed from the voting list.

EXAMPLE 2: If Individual Member X, not previously having been represented at a meeting of the group, is
represented at meetings N and N+3, it may cast a vote at meeting N+3.

NOTE: Individual Member X might choose to cast a vote by proxy at meeting N+3, even
though its delegate is physically present. This is sometimes useful for coordinating
company positions where one large company has several Individual Memberships,
possibly via several different Organizational Partners.

EXAMPLE 3: If Individual Member Y, not previously having been represented at a meeting of the group, is
represented at meeting N only, it may not cast a vote by proxy at meeting N+2.

35.5 Meetings other than ordinary meetings

Any group that wants to call an electronic meeting (audio, video, document distribution by posting or e-mail, etc) may
do so, although this works best with smaller groups. Therefore, all electronic meetings are allowed but only ordinary
meetings (see annex F) count towards attendance. However, if a meeting is designated as face-to-face, provision of
bridge and speakerphone capabilities for those requesting it would be at the discretion of the host. Those participating
by speakerphone are not to be counted toward quorum or attendance, and are not allowed to vote.

For the determination of the quorum, see annex H.

Article 36: TSG Sub Working Groups

A Working Group may establish a Sub Working Group (SWG) with defined Terms of Reference. The Working Group
shall appoint a SWG Chairman. The SWG shall work by consensus. The meeting notice requirements for a SWG
meeting are the same as for TSGs and WGs.

top
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SECTION G: WORK PROGRAMME AND TECHNICAL
CO-ORDINATION

Article 37: Work Programme

The 3GPP Work Programme shall consist of Work Items defined by the TSGs.

Article 38: Work Items

A 3GPP Work Item is a specification task defined in terms of the following principal parameters:
o title;

o intended output (i.e. Technical Specifications or Technical Reports);

e impact on other Technical Specifications and Technical Reports;

o technical scope, including the field of application of the intended output;

e impact on other 3GPP Work Items;

o the schedule of tasks to be performed,;

o the identities of the supporting Individual Members;

o the identity of the Work Item Rapporteurs.

Article 39: Work Item creation

Each proposed new Work Item shall be supported by at least four Individual Members, and their names shall be
recorded in the Work Item definition prepared for the TSG approval. One or more persons shall be named as
Rapporteur for the proposed Work Item, and the Rapporteur shall act as the prime contact point on technical matters
and for information on progress throughout the drafting phases. The supporting Individual Members are expected to
contribute to and progress the new work item throughout the drafting phases.

In addition to the above, TSGs shall approve new Work Items, giving all essential parameters. The proposal shall be
entered into the 3GPP work programme, clearly marked as a new entry, for which a unique reference identity shall be
allocated.

top

Article 40: Work Item adoption by PCG

The 3GPP work programme shall be made available to all Individual Members. A new Work Item shall remain flagged
as "new" until the end of the month following the month during which the 3GPP work item was entered into the 3GPP
work programme. A new Work Item shall be adopted by the PCG unless a substantial objection is received from an
Individual Member or Partner during this period. At the end of the period, the "new" flag shall be removed (even if
there is an objection) and it is the responsibility of any objecting Individual Member or Partner to discuss their
objections with the TSG Chairman. If it is not possible to resolve the objection, it is the responsibility of the Individual
Member or Partner to raise the issue with the PCG.
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The TSGs shall ensure that the 3GPP Work Item details are maintained at regular intervals.

Article 41.: Work Item stopping

Prior to completion of the intended 3GPP output, the responsible TSG may conclude that a Work Item is no longer
required. Any Work Item shall automatically be considered by a TSG for stopping, if no progress has been achieved in
a given period of time, typically six months, e.g. due to a lack of contribution. In such cases, the Work Item shall be
flagged as "stopped" in the Work Programme. The proposal to stop a Work Item shall be fully justified.

The Work Programme shall be updated accordingly, and shall show the Work Item as "stopped" until the end of the
month following the month during which the Work Item was initially flagged.

The Work Item will be stopped by the PCG unless substantial objection is received from an Individual Member during
this period. It is the responsibility of any objecting Individual Member to discuss their objections with the TSG
Chairman. If it is not possible to resolve the objection, it is the responsibility of the Individual Member to raise the
issue with the PCG.

Article 42: Technical co-ordination

The PCG shall be responsible for determining the overall time frame and for managing the overall work progress. The
System Aspects TSG shall have a particular responsibility for the technical co-ordination of work being undertaken
within 3GPP, and for overall system architecture and system integrity. Problems encountered in performing this
technical co-ordination role shall be reported immediately to the PCG.

SECTION H: DELIVERABLES

Article 43: Deliverable types

3GPP shall prepare, approve and maintain documents known as Technical Specifications and Technical Reports. Such
documents shall be drawn up by the TSGs and shall, following approval at that level, be submitted to the participating
Organizational Partners to be submitted to their respective standardization processes.

top

Article 44 Approval process

Approval of Technical Specifications and Technical reports by a TSG shall normally be by consensus.
Where consensus cannot be achieved in the TSG a vote may be taken.

When Technical Specifications and Technical Reports become sufficiently stable, they shall be put under change
control of the relevant TSG. The further elaboration of these Technical Specifications and Technical Reports shall be
achieved by change requests to be approved by the TSG.

top
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Article 45: Drafting rules

The Technical Specifications and Technical Reports drafted by the TSGs shall follow the 3GPP drafting rules, using
document processing facilities, format, languages and notations agreed by the Organizational Partners, and on a
medium suited for electronic document handling and publishing.

top
Article 46: Copyright and ownership
The Organizational Partners will have joint ownership (including copyright) of the Technical Specifications and
Technical Reports produced by 3GPP.

top

Article 47: Conversion by Organizational Partners

Organizational Partners shall use their best endeavours to convert the Technical Specifications and Technical Reports
approved by the Partnership Project into national/regional deliverables in a timely manner through their normal
processes.

The Organizational Partners are urged not to change the technical parts of the Technical Specifications and Technical
Reports; they may add non-technical parts required by their own deliverable schemes and they may add descriptions of
options selected.

Organizational Partners should ensure that all unresolved comments raised during their public enquiry and approval
phases are delivered to the appropriate TSG.

top
SECTION I: REPORTING
Article 48: Chairman’s reporting obligations
A report shall be prepared by the Chairman following all PCG and TSG meetings.
top

Article 49: Changes to structure and officials

The Chairman of each TSG shall inform the PCG of all organizational changes concerning Working Groups and their
officials. An up to date record of the 3GPP structure shall be maintained.

top
Article 50: Calendar of meetings
The PCG and TSGs shall maintain an up to date calendar of the dates and venues for future meetings.
top
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SECTION J: EXTERNAL RELATIONS

Article 51.: Relationship with the ITU

3GPP results should be submitted to the ITU as appropriate.
For working groups, the following handling of communications toward 1TU shall apply:

1 Working groups shall send ITU submissions which are destined to become part of ITU deliverables to their
parent TSG for review.

2 Working group communications towards the ITU which are NOT destined to become part of an ITU deliverable
must be reviewed by the TSG chairman and the appropriate ITU sector convener (if one exists for the given ITU
sector). The working group’s TSG chairman and ITU sector convener will determine if such a communication
should be sent to the parent TSG for review. If for some reason either the TSG chairman or ITU sector
convener is not available, then it is sufficient for the remaining person to review the document and determine if
it should be escalated to the TSG or not.

3 If the working group communication does not require TSG review, then it shall be conveyed to the ITU from the
WG using one of the mechanisms described below.

For TSGs, the following handling of communications toward 1TU shall apply:
1 TSGs shall send ITU submissions which are destined to become part of ITU deliverables to the PCG for review.

2 TSGs communications towards the ITU which are deemed sensitive by the TSG shall be sent to the PCG for
review.

3 If the TSG does not judge the communication as sensitive, then it shall be conveyed to the ITU from the WG
using one of the mechanisms described below.

To convey a communications towards the 1TU, one of the following mechanisms shall be used based upon
determination of the sending body (a body may determine a default mechanism).

a) The communication shall be sent from the OPs as a deliverable from their organizations (applicable to PCG
reviewed communications only)

b) The communication shall be made by Individual Members who are also members of the ITU. In such a
circumstance, the appropriate ITU sector convener will coordinate and handle the administrative matters for the
submission. 3GPP Technical Specifications and Technical Reports may be taken as the technical content of
such contributions (applicable to PCG reviewed communications or TSG reviewed communications).

¢) The communication shall be sent directly from the 3GPP liaison coordinator to the appropriate ITU receiver in
the ITU (applicable to TSG reviewed communications or WG reviewed communications).

Representatives of ITU-D, ITU-R and ITU-T are invited to participate in the Project Coordination Group for the
efficient coordination and exchange of information.

Article 52: Relations with other groups

TSGs and WGs are encouraged to liaise directly with the relevant technical bodies within the 3GPP and Partners as
appropriate.

A liaison statement shall clearly communicate what is expected from the receiver, i.e., which parts are for information,
which questions are expected to be clarified and by whom (especially if there are multiple receivers), and also when an
answer is needed, e.g., when is the next meeting of the group sending the liaison statement.
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A TSG or any subtending Working Group may send individual liaisons to any external organization (other than 1TU)
without PCG approval, except if the statement is considered sensitive by the TSG Chairman, in which case PCG
clearance is needed.

It is not necessary to have all external liaisons copied to the PCG and/or TSG SA. The liaison originating TSG should
decide, at its own discretion, which should be copied. External liaisons that may have management implications such as
schedules, organization, process, procedures, and policy shall be copied to the PCG, or approved by the PCG if
sensitive.

Relations with the ITU are described in article 51.

SECTION K: MISCELLANEOUS

Article 53; Resources

The resources for the operation of 3GPP shall be managed by the Organizational Partners. The resources are allocated
to the TSGs by the PCG.

top

Article 54 Support Team

The Partners shall provide logistical support to, and assist in the operation of, 3GPP. The support shall be in the form of
a Support Team which shall operate under the overall management of the PCG and the day to day management of
TSGs.

Article 55: Intellectual Property Rights (IPR) Policy

Individual Members shall be bound by the IPR Policy of their respective Organizational Partner.

Individual Members should declare at the earliest opportunity, any IPRs which they believe to be essential, or
potentially essential, to any work ongoing within 3GPP. Declarations should be made by Individual Members to their
respective Organizational Partners.

Organizational Partners should encourage their respective members to grant licences on fair, reasonable terms and
conditions and on a non-discriminatory basis.

The PCG shall maintain a register of IPR declarations relevant to 3GPP, received by the Organizational Partners.

Article 56: Working language
The working language for 3GPP shall be English.
Meetings of the PCG and TSGs shall be conducted in English.

3GPP Technical Specifications and Technical Reports shall be prepared in English (as defined by the Shorter Oxford
English Dictionary).

top
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Article 57: Duration

3GPP shall be task oriented and on completion of the tasks the future of 3GPP shall be re-considered. The continuation
of 3GPP shall therefore be confirmed by the Organizational Partners on an annual basis.

top
Article 58: Review of activities
An evaluation of the activities of 3GPP should be made by the Organizational Partners at regular intervals.

top

Article 59: Dissolution, winding up

In the event of a voluntary dissolution of 3GPP, the Partners shall determine the terms of liquidation by consensus. All
issues shall be documented and distributed at least 30 days prior to decisions being made.

top

Article 59A: Exhaustion of appeal procedures

In connection with any claim or dispute of an Individual Member arising from or relating to any activity of any 3GPP
meeting or action, including in connection with a TSG or WG meeting, such Individual Member shall, prior to
commencing any such legal proceeding against 3GPP, its leadership, support staff, or one or more Organizational
Partners in a court, an arbitral panel or other adjudicatory body, exhaust all appeal procedures provided in the 3GPP
Working Procedures. Exhaustion of appeal procedures shall be diligently expedited by both the appealing party and the
appeal body.

top
Article 60: Amendments to 3GPP Working Procedures
These Partnership Project Working Procedures may only be amended by decision taken by the PCG.

top
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Annex A:

Consensus:

Conversion:

Delegate:
Drafting Rules:

Election:
Guest:

Individual Member:

ITU Representative
Leadership:

Market Representation Partner:
Observer:

Organizational Partner:

Partner:

Partnership Project Agreement:

Partnership Project Description:

Represent:

Sub Working Group

Support Team:

Technical Report:

Technical Specification:

Voting Member
Work Item:

Work Programme:

Definitions

General agreement, characterized by the absence of sustained opposition to

substantial issues by any important part of the concerned interest and by a process
that involves seeking to take into account the views of all parties concerned and to
reconcile any conflicting arguments. (Note: consensus need not imply unanimity).

The transformation of a 3GPP output document into an Organizational Partners
deliverable following the Organizational Partners’ recognized processes.

An individual taking part in a TSG/WG meeting physically or by electronic means.

A document approved by the Organizational Partners providing rules for the
drafting of 3GPP Technical Specifications and Technical Reports.

The voting process used to identify an individual from a number of individuals.

An entity fulfilling the criteria to become a future Individual Member, which has
been granted temporary participation rights in the 3GPP

A member of an Organizational Partner having participation rights within that
Organizational Partner and which has registered to take part in 3GPP.

Representatives of ITU-D, ITU-R and ITU-T invited to participate in the Project
Coordination Group for the efficient coordination and exchange of information.

A Chairman, Vice-Chairman, or Convenor of an OP/PCG/TSG/WG/SWG/Ad-Hoc
or any other 3GPP meeting.

A Partner invited by the Organizational Partners to participate in 3GPP to offer
advice and to bring into 3GPP a consensus view of market requirements.

An Organization fulfilling the criteria to become a future Partner which has been
granted temporary participation rights in 3GPP.

A recognized Standards Organization which has been accepted as a Partner in
3GPP.

An Organizational Partner or a Market Representation Partner of 3GPP.
The document signed by 3GPP Partners defining their rights and obligations.
A document which describes the overall structure and operation of 3GPP.

Attend on behalf of.

A person who attends a meeting on behalf of an Individual Member represents that
Individual Member. The person is not necessarily employed by that Individual
Member, but may be, for example, employed by a subsidiary company in the same
group as the represented Individual Member; or the person may be an independent
consultant under contract to the Individual Member. "Representation” sometimes
influences the eligibility to vote — see article 35 and annexes A and F.

A subordinate body of a Working Group.

A number of persons dedicated to support 3GPP.

A 3GPP output document containing mainly informative elements approved by a
Technical Specification Group.

A 3GPP output document containing normative provisions approved by a Technical
Specification Group.

An Individual Member who has voting rights within a TSG/WG.
The documented record of a specific technical activity of 3GPP.
The documented record of the all technical activities of 3GPP.
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Working Group: A subordinate body of a Technical Specification Group.
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Annex B: Abbreviations

3GPP Third Generation Partnership Project

ARIB Association of Radio Industries and Businesses

ATIS Alliance for Telecommunications Industry Solutions (successor to T1)
CCSA China Communications and Standards Association (successor to CWTS)
CDMA Code Division Multiple Access

CWTS China Wireless Telecommunications Standards Group (superseded by CCSA)
ETSI European Telecommunications Standards Institute

FDD Frequency Division Duplex

GSM Global System for Mobile Communication

IMT-2000 International Mobile Telecommunication

ITU International Telecommunication Union

MRP Market Representation Partner

PCG Project Co-ordination Group

SWG Sub Working Group

T1 Standards Committee T1 (superseded by ATIS)

TDD Time Division Duplex

TSDSI Telecommunications Standards Development Society, India

TSG Technical Specification Group

TTA Telecommunications Technology Association

TTC Telecommunication Technology Committee

UM User Identity Module

UTRA Universal Terrestrial Radio Access

UTRAN Universal Terrestrial Radio Access Network

WG Working Group
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Annex C: Individual member application form

APPLICATION FORM
for INDIVIDUAL MEMBERSHIP
of the THIRD GENERATION PARTNERSHIP PROJECT
Please complete this form and return it to your Organizational Partner

COMPANY NAME ettt
Please indicate below which ORGANIZATIONAL PARTNER you are a member of

ARIB

CCSA

ETSI

ATIS

TSDSI

TTA

TTC

Please indicate below which Technical Specification Groups you wish to participate in:

Radio Access Network

Core Network and Terminals

Service and System Aspects

GSM EDGE Radio Access Network (GERAN)

Upon your approval as an Individual Member of the Third Generation Partnership Project you agree that you will be
bound by the Working Procedures of the Third Generation Partnership Project then in effect and as they may be
amended from time to time.

Signed by (Authorized Representative)
(See Note 1)

Print name

Position

Date

Telephone

Fax

Email

Company Website URL

Contact person’s family name
(See Note 2)

Contact person’s given name

Job title

Mailing address

Telephone

Fax
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Email

Note 1: Is either the official contact person or voting contact of a company.

Note 2: People attending meetings and who can also have signing authority.
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Annex D: (Void)
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Annex E: Guidance for MRP applicants

E.1 Introduction

The conditions for the acceptance of Market Representation Partners (MRPs) in 3GPP are given in article 7 of these
Working Procedures. This annex provides additional guidance to MRP Applicants.

top
E.2 Guidance

During the application process, the Organizational Partners will need to be assured that an Applicant:

@ Has a field of interest directly or indirectly related to the work being undertaken by 3GPP;

(b) Has attained a demonstrable level of recognition within this field of interest;

(©) Has an understanding of the market requirements relevant to 3GPP;

(d) Is willing to actively contribute to the work of 3GPP and has sufficient resources for this purpose;

(e) Fully supports the goals and objectives of 3GPP and does not take part in activities that conflict with these

goals and objectives.

In processing an application, the Organizational Partners will peruse openly available documentation published by an
Applicant, including material posted on its Website, in order to confirm that the points listed above have been satisfied.

top
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Annex F: Guidance on meeting organization

F.1 Meeting classification
TSG and WG Meetings are classified either:
e ordinary; or

e ad hoc.

F.2 Ordinary meetings

Ordinary meetings are ones where the regular business of the TSG or WG is conducted. Such meetings are normally
chaired by the Group's chairman or, if unavailable, a vice-chairman. Ordinary meeting should be announced at least six
months prior to the opening day of the meeting.

TSG and WG ordinary meetings shall follow an incrementing number sequence. If an additional ordinary meeting is
required between two ordinary meetings, the sequence may be preserved, even though this means renumbering
subsequent meetings, or the additional meeting may be numbered using the ‘bis’ suffix as a numbering scheme.

Attendance at an ordinary meeting counts towards an Individual Member's eligibility to cast a vote in the Group (see
articles 26 and 27). The Support Team shall record the participation in an ordinary meeting (each person and
organization represented) and the attendance list shall be included in the meeting report.

F.3 Ad hoc meetings

An ad hoc meeting of a WG or a TSG is one called to address one or more particular topics. The ad hoc meeting shall
be called by decision of the WG (or its parent TSG) or TSG concerned; the decision to hold any subsequent ad hoc
meetings on the same topic may be made by the ad hoc meeting participants themselves without reference to the parent
WG or TSG, although the parent WG or TSG shall review any ad hoc activity at every Ordinary meeting and determine
to either continue or to close the ad hoc activity, even if the previous ad hoc meeting suggested a further meeting. The
scope of each subsequent ad hoc meeting shall be indicated by the chairman at least 21 days before the meeting. The ad
hoc meeting shall not expand or change the scope originally determined by the parent group. An ad hoc meeting is
allowed to make decisions only within its pre-defined remit, and any such decisions shall be ratified by the parent WG
or TSG unless, in the case of a WG, a decision was previously explicitly delegated by the WG to the ad hoc meeting.

An ad hoc meeting may be chaired as described for an ordinary meeting above, or, with the agreement of the WG or
TSG concerned, by a Work Item rapporteur, or other appropriate person. Although open to all 3GPP Individual
Members, ad hoc meetings may attract only a subset of Individual Member representatives who would normally
participate in ordinary meetings.

Ad hoc meetings shall not be considered when calculating voting rights. That is, attendance at (or absence from) an ad
hoc meeting shall not influence voting rights, which are determined solely by attendance at "ordinary" meetings.

No voting shall occur at ad hoc meetings.
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F.4 Attendance register

F.4.1 Face to face meetings

A delegate is deemed to have attended a given meeting if the individual confirms his or her participation by signing the
attendance list made available by the group's secretary during the meeting. If a delegate does not sign the attendance
sheet during the meeting, the secretary shall assume that the individual did not attend.

A delegate, having registered and begun to participate in a meeting, is not allowed to change the organization he
represents during the course of that meeting. An individual delegate is not allowed to simultaneously represent two or
more Individual Members at a meeting.

top

F.4.2 Electronic meetings

Electronic meetings such as audio / video conferences, email exchanges considered as meetings, etc, are encouraged
where appropriate. For such events, the Secretary will establish the attendance list on the basis of those actually
participating in the meeting (those dialling in to the conference bridge, those issuing and responding to emails, etc.)
Nevertheless, advance registration is strongly encouraged.

Fully electronic meetings are to be considered as "ad hoc" as defined above.

Participation by Individual Member in fully electronic meetings, or electronic participation in a face to face meeting (eg
by phoning in) is not considered for the accrual or loss of voting rights.

top
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Annex G: Working agreements

"Working agreements" are tentative decisions reached by 3GPP groups in order to make progress on matters where
consensus (as defined in annex A) cannot be reached. It is intended to be used in situations where there is a clear
majority in favour of one approach, but a small minority has sustained opposition to that approach.

The working agreement process has the following steps:

Consensus cannot be reached on an issue. A substantial majority of individual members prefer a given
approach, but there is sustained opposition by a small minority of individual members, preventing consensus.

The chair declares a working agreement. The working agreement is documented in the meeting report
The approach agreed to by the majority and documented in the working agreement can continue unimpeded.

The working agreement is entered into the 3GPP working agreements page on the 3GPP web site. The window
for challenging the working agreement is now open.

Working agreements may be challenged, resulting in a formal vote. This potential vote would be held at the
next meeting of the WG or parent TSG (whichever comes first). If the next meeting is less than 14 days after
the establishment of the working agreement, then that meeting is skipped in determining the next meeting. The
meeting for potential voting is documented on the 3GPP working agreements page of the 3GPP web site
(http://www.3gpp.org/TSG-Working-Agreements).

The challenge cut-off date is established. This is 7 days before the start of the meeting for potential voting. The
cut-off date is documented on the 3GPP working agreements page of the 3GPP web site.

Organizations wishing to challenge the working agreement may do so until the challenge window closes. A
challenge may be made by informing the chair of the group which will do the voting. Any received challenge is
documented on 3GPP working agreements page of the 3GPP web site.

The group which will be voting is informed of the intention to have a working agreement challenge vote and the
specific voting question.

If no challenge is received by the challenge cut-off date, then the working agreement is confirmed. The
confirmation of the working agreement is documented on the 3GPP working agreements page of the 3GPP web
site. The issue is closed.

If a challenge is received, then a formal vote on the working agreement will occur at the designated meeting.
Voting on working agreements is a standing part of meeting agendas. Voting is as described in articles 25 & 26
of the working procedures.

If the challenge fails (at least 71% in favour of the working agreement), then the working agreement is
confirmed. The confirmation of the working agreement is documented on the 3GPP working agreements page
of the 3GPP web site. The issue is closed.

If the challenge succeeds (less than 71% in favour of the working agreement), then the working agreement fails.
All changes which were made based on the working agreement shall be reversed and the group must continue to
search for consensus. The overturning of the working agreement is documented on the 3GPP working
agreements page of the 3GPP web site.

Organizations may withdraw a challenge at any time in the process. If the last challenge is withdrawn after the
challenge cut-off, then the working agreement is confirmed. The confirmation of the working agreement is
documented on the 3GPP working agreements page of the 3GPP web site. The issue is closed.
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Annex H: Calculation of quorum in TSGs and WGs

Where calculation of a quorum is required in the context of a vote conducted in a TSG or a WG, the
quorum shall be deemed to have been met if:

(B-P)/V>=Q

Where:

B is the number of ballot papers issued,;

P is the number of proxy votes exercised (i.e. the number of ballot papers issued to delegates bearing authorization
to cast votes by proxy);

V is the number of Individual Members having the right to vote at the meeting (including those with only the right
to vote “in person” and not by proxy);

Q is the required quorum value given in article 26.
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Annex I Change history

Date PCG #|PCG Doc. CR| Rev|[Subject/Comment
2002-04-25 6
2005-03-01 13 Changes agreed at PCG meeting incorporated. [No formal change control system
yet in place]
2006-04-24 16(PCG16_07 2 ETSI proposal: Article 10
Clarify the rights of observers and guests
3 ETSI proposal: Article 15

To allow leeway in the number of delegates representing each OP at PCG

(To reflect the decision already taken by PCG#14 on PCG participation)

9 ETSI proposal: Article 34

To cater for current TSG structure and to reflect common practice of Tdoc
numbering

1 1|Article 3

Reflect decision on regional options

(To incorporate PCG#7 decision)

4 1|Article 22

Clarification and codification of the rights to stand for elected positions in TSGs

and WGs
8 Article 30 & annex F
Inclusion of an annex giving guidance on meeting organization
2006-10-27 17|PCG17_15 10 Article 35
rl Clarification of voting rights
2009-05-18 22(PCG22_18 11 5|Changes resulting from the OP ad hoc group on improvements report and

conclusions of OP#20.
Articles affected:

22
23
31
35
41
52
Annex D
plus sundry spelling corrections.
PCG22_19 12 2|Rules on eligibility to cast votes at TSG and WG level.
PCG22_20 13 Bring statement of purpose of 3GPP up to date
PCG22 23 14 Adding Working Agreements to working procedures
PCG22_30 15 3|Change of ITU liaison process
r3
Note: PCG meeting #22 approved contribution PCG22_30r1 but this was
subsequently revised to r3 after the meeting with the apparent approval of the
PCG.
Decision PCG22/11: clause 22.1 changed wording from "in the March time frame
in" to "in the first semester of".
2009-08-12 Editorial correction to implementation of CR15r3. (article 52).
2010-04-23 24|1PCG24_11 16 TSG vs WG election
PCG24_12 17 Quorum
PCG24_13 18 Communication with ITU
PCG24_25 19 Attendance register for meetings
2012-10-24 PCG29 17 20 Update to 3GPP Working Procedures article 22
2014-07-22 33(PCG33_10 21 Anti-trust / competition law requirements
articles 12, 17, 22.1, 23, 29, 59A, annex C
2014-12-31 34(PCG34_14 22 Anti-trust recommendations v1.1.

Addition of TSDSI to list of OPs in annexes B and C.

Minor formatting and spelling corrections, consistent capitalization.
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2016-11-15

35

PCG37_14

22.1

Modification to clarify obligation on elected officials regarding antitrust/competition
law training.
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und and Standardisation of WCDMA

dma2000

000 air interface proposal to ITU is the result of work in TR45.5 on the evolution
towards the third generation. The cdma2000 proposal is based partly on 1S-95
with respect to synchronous network operation, common pilot channels, and so
it is a wideband version with three times the bandwidth of 1S-95. The ITU proposal
s further bandwidth options as well as the multi-carrier option for downlink. The
=000 proposal has a high degree of commonality with the Global CDMA 1 ITU
al from TTA, Korea.
= ¢dma2000 multi-carrier option is covered in more detail in Chapter 13, as being
atly standardised by 3GPP2.

TR46.1

WIMS W-CDMA was not based on work derived from an existing second generation
wlogy but was a new third generation technology proposal with no direct link to any

d generation standardisation. It was based on the constant processing gain principle
& high number of multicodes in use, thus showing some fundamental differences but
a level of commonality with WCDMA technology in other forums.

5 WP-CDMA

-CDMA (Wideband Packet CDMA) resulted from the convergence between W-CDMA
L of TIP1 and WIMS W-CDMA of TR46.1 in the US. The main features of the WIMS W-
A proposal were merged with the principles of W-CDMA N/A. The merged proposal
submitted to the ITU-R IMT-2000 process towards the end of 1998, and to the 3GPP
at the beginning of 1999. Its the most characteristic feature, compared with the other
MA-based proposals, was a common packet mode channel operation for the uplink
=ction, but there were also a few smaller differences.

Creation of 3GPP

s similar technologies were being standardised in several regions around the world, it
e evident that achieving identical specifications to ensure equipment compatibility
©bally would be very difficult with work going on in parallel. Also, having to discuss
milar issues in several places was naturally a waste of resources for the participating
smpanies. Therefore initiatives were made to create a single forum for WCDMA standard-
ation for a common WCDMA specification.
‘The standardisation organisations involved in the creation of the 3" Generation Partner-
ip Project (3GPP) [9] were ARIB (Japan), ETSI (Europe), TTA (Korea), TTC (Japan) and
1P1 (USA) as shown in Figure 4.2. The partners agreed on joint efforts for the standardisa-
1 of UTRA, now standing for Universal Terrestrial Radio Access, as distinct from UTRA
UMTS Terrestrial Radio Access) from ETSI, also submitted to 3GPP., Companies such as
anufacturers and operators are members of 3GPP through the respective standardisation
zanisation to which they belong.
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|
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TTA [Ewie_| TTC

ETSI Mombers| [ARIB Members| [TTA Members| [T1P1 Members] [TTC Members| [cwTs Members|

Figure 4.2. 3GPP organisational partners

Later during 1999, CWTS (the China Wireless Telecommunication Standard Group) also
joined 3GPP and contributed technology from TD/SCDMA, a TDD-based CDMA third
generation technology already submitted to ITU-R earlier.

3GPP also includes market representation partners: GSM Association, UMTS Forum,
Global Mobile Suppliers Association, IPv6 Forum and Universal Wireless Communications
Consortium (UWCC). In [9] there are up-to-date links to all participating organisations.

The work was initiated formally at the end of 1998 and the detailed technical work was
started in early 1999, with the aim of having the first version of the common specification,
called Release-99, ready by the end of 1999.

Within 3GPP, four different technical specification groups (TSG) were set up as follows:

e Radio Access Network TSG

e Core Network TSG

e Service and System Aspects TSG
L]

Terminals TSG

Within these groups the one most relevant to the WCDMA technology is the Radio Access
Network TSG (RAN TSG), which has been divided into four different working groups as
illustrated in Figure 4.3.

The RAN TSG will produce Release-99 of the UTRA air interface specification. The
work done within the 3GPP RAN TSG working groups has been the basis of the technical
description of the UTRA air interface covered in this book. Without such a global initiative,
this book would have been forced to focus on a single regional specification, though with
many similarities to those of other regions. Thus the references throughout this book are to
the specification volumes from 3GPP.

Radio access network technical specification groupl

[
WG2 [ wlas 5 [ W|G4 ] [ITuU Ad Hod|

|

Radio Radio Architecture Radio ITU Activity
layer 1 layer 2/3 & interfaces performance co-ordination|
& RF
parameters

Figure 4.3. 3GPP RAN TSG working groups
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During the first half of 1999 the inputs from the various participating organisations were
merged in a single standard, leaving the rest of the year to finalise the detailed parameters
for the first full release, Release-99, of UTRA from 3GPP. The member organisations have
undertaken individually to produce standard publications based on the 3GPP specification.
Thus, for example, the Release-99 UMTS specifications from ETSI are identical to the
Release-99 specifications produced by 3GPP. The latest specifications can be obtained from
3GPP [9].

During 2000, further work on GSM evolution was moved from ETSI and other forums
to 3GPP, including work on GPRS and EDGE. A new TSG, TSG GERAN was set up for
this purpose.

4.7 Creation of 3GPP2

Work done in TR45.5 and TTA was merged to form 3GPP2, focused on the development
of cdma2000 Direct-Sequence (DS) and Multi-Carrier (MC) mode for the cdma2000 third
generation component. This activity has been running in parallel with the 3GPP project,
with participation from ARIB, TTC and CWTS as member organisations. Recently the
main concentration has been on the MC mode work, due to decisions resulting from the
global harmonisation efforts.

4.8 Harmonisation Phase

During the spring of 1999 several operators and manufacturers held series of meetings to
seek further harmonisation and convergence between the CDMA-based third generation
solutions, WCDMA and c¢dma2000. For the 3GPP framework the ETSI, ARIB, TTA and
TIP1 concepts had already been merged to a single specification, while cdma2000 was
still on its own in TR45.5. As a result of several meetings and telephone conferences, the
manufacturers and operators agreed to adopt a harmonised global third generation CDMA
standard consisting of three modes: Multi-Carrier (MC), Direct Spread (DS) and Time
Division Duplex (TDD). The MC mode was based on the cdma2000 multi-carrier option, the
DS mode on WCDMA (UTRA FDD), and the TDD mode on UTRA TDD. The agreement
was to phase in a modular approach in which both core networks could be used with all air
interface alternatives, as described in Figure 1.4 in Chapter 1.

The main technical impacts of these harmonisation activities were the change of UTRA
FDD and TDD mode chip rate from 4.096 Mcps to 3.84 Mcps and the inclusion of a
common pilot for UTRA FDD. The work in 3GPP2 focused on the MC mode, and the DS
mode from ¢dma2000 was abandoned. The result is that globally there is only one Direct
Spread (DS) wideband CDMA standard, WCDMA.

4.9 IMT2000 Process in ITU

In the ITU, recommendations have been developed for third generation mobile commu-
nications systems, the ITU terminology being called IMT-2000 [10], formerly FPLMTS.
In the ITU-R, ITU-R TG8/1 has worked on the radio-dependent aspects, while the radio-
independent aspects have been covered in ITU-T SG11.
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Figure 4.4. ITU-R IMT-2000 grouping

In the radio aspects, ITU-R TG8/1 teceived a number of different proposals during the
IMT-2000 candidate submission process. In the second phase of the process, evaluation
results were received from the proponent organisations as well as from the other evalu-
ation groups that studied the technologies. During the first half of 1999 recommendation
IMT.RKEY was created which describes the IMT-2000 multimode concept.

The ITU-R IMT-2000 process was finalised at the end of 1999, when the detailed spec-
ification (IMT-RSCP) was created and the radio interface specifications were approved by
ITU-R [11]. The detailed implementation of IMT-2000 will continue in the regional stan-
dards bodies. The ITU-R process has been an important external motivation and timing
source for IMT-2000 activities in regional standards bodies. The requirements set by ITU
for an IMT-2000 technology have been reflected in the requirements in the regional stan-
dards bodies, for example in ETSI UMTS 21.01 (5], in order for the ETSI submission to
fulfil the IMT-2000 requirements. The ITU-R interaction between regional standardisation
bodies in the IMT-2000 process is reflected in Figure 4.5.

The ITU-R IMT-2000 grouping, with TDMA- and CDMA-based groups, is illustrated in
Figure 4.4. The UTRA FDD (WCDMA) and ¢dma2000 are part of the CDMA interface,
as CDMA Direct Spread and CDMA Multi-Carrier respectively. UWC-136 and DECT are
part of the TDMA-based interface in the concept, as TDMA Single Carrier and TDMA
Multi-Carrier respectively. The TDD part in CDMA consists of UTRA TDD from 3GPP
and TD-SCDMA from CWTS. For the FDD part in the CDMA interface, harmonisation
has been completed, and the harmonisation process is expected to continue for the CDMA
TDD mode within 3GPP during 2000 and 2001.

4.10 Beyond 3GPP Release-99

Upon completion of the Release-99 specifications, work will concentrate on specifying
new features as well as making the necessary corrections to Release-99. Typically such
corrections arise as implementation proceeds and test systems are updated to include the
latest changes in the specifications. As experience in various forums has shown, a major
step forward in system capabilities with many new features requires a phasing-in period
for the specifications. Fortunately, the main functions have been verified in the various test
systems in operation since 1995, but only the actual implementation will reveal any errors
and inconsistencies in the fine detail of the specifications.
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Consensus building phase
IMT.RKEY

Figure 4.5. Relationship of ITU-R to the regional standards bodies

In 3GPP the next version of the specifications was originally considered as Release 2000,
but since that the Release naming was adjusted so that next release is called Release 4 due
to the 03/2001. Release 4 will contain only minor adjustment with respect to the Release’99.
Bigger items are foreseen for inclusions in Release 5. including reaching for the data rates
even up to the 10 Mbps in the downlink direction. Release 5 is due for the end of 2001.
Release’99 specifications have a version number starting with 3 while Release 4 and 5
specifications have version number starting logically with 4 and 5 respectively.

During coming years, part of the process is to specify the extensions for connecting
UTRA FDD to 1S-41 based core networks. Work will be carried out on cdma2000 to
allow connection to GSM-based core networks. This development will offer operators some
degree of flexibility in selecting their third generation teehnology, assuming they are not
aiming to launch such a service immediately, since Release-99 does not yet contain these

options.

On the TDD side, further alignment is expected between the TDD mode in UTRA and
the TDD mode from CWTS (China). This process is expected to continue after Release-99
is completed in 3GPP. 3GPP Release-4 is also planned to cover the lower chip rate (1.28

Mcps) TDD.

Other interesting developments are expected in the area of using IP based technology
in UTRA. First step is going to be the IP based transport option in Release 4 and further

releases are likely to see IP technolog

y shaping the internal architecture of the UTRA

Network (UTRAN). Also some of the protocols developed by the Internet Engineering Task
Force (IETF) [12], such as robust IP header compression suitable for cellular transmission,
are foreseen to be adopted as part the UTRA Rel'4 specifications.
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A GLOBAL INITIATIVE

At the beginning of November 2017,

Kai-Erik Sunell

joined MCC as a “Project Manager without portfolio” to assist in the MCC
duties relating, primarily, to the RAN working groups.

Kai-Erik acts as secretary to some parallel streams during meetings,
moving from group to group as the need demands, and assists in
implementing Change Requests after TSG plenaries. Kai-Erik will also be
available to replace the regular MCC secretary of any 3GPP group in
case of indisposition of the regular incumbent.

Find Kai-Erik's MCC bio page here:
http://www.3gpp.org/people/1908-kai-erik-sunell

PCG#40 — Beijing, China — 11 April 2018

© 3GPP 2018 3

Petitioners' Exhibit 1017

Ericsson Inc., et al. v. KT Corporation, et al.

Case No. IPR2025-00084; U.S. Patent No. 11,219,000
Page 153 of 514


http://www.3gpp.org/people/1908-kai-erik-sunell
http://www.3gpp.org/people/1908-kai-erik-sunell

Resource Allocation

Joern Krause RAN
Aain Sultan

JuhaKorhonen RAN2
Mirko Cano

Carmine (Lino) Rizzo

T
3
“ Kyoungseok Oh RAN4
]
s 7
2 Maurice Pope
Inghert Sigovich RENS
FrédéricFimin
Hakim Mkinsi
Kimmo Kymalainen
Patrick Mérias. RANT
Paolo Usal RANE
Issam Toufik RANZ
Bernt Mattsson
Saurav Arora

PCG#40 — Beijing, China — 11 April 2018

SA1

SAS
SA3

SA4

SAZ-LI

CcT3

~
~

A GLOBAL INITIATIVE

3G

A GLOBAL INITIATIVE

Alain Sultan
‘Work Plan Coordinator

Kevin Flynn
Marketing and Communications

NicolasBarbance
IT Systems Administrator

Olivier Genoud
TTCN Support

Susannakooistra
(lisisons, membership, ...)

AnnaRiondet
(general admin)

EmmanuelleWurffel
(meetings, ..)

2017-11-02

© 3GPP 2018 4

Petitioners' Exhibit 1017

Ericsson Inc., et al. v. KT Corporation, et al.

Case No. IPR2025-00084; U.S. Patent No. 11,219,000
Page 154 of 514



Workload: Change Requests xl;?

A GLOBAL INITIATIVE

Approved CRs per Release per Year

Release | 1999 [ 2000 [ 2001 | 2002 [ 2003 [ 2004 | 2005 [ 2006 | 2007 [ 2008 | 2009 [ 2010 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 Total
R99 1408/ 4398 2266 1004 581 512 111 42 23 5 5 1 10356
Rel-4 376 2828 1900, 690 257 122 63 48 22 20 13 11 8 7 2 6367
Rel-5 27| 644, 3274 2842 2162 1357 509 94 25 22 7 7 5 3 2 10980
Rel-6 172 1088 2458 3721 2074| 1078 212 74 19 17 10 4 4 10931
Rel-7 1 20 663 2529 3132 1262 492 176 91 43 25 15 8449
Rel-8 49 777, 4609 7073 2347 706 347 184 91 46 22 12 16263
Rel-9 49 2018 4991 3252 1366 376 165 70 26 23 13236
Rel-10 47 1722 3800 3103 1636 584 267 50 21 11230
Rel-11 32 1152 4178 3525 2186 622 163 41 11899
Rel-12 6 102 2254 5181 4287 1530 197 13557
Rel-13 8 200 2648 5571 1681 10108
Rel-14 24 2315 5865 8204
Rel-15 6 1246 1252
Rel-16 0 35 35
Total 1408 4801 5738 6350 5202 5409 5974 5266 5152 6184 106517 93087 9042" 9162”7 8022" 8430”7 7964"7 9683” 9121[ 132867
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Approved CRs per WG per TSG meeting
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Workload: Committee Support -ﬁ@

A GLOBAL INITIATIVE

2017 was an exceptionally busy year for 3GPP in general and for MCC in particular. The number of
meetings supported and contributions processed enabled the 5G New Radio to be completed six
months ahead of the original target. Throughout the year, a total of 75 000 delegate/days were spent
in 3GPP groups which is an unprecedented level of activity for the project. More than 100 000
contributions were processed.

This peak workload would not be sustainable in the longer term without increasing the support
resources. However, during the recent TSG meetings that took place in Chennai, distinct action was
taken to try and limit the number of meetings that will occur from 2019 onwards. It still remains to be
seen how many meetings will take place in 2018 but at least we seem to be heading in the right
direction.

Two groups within 3GPP have a very low level of participation and activity (CT6 and RANG). In
consultation with the relevant TSG Chairman, consideration is being given reducing the level of
support to back-office only. This will of course help to reduce support costs. Decisions are expected
to have been taken by the time the PCG next meets.
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Number of
Individual
Members in
3GPP

3GPP Individual
Members come
from 45 Countries
worldwide
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3GPP Membership

3GPP Membership currently stands at 567 Individual Members. In addition, there are 2
companies having Guest Status, which are potential IMs
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3GPP Member Territories

AUSTRALIA DENMARK
AUSTRIA FINLAND
BELGIUM FRANCE
BOTSWANA GERMANY
BRAZIL HONG KONG
CANADA INDIA
CHINA INDONESIA
CZECH REPUBLIC IRELAND

ISRAEL

ITALY

JAPAN

KOREA (REPUBLIC OF)
LEBANON
LUXEMBOURG
MALAYSIA

MEXICO
NETHERLANDS

NORWAY

POLAND

PORTUGAL

QATAR

ROMANIA

RUSSIAN FEDERATION

SERBIA

SINGAPORE

SLOVAKIA

SLOVENIA

A GLOBAL INITIATIVE

SOUTH AFRICA

SPAIN

SWEDEN

SWITZERLAND

TAIWAN, PROVINCE OF
CHINA

TURKEY

UNITED ARAB EMIRATES

UNITED KINGDOM

UNITED STATES

3GPP Individual Members come from 44 countries worldwide
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567 Individual Members in 3GPP 'ﬁ@
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Some interesting industry participants... .ﬁ@

A GLOBAL INITIATIVE

. Agricultural machinery manufacturers (e.g., John Deere, Husgvana, etc)
. Automotive manufactures (e.g, Volkswagen, Volvo, Toyota)
. Rail (e.g., Internationale Union of Railways)

. Factory Automation companies (e.g., Siemens)

. Energy Sector (e.g., Legrand)

. Environment (e.g., Veolia)

. Broadcasting Community (e.g., EBU, BBC, TDF)

. Satellite Community (e.g., ESO, Inmarsat)

. Aerospace (e.g., Lockheed Martin, BAE)

. Retail Sector (e.g., Alibaba)

. Social Media (e.g., Facebook)

. Advertising (e.g., Google)
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Anti-trust Compliance Training -zil;?

A GLOBAL INITIATIVE

Four webinars targeted at elected officials and candidates took place in 2017, each timed to be
convenient for those in one of the three regions (Americas, Europe, Asia).

)))

L)

By decision of the PCG, these webinars are now open for participation by any delegate. For
logistical reasons, we may have to limit the number of participants in any one webinar, and
elected officials and candidates for election will take precedence.

L)

Companies are reminded that all personnel they offer for the chairmanship or vice-chairmanship
of 3GPP committees must undergo formal training in anti-trust matters, and the letter of
support for candidates for election must clearly state this.

L]

We are currently fixing the dates for 2018 webinars.
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Summary and Outlook -ﬁ@

A GLOBAL INITIATIVE

3GPP has continued to strengthen its position as the place where the 5G system is being
specified. It continues to attract significant interest from new entrants too.

The workload within the TSGs has increased dramatically in the build up to Release 15
and 16 delivery. This workload will be monitored in the coming months and support
resources adjusted accordingly.
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Chapter 2

The History of the IMS

Standardization

In Chapter 1 we mentioned that the IMS uses Internet protocols. When the IMS needs
a protocol to perform a particular task (e.z., to establish a multimedia session), the
standardization bodies standardizing the IMS take the Internet protocol intended for
that task and specify its use in the IMS. Still, no matter how simple this may sound
the process of choosing protocols to be used in the IMS can sometimes get tricky.
Sometimes, the Internet protocol that i= chosen lacks some essential functionality,
or does not even exist at all. When this happens the IMS standardization bodies
contact the standardization body developing Internet protocols to work together on a
solution. We will cover this collaboration in Section 2.5. Nevertheless, before jumping
into that we will introduce in Section 2.1 all the standardization bodies involved in
IMS development. We need to know who is who and which functions of the IMS each
of them performs.

2.1 Relations between IMS-related Standardization
Bodies

The ITU (International Telecommunication Union) IMT-2000 (International Mobile
Telecommunications-2000) is the global standard for 3G (third generation) networks.
IMT-2000 i= the result of the collaboration between different standards bodies and
alms at providing access to telecommunication services using radio links, which include
satellite and terrestrial networks.

We will focus on two of the standard bodies involved in IMT-2000: 3GPP
(Third Generation Partnership Project) and 3GPP2 (Third Generation Partnership
Project 2). Still, they are not the only ones working within IMT-2000. Other bodies,
such as the I'TU-R (ITU-Radiocommunication Sector), for instance, are also involved
in IMT-2000 but on different areas than the IMS.

Both 3GPP and 3GPP2 have standardized their own IMS (IP Multimedia
Subsystem). The 3GPP IMS and the 3GPP2 IMS are fairly similar, but, nevertheless,
have a few differences (Appendix A lists the most important differences).

11
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12 CHAPTER 2. THE HISTORY OF THE IMS STANDARDIZATION

An important similarity between the 3GPP IMS and the 3GPP2 IMS is that
both use Internet protocols, which have been traditionally standardized by the IETF
(Internet Engineering Task Force). Consequently, both 3GPP and 3GPP2 collaborate
with the IETF in developing protocols that fulfill their requirements. The following
sections introduce the [ETF, 3GPP, and 3GPP2 and provide a brief history of the
IETF-3GPP /3GPP2 collaboration.

In addition to the standard bodies we have just mentioned, OMA {(Open Mohile
Alliance [144]) will play an important role in developing IMS services in the near
future. While 3GPP and 3GPP have standardized (or are standardizing) a few IMS
services, such as basic video calls or conferencing, from now on OMA will focus on
service standardization for the IMS (of course, other standard bodies and third parties
besides OMA may also develop services for the IMS).

2.2 Internet Engineering Task Force (IETF)

The Internet Engineering Task Force (IETF) is a loosely self-organized collection of
network designers, operators, vendors, and research mnstitutions that work together to
develop the architecture, protocols, and operation of the public Internet. The IETF
is hody that is open to any interested individual. The IETF iz not a corporation and,
therefore, does not have a board of directors, members, nor dues.

The IETF is the standardization bodyv that has developed most of the protocols
that are currently used on the Internet. The IETF does not standardize networks,
architectures comhbining different protocols, the internal behaviour of nodes, nor
APls {Application Programming Interface). The IETF is the protocol factory for
[P-related protocols.

2.2.1 Structure of IETF

Work in the IETF 1= organized in working groups. Each working group is chartered
to perform specific tasks, such as the delivery of a precise set of documents. Fach
working group has from one to three chairs, who take care that the working group
completes itz chartered tasks in time. Working groups have a temporary lifetime; so,
once they have delivered their documents, either they are rechartered or they cease to
exist. Figure 2.1 shows a few, but not all, of the working groups in the IETF; there
are more than 100 active working groups in the IETF. The complete up-to-date list
of active working groups is available at:

http://wew.ietf.org/html.charters/ug-dir.html

Working groups get an acronym name that identifies the chartered task. For
instance, SIPPING i= the acronym of *Session Initiation Protocol Investigation”,
SIMPLE iz the acronym of “SIP for Instant Messaging and Presence Leveraging
Extensions" or AAA for “Authentication, Authorization and Accounting”.

A collection of working groups form an Area Directorate. There are currently
eight areas. as illustrated in Figure 2.1.

Each area has one or two area directors who, together with the IETF chairman,
form the IESG (Internet Engineering Steering Group). The IESG is the technical
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Figure 2.1: The structure of the IETF

management team of the IETF. They decide on which areas the IETF should work
and review all the specifications that are produced.

The following web pages contain the complete list of the working groups of all
areas and the charter of the SIPPING working group respectively.

http://www.ietf.org/html.charters/wg-dir.html
http://www.ietf.org/html.charters/sipping-charter.html

The IAB (Internet Architecture Board) is the body that provides technical
leadership and handles appeals. [ts weh page 1=

http://www.iab.org/

2.2.2 Working Group Operations

The technical work in the IETF is done within the working groups. Working groups
do not have any kind of membership; they are formed by a number of volunteers that
work as individuals. That is, they do not represent their companies when working for
the IETF.

Maost of the technical discussions within a working group take place in itz mailing
list. Even the decisions made at face-to-face meetings (held three times a year) have
to be confirmed in the mailing list.

The technical documents used within the working groups are called Internet-
Drafts. There are two types of them: individual submissions and working group
items. Individual submizsions are technical proposals submitted by an individual or
individuals. If the working group decides that an individual submission iz a good
starting point to work on a particular topic, it becomes a working group item.
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14 CHAPTER 2. THE HISTORY OF THE IMS STANDARDIZATION

Individual submissions and working group items can be distinguished by the name
of the file where they are stored. Individual submissions start with:

draft-azuthor’s_name
while working group items start with:
draft-ietf-name_of_the_working group

A list of all the Internet-Drafts can be found at:
http://wuw.ietf.org/internet-drafts/

When a working group feels that a working group item is ready for publication
as an RFC the working group chairs send it to the IESG. The IESG may provide
feedback to the working group (e.g., ask that working group to change something in
the draft) and, eventually, decides whether or not a new RFC iz published.

Althongh most of the Internet-Drafts that the TESG receives come from working
groups an individual may also submit an Internet-Diraft to the ITESG. This usually
happens with topics that are not large enough to grant the creation of a working
group, but which, nevertheless, are of interest to the Internet commumnity.

It 15 important to note that Internet-Drafts, even if they are working group items,
represent work in progress and should only be referenced as such. Internet-Drafts
are temporary documents that expire and cease to exist six months after they are
immued. They can change at any time without taking into consideration backward
compatibility izsues with existing implementations. Only when a particular Internet-
Diraft becomes an RFC can it be considered a stable specification.

2.2.3 Tvpes of RFCs

The technical documents produced by the IETF are called RFCs (Request For
Comments). According to the contents of the document there are three main types
of RFCs:

e Standards-track RFCs.
e Non-standards-track RFCs.
¢ BCP (Best Current Practise) RFCs.

Standards-track RFCs tvpically define protocols and extensions to protocols.
According to the maturity of the protocol there are three levels of standards-track
RFCs: proposed standard, draft standard, and Internet standard. Standards-track
specifications are supposed to advance from proposed to draft and, finally, to Internet
standard a= they get more and more mature. An important requirement in this
process i= that a particular specification is implemented by several people to show
that different independently built implementations that follow the =ame specification
can successfully interoperate.

Nevertheless, in practise only a few RFCs reach the draft standard level and even
fewer hecome Internet standards. At present, the specifications of many protocols
that are used massively on the Internet are proposed standards.
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There are three types of non-standards-track RFCs: experimental, informational,
and historical (which are called historic RFCs). Experimental RFCs specify protocols
with a very limited use, while informational RFCs provide information for the Internet
community about some topic, such as a requirements document or a process. When
a standards-track RFC becomes obsolete, it becomes a historic RFC.

BCP RFCs record the best current practise known to the community to perform
a particular task. They may deal with protocol issues or with administrative issues.

Figure 2.2 shows the relations between all the RFC tvpes. A list of all the RFCs
published so far and their status can he fetched from:

http://www. ietf.org/iesg/1rfc_index.txt

RFECs
Stondarnds track Mon-standoards frack BCP
Proposed Dot o
Standar standad | | fardad Bpermental || Informational 0

Figure 2.2: RFC types

RFCs can be downloaded from the following web page by just introducing the
RFC number:

http://www.ietf.org/rfc.html

Additionally, the RFC Editor offers a web page that allows us to search for RFCs
bv title, number, author and keywords:

http://www.rfc-editor.org/rfcsearch. html

2.3 Third Generation Partnership Project (3GPP)
The Third Generation Partnership Project (3GPP) was born in 1998 as a collabo-
ration agreement between a number of regional telecommunication standard bodies,
known as organizational parfners. The current 3GPP organizational partners are:
1. ARIB (Association of Radio Industries and Business) in Japan,
http://www.arib.or. jpl/english/

2. CCEA (China Communications Standards Associations) in China,

http:// www.ccsa.org. cnfenglish/
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16 CHAPTER 2. THE HISTORY OF THE IMS STANDARDIZATION
3. ETSI (European Telecommunications Standards Institute) in Europe,
http://www.etsi.org/
4. Committee T1 in the United States of America,

http://www.tl.org/

£n

TTA (Telecommunications Technology Association) of Korea
http://www.tta.or.kr/English/

6. TTC (Telecommunication Technology Committee) in Japan,
http://www.ttc.or. jple/

3GPP was originally chartered to develop globally applicable Technical Specifi-
cations and Technical Reports for a third-generation mobile system based on GSM.
The scope has been reinforced to include maintenance and development of GS5M
specifications including the supported and evolved radio networks, technologies, and
packet access technologies.

Besides the organizational partners, market representation partners provide the
partnership with market requirements. Market representation partners include,
among others, the UMTS Forum, 3G Americas, the GSM Association, the Global
mohile Suppliers Association, the TD-SCDMA Forum, and the IPv6 Forum.

J3GPP maintains an up-to-date web =ite at:

http://www.3gpp.org/

2.3.1 3GPP Structure

3GPP is organized in a Project Co-ordination Group (PCG) and Technical Speci-
fication Groups (TS5Gs), as illustrated in Figure 2.3. The PCG is responsible for
the overall management of 3GPP, time plans, allocation of work, etc. The technical
work is produced in the TSGs. At the moment there are five TSGs, responsible
for the Core Network (CN), System and Services Aspects (SA), GSM EDGE Radio
Access Network (GERAN), Radio Access Network (RAN), and Terminals (T). Each
af the TSGs is further divided into Working Groups. Each of the Working Groups is
allocated particular tasks. For instance, CN WiG1 is responsible for all the detailed
design of the usage of SIF and SDF in the IMS, CN WGE3 for interworking aspects
and CMN4 for all the detailed design of the usage of Diameter. SA WG] is responsible
for the requirements, SA2 for the architecture, SA WG3 for the security aspects, SA
WG4 for the codecs, and 5A WGEL for the operation and maintenance of the network.
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Systern Aspects Access Metwork Metwork
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— CNWGE3 — SAWEI — GERAMN WG3 — RANWGE3 — TWGE3
— OHWGEa M/  SAWES — RANWGL
—  GMN WG5S ] SAWES

Figure 2.3;: The structure of 3GFP

2.3.2 3GPP Deliverables

JGPP working groups do not produce standards. Instead, thev produce Technical
Specifications (TS) and Technical Reports (TR) that are approved by the TSGs.
Once approved they are submitted to the organizational partners to be submitted
to their respective standardization processes. The final part of the process is in the
organizational partners’ hands when thev approve the TSs or TRs as part of their
standards procedures. As a result, there is a set of globally developed standards that
are readv to be used in a particular region.

JGPP TSs and TRs are numbered according to the sequence of four or five digits
that follow the pattern “xcvvy”. The first two digits “xx™ identify the series number,
and the last two or three digits “yv™ or “vyy" identify a particular specification within
a series. For instance, 3GPP TS 23.228 [21] describes the architectural aspects of the
IS,

3GPP groups its specifications in what is called a Release. 3GPFP Release 5
contains the first versiom of the IMS. 3GPP Release 6 contains enhancements to the
IMS. The reader must note that the IMS is just a fraction of the 3GPP deliverables
in a particular Release, as there are other non-IMS specifications included in a 3GPP
Release, 3GPFP TSs and TRs include a version number that follows the pattern
“wov®", where “x" represents the 3GPP Helease where the specification is published,
“v7 i the wversion number, and “z” is a sub-version numhber. 5o, 3GPP TS 23 228
version 5.8.0 means version 2.0 of the Release 5 version of TS 23228,
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18 CHAPTER 2. THE HISTORY OF THE IMS STANDARDIZATION

3GPFP TS5z and ThHs are publicly available at the 3GFP web =ite at either of the
following URls:

http://www.3gpp.org/specs/specs. htm

http://www.3gpp.org/itp/Specs/archive/

2.4 Third Generation Partnership Project 2
(3GPP2)

If 3GFF was born to evolve GSM specifications into a third-generation cellular
system, the Third Generation Partnership Project 2 (3GPP2) was born to evolve
North American and Asian cellular networks based on ANSI/TIA /EIA-41 standards
and CDMA2000T) radio access into a third-generation system. 3GPP2 like 3GPP
i= a partnership project whose members are also known as organizational pariners.
The current list of organizational partners include ARIB (Japan), CCSA (China),
TIA (Telecommunications Industry Association) (North America), TTA (Korea),
and TTC (Japan). Probably, the reader has noticed that most of them are also
organizational partners of 3GPP.

Like 3GPP, 3GPP2 gets market requirements and advice from markef represen-
tation partners. At the moment the list includes the IPv6 Forum and the CDMA
Development Group.

2.4.1 3GPP2 Structure

The 3GPP2 structure mimics the structure of 3GPP, as illustrated in Figure 2.4, A
Steering Committee (5C) is responsible for the overall standardization process and
the planning. The technical work is done in Technical Specification Groups (T5Gs).
TSG-A is focused on the Access Network Interface, TSG-C on CDMA2000)
technology, TSG-5 on Service and System Aspects, and TSG-X in Intersystems
Operations. T'GS-X was born as a merger between the former TSG-N (Core Networks)
and TSG-P (Packet Data) TSGs. The structure of TSN-X is not completely defined
yet.

2.4.2 3GPP2 Deliverables

Like 3GPP, 3GPF2 does not produce standards but, instead, Technical Specifica-
tions (TSs) and Technical reports (TRs). The documents are created by the TSGs
and approved by the SC. Then, thev are submitted to the organizational partners to
he submitted to their respective standardization processes.

AGPP2 TSs and TH= are numbered with a sequence of letters and digits that
follows the scheme *A Hxoooecyyy-R” where “A™ is a letter that represents the name
of the TSG that delivers the document, “B" can be an “R” letter to indicate a TH or
a requirements document, but it can also be an 87 letter to indicate a TS, oo™ 1=
a sequential number allocated to the document. An optional “yyy" sequence of digits
can further identify the chapter within a specification series. The *R" letter identifies
the revision. The version number follows the specification and indicates a major and
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http://https//www.capgemini.com
http://www.sa.catapult.org.uk/
http://www.sa.catapult.org.uk/
http://www.catt.ac.cn/english/news.htm
http://www.catt.ac.cn/english/news.htm
http://www.catt.ac.cn/
http://www.catt.ac.cn/
http://www.cbn.cn/
http://www.cbn.cn/
http://www.ccu.edu.tw/
http://www.ccu.edu.tw/
http://www.cdac.in/
http://www.cdac.in/
http://www.cdot.in/
http://www.cdot.in/
http://www.cea.fr/
http://www.cea.fr/
http://www.cellnextelecom.com/
http://www.cellnextelecom.com/
http://dktx.cetc.com.cn/
http://dktx.cetc.com.cn/
http://www.epri.sgcc.com.cn/
http://www.epri.sgcc.com.cn/
http://www.ceragon.com/
http://www.ceragon.com/
http://www.certh.gr/
http://www.certh.gr/
http://www.cetecom.de/
http://www.cetecom.de/
http://www.cewit.org.in/
http://www.cewit.org.in/
http://www.expansionprotocols.com/
http://www.expansionprotocols.com/
http://www.changeself.cn/
http://www.changeself.cn/
http://www.spectrum.com/
http://www.spectrum.com/
http://www.td-tech.com/
http://www.td-tech.com/
http://www.10099.com.cn/
http://www.10099.com.cn/
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(China Mobile (Suzhou) Software Technology Co., Ltd.)

China Mobile Com. Corporation
(China Mobile Communications Corporation (CMCC))

China Mobile E-Commerce Co.
(China Mobile E-Commerce Co.)

China Mobile Group Device Co.
(China Mobile Group Device Co., Ltd)

China Mobile International Ltd
(China Mobile International Limited)

China Mobile M2M Company Ltd.
(China Mobile M2M Company Ltd.)

China Southern Power Grid Co.
(China Southern Power Grid Co., Ltd.)

China Telecom Corporation Ltd.
(China Telecom Corporation Ltd.)

China Telecommunications
(China Telecommunications Corporation)

China Telecomunication Corp.
(China Telecomunication Corporation)

China Unicom
(China Unicom)

Chinatelecom Cloud
(China Telecom Cloud Technology Co., Ltd)

Chongqing University
(Chongging University)

CHTTL
(Chunghwa Telecommunication Laboratories, Chunghwa Telecommunication Co.)

CHINA

CHINA

CHINA

CHINA

CHINA

CHINA

CHINA

CHINA

CHINA

CHINA

CHINA

CHINA

CCSA

CCSA

CCSA

CCSA

CCSA

CCSA

CCSA

ETSI

CCSA

CCSA

CCSA

CCSA

TAIWAN, PROVINCE OF CHINA  ETSI

%ﬁi-lr-\a Information Communication Technologies Group) CHINA ETSI
%gi.lr-\a Information Communication Technologies Group Corporation) CHINA CCSA
%%T“:\Inoobtilife Communication Technology Co., Ltd.) CHINA CCSA
%%T'I?::onnected and Intelligent Technologies Co., Ltd) CHINA CCSsA
ginter for Internet Security) UNITED STATES ETSI
%sbAeE;:e[t):urity and Infrastructure Security Agency (CISA) ECD) UNITED STATES ATIS
gf::ossyysst::::s) UNITED STATES ATIS
(Cisco Systome Belgium) BELGIUM ETSi
(Cisco Systoms France) FRANCE ETs|
(CHINA INFORMATION TECHNOLOGY DESIGNINGECONSULTING INSTITUTE CO..LTD.) CHINA CCsA
&KKHHI%%UUKKLﬂmIrEE%) UNITED KINGDOM ETSI
g:h:llli:::a Mobile Group Design Institute Co., Ltd) CHINA CCSA
&:r:.iP-N-CLANK) JAPAN ETSI
&NNEESS - Centre National d'Etudes Spatiales) FRANCE ETSI
(vmne S Theans AR) DENMARK ETS|
g:og;:;:e Technologies Israel Ltd.) ISRAEL ETSI
(Cohere Technologies) UNITED STATES ATIS
(ccoclllllrnssfer:ossp:ac;e) UNITED STATES ATIS
(Ccot;?nblfa Network Systems Company Limited) CHINA CCSA
Comcast UNITED STATES ATIS
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http://www.chinamobile.com/
http://www.chinamobile.com/
http://www.csg.cn/
http://www.csg.cn/
http://www.chinatelecom-h.com/
http://www.chinatelecom-h.com/
http://www.chinatelecom.com.cn/
http://www.chinatelecom.com.cn/
http://www.chinatelecom.com.cn/
http://www.chinatelecom.com.cn/
http://www.chinaunicom.com.hk/
http://www.chinaunicom.com.hk/
http://www.cqu.edu.cn/v1/
http://www.cqu.edu.cn/v1/
http://www.chttl.com.tw/
http://www.chttl.com.tw/
http://www.cict.com/
http://www.cict.com/
http://www.cict.com/
http://www.cict.com/
http://www.cictci.com/
http://www.cictci.com/
http://www.cisecurity.org/
http://www.cisecurity.org/
http://www.cisco.com/
http://www.cisco.com/
http://www.cisco.com/
http://www.cisco.com/
http://www.cisco.com/
http://www.cisco.com/
http://www.dimpt.com/
http://www.dimpt.com/
http://www.ckhiod.com/
http://www.ckhiod.com/
http://www.clapnclank.com/
http://www.clapnclank.com/
http://www.cnes.fr/
http://www.cnes.fr/
http://www.tt.dk/
http://www.tt.dk/
http://cohere-technologies.com/
http://cohere-technologies.com/
http://corporate.comcast.com/
http://corporate.comcast.com/
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(Comcast)
&ooﬁp;:?:n%n;b&) GERMANY ETSI
(Comtech Telscommunications Corp) UNITED STATES ATIS
g:oc:‘::or:tl?ai?;:iall Private Limited) INDIA ETSI
g’.‘o;‘r:iliq::r:ta;l?t::’on:no::‘il\ree Technologies GmbH) GERMANY ETSI
(°<:°§,Yéf’§av\‘,'&ffif§§s LLC) UNITED STATES ETSI
g:o::ri?ann Tech SAS) FRANCE ETSI
g:?'ll::;qing University of Posts and Telecommunications) CHINA CCSA
(Crosscall FRANCE ETsi
g:sy?)er Security Agency of Singapore) SINGAPORE ETSI
ﬁ:sﬁﬂA SATELLITE NETWORK GROUP CO., LTD.) CHINA CCsA
g:sc:sigwnwealth Scientific and Industrial Research Organisation) AUSTRALIA ETSI
(cé;%zr:gzlctﬁm& Technology Consultancy LTD) UNITED KINGDOM ETSI
&Tlﬁ:la Telecom System Integration Co., Ltd) CHINA CCSA
g:Te.l;\(:re tecnologic de Telecomunicacions de Catalunya) SPAIN ETSI
g’.‘l:li?liagiltla:i:zﬁB‘i)gl;i)tg)IITechnology Co., Ltd.) CHINA CCSA
(%i?nmunication University of China) CHINA CCSA
g:lf'n(i;na Unicom Global Limited) CHINA CCSA
::Byt:)ij?:\‘;;rgybercore Technology Co., Ltd.) CHINA CCSA
%}?gnnu:::r:i) CHINA CCSA
(Casch Telocommunication Office) CZECH REPUBLIC eS|
DAC-SSR-UPC _ o o SPAIN frs
(D. Arquitectura de Computadores/GT Smart Sustainable Resources -Universidad Politecnica de Cataluna)
(DDaannKKo:c:(kUUnAYveerst:{y) KOREA (REPUBLIC OF) TTA
(DD/.}A?ST'EELEECC%MM?_L.) SPAIN ETSI
?t?atta;r?gLLi?rh:f:ster‘l?::hn:;ﬁggy Co., Ltd.) CHINA CCSA
?I;::r?g“:\lno:lilifeccoonr;rﬁg::2;25:’":5 Equipment Co., Ltd) CHINA CCSA
?;:eppssi?glr:c) UNITED STATES ATIS
(DDEEIT(% testing and Certification, S.A.U.) SPAIN ETSI
?[:JIIIT'I?::hn:Jrgg;?ess) UNITED STATES ATIS
(D DEENNSSCQ))%%RRPP%TQAATII'%‘:\J) JAPAN ARIB
(legsztn::;togftl?;f::on;munications) INDIA TSDSI
?Deep[:aor:::l:i:?:ifg;i Affairs) AUSTRALIA ETSI
(Deutsche Talskom AG) GERMANY ETsi
DIGG SWEDEN ETSI
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http://www.comprion.com/
http://www.comprion.com/
http://www.consortdigital.com/
http://www.consortdigital.com/
http://www.continental-corporation.com/
http://www.continental-corporation.com/
http://www.convidawireless.com/
http://www.convidawireless.com/
http://www.cosmian.com/
http://www.cosmian.com/
http://www.cqupt.edu.cn/
http://www.cqupt.edu.cn/
http://www.crosscall.com/
http://www.crosscall.com/
http://www.csa.gov.sg/
http://www.csa.gov.sg/
http://csiro.au/
http://csiro.au/
http://www.cstconsultancy.com/
http://www.cstconsultancy.com/
http://www.cttc.es/
http://www.cttc.es/
http://www.chinaunicom.com/
http://www.chinaunicom.com/
http://www.cuc.edu.cn/
http://www.cuc.edu.cn/
http://www.chinaunicomglobal.com/eu/
http://www.chinaunicomglobal.com/eu/
http://www.ctu.eu/
http://www.ctu.eu/
http://www.ac.upc.edu/
http://www.ac.upc.edu/
http://www.dankook.ac.kr/
http://www.dankook.ac.kr/
http://www.darstelecom.es/
http://www.darstelecom.es/
http://www.dtlinktester.com/
http://www.dtlinktester.com/
http://www.datangmobile.cn/
http://www.datangmobile.cn/
http://www.deepsig.ai/
http://www.deepsig.ai/
http://www.dekra-product-safety.com/en
http://www.dekra-product-safety.com/en
http://www.dell.com/
http://www.dell.com/
http://www.globaldenso.com/en/
http://www.globaldenso.com/en/
http://www.dot.gov.in/
http://www.dot.gov.in/
http://www.telekom.de/
http://www.telekom.de/
http://www.digg.se/
http://www.digg.se/
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?[;zasnse Information Systems Agency) UNITED STATES ATIS
?I;issth;et:z::r(k) UNITED STATES ATIS
(DDLeTltsches Zentrum fiir Luft- und Raumfahrt e.V.) GERMANY ETSI
?D%CCOOH:\IIIOOBBe;ji}?ngng::Imunications Laboratories Co., Ltd) CHINA CCSA
?D()O%%“:n%%oon:nrrr‘rluunri(i:caati?:nssl-lf:l;oratories Europe GmbH) GERMANY ETSI
?;;rgyF;?:::eséA,As's) FRANCE ETSI
(Ds);?gycze;mangy%n;bbm) GERMANY ETSI
?[;)cl:)gysswvf:;gnl)\%) SWEDEN ETSI
(Dolby Technology India Pt Lt INDIA Tsps|
?BoeL:j)::; Douyin Information Service Co., Ltd.) CHINA CCSA
(DDPigitaIPIatforms SpA) ITALY ETSI
?Dselgartment for Science, Innovation and Technology) UNITED KINGDOM ETSI
?[;recl::itte Tohmatsu Cyber LLC) JAPAN TTC
(DTS Liconsin Limitad) IRELAND ETSI
F&%O:r\ssul::tsse:\i?;:sl-lfgd) UNITED KINGDOM ETSI
FEBBUU - European Broadcasting Union) SWITZERLAND ETSI
(Eé::l?osstfarr) UNITED KINGDOM ETSI
:EE(;ThLanced Communications & Technologies Pvt Ltd) INDIA TSDSI
:EEEIJ:F;?echerche et Développement FRANCE ETSI
:EEFtS::s et Formations en Telecommunication) FRANCE ETSI
:EEI:)I::tSSy;stte::s C4l and Cyber Ltd) ISRAEL ETSI
FEI|eemme:r:t“Il:lla:;?elalssT:::hn:c:ffgy Warwick Ltd) UNITED KINGDOM ETSI
FEIIe:naa Geo Systems Pvt Ltd) INDIA TSDSI
(EETnbl;,!:te::h':%) SWITZERLAND ETSI
:EEMNII-II:I'EE Ingenieria S.L.) SPAIN ETSI
:EENNEENNSSYYSS Technologies SA) FRANCE ETSI
:EErni'?cs:soonn(?Chr:?:g) Communications, Co.Ltd) CHINA CCSA
:Elsrif:sssoonnEEssp::r‘?assﬁ.) SPAIN ETSI
FEr.irfcssS:onnF;fannc:essﬁ.SS) FRANCE ETSI
:EIErli'fcsss:onnGGn:k:-’I,EEuurl?clla:b - Unternehmensbereich Forschung und Entwicklung) GERMANY ETSI
(Erioseon Hurgasy Lit) HUNGARY ETS|
:EEri?:sssoonnlrnct;orporated) UNITED STATES ATIS
Ericsson India Private Limited INDIA TSDSI
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http://www.dishnetwork.com/
http://www.dishnetwork.com/
http://www.dlr.de/
http://www.dlr.de/
http://www.docomolab-euro.com/
http://www.docomolab-euro.com/
http://www.dolby.com/fr
http://www.dolby.com/fr
http://www.dolby.com/de
http://www.dolby.com/de
http://www.dolby.com/
http://www.dolby.com/
http://www.sooktha.com/
http://www.sooktha.com/
http://www.dplatforms.it/
http://www.dplatforms.it/
http://www.gov.uk/dsit
http://www.gov.uk/dsit
http://www.dts.com/
http://www.dts.com/
http://www.tech.ebu.ch/
http://www.tech.ebu.ch/
http://www.hns.com/
http://www.hns.com/
http://https//ectL.in
http://https//ectL.in
http://www.edf.fr/
http://www.edf.fr/
http://www.efort.com/
http://www.efort.com/
http://www.elbitsystems.com/
http://www.elbitsystems.com/
http://www.element.com/
http://www.element.com/
http://https//elenageosystems.com
http://https//elenageosystems.com
http://www.embotech.com/
http://www.embotech.com/
http://www.emite-ing.com/
http://www.emite-ing.com/
http://www.enensys.com/
http://www.enensys.com/
http://www.ericsson.com.cn/organization.htm
http://www.ericsson.com.cn/organization.htm
http://www.ericsson.com/
http://www.ericsson.com/
http://www.ericsson.com/
http://www.ericsson.com/
http://www.ericsson.com/
http://www.ericsson.com/
http://www.ericsson.com/
http://www.ericsson.com/
http://www.ericsson.se/
http://www.ericsson.se/
http://www.ericsson.com/
http://www.ericsson.com/
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(Ericsson India Private Limited)

Ericsson Japan K.K.
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(Ericsson Japan K.K.) JAPAN ARIB
Fé:?:::onnLljwr::f:d) UNITED KINGDOM ETSI
:EErli'?cssssoonnLT'!Iefonaktiebolaget LM) SWEDEN ETSI
(Ericsson Telecomunicazion Sph) ALY ETs)
:Eéiic::fonﬁfgc&'ulf%) KOREA (REPUBLIC OF) TTA
:Esrﬂg::l:kg:illisverkot Oy) FINLAND ETSI
FET?NNEE-I-TIF:J?a) INDIA TSDSI
FESSAA - European Space Agency) NETHERLANDS ETSI
Fé-sspﬁ:cEE SAS) FRANCE ETSI
FESSSSEENNTNNN%WTI%NN COMPANY LIMITED) CHINA CCSA
:Elé-s:urg:‘nggrl’:;?g;ftaall Life Technology Co., Ltd) CHINA CCSA
:EEssuur:if?r?gI?JT Tech Co., Ltd) CHINA CCSA
:Elgl-stl:-tn:lonique Telematique ETELM) FRANCE ETSI
(Ethorstack Wieless Limitec) UNITED KINGDOM Ers
FI;:(I:tronics & Telecommunications Research Institute) KOREA (REPUBLIC OF) TTA
(ETe-Lingoren Eurape) FINLAND ETsI
:EEUURREE%%MM) FRANCE ETSI
FEqu?c:if?nssKchT'll'_L Co. Ltd) KOREA (REPUBLIC OF) ETSI
European Commission. . BELGIUM ETs)
(EC - European Commission)
(European Patent Organisation) GERVANY ETsi
:EEL:JTrgpean Utilities Telecom Council (EUTC)) BELGIUM ETSI
(Eutelsat S.A) FRANCE ETsi
(EVE Gompliany Solutions) NETHERLANDS ETs
:EEvve;ra:;i;’vee) UNITED STATES ATIS
5:55, Inc.) UNITED STATES ETSI
:::abl:as:;:‘tl.)-\%) AUSTRIA ETSI
(Facebook Japan G.K.) IAPAN ARIB
f::st‘t'z::b?éf&.) ITALY ETSI
::I:":'illedrich-AIexander-Universitﬁt Erlangen-Niirnberg) GERMANY ETSI
::I=Bc:r(1dazione Bruno Kessler) ITALY ETSI
(Flge(c:ieral Communications Commission) UNITED STATES ATIS
::Fi?:er:]l?on:etl?::hnno;fggijie:scg::upp) CHINA CCSA
FirstNet UNITED STATES ATIS
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http://www.ericsson.com/jp
http://www.ericsson.com/jp
http://www.ericsson.com/
http://www.ericsson.com/
http://www.ericsson.com/
http://www.ericsson.com/
http://www.ericsson.com/
http://www.ericsson.com/
http://www.ericssonlg.co.kr/
http://www.ericssonlg.co.kr/
http://www.erillisverkot.fi/
http://www.erillisverkot.fi/
http://ernet.in//
http://ernet.in//
http://www.esa.int/esaCP/index.html
http://www.esa.int/esaCP/index.html
http://www.e-space.com/
http://www.e-space.com/
http://www.esseninv.com/
http://www.esseninv.com/
http://www.etelm.fr/
http://www.etelm.fr/
http://www.etherstack.com/
http://www.etherstack.com/
http://www.etri.re.kr/
http://www.etri.re.kr/
http://www.ets-lindgren.com/
http://www.ets-lindgren.com/
http://www.eurecom.fr/
http://www.eurecom.fr/
http://www.kctl.co.kr/
http://www.kctl.co.kr/
http://www.epo.org/
http://www.epo.org/
http://www.eutc.org/
http://www.eutc.org/
http://www.eutelsat.com/
http://www.eutelsat.com/
http://www.lawfulinterception.com/
http://www.lawfulinterception.com/
http://www.everactive.com/
http://www.everactive.com/
http://www.f5.com/
http://www.f5.com/
http://www.fabasoft.com/
http://www.fabasoft.com/
http://about.facebook.com/
http://about.facebook.com/
http://www.fastweb.it/
http://www.fastweb.it/
http://www.fau.de/
http://www.fau.de/
http://www.fbk.eu/
http://www.fbk.eu/
http://www.fcc.gov/
http://www.fcc.gov/
http://www.wri.com.cn/
http://www.wri.com.cn/
http://www.firstnet.gov/
http://www.firstnet.gov/
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(FirstNet)
::I%RRCCEETﬁgghn:c:fcggy) DENMARK ETSI
::I?;gd Motor Company) UNITED STATES ETSI
F;fauunnhlf::;rﬁgsl(t::l?te for Open Communication Systems FOKUS) GERMANY ETSI
::I;?auunnhr:):grl-::sltitute for Telecommunications, Heinrich Hertz Institute) GERMANY ETSI
f;:auunnhlf::;rllistitut fiir Integrierte Schaltungen IIS) GERMANY ETSI
(Froquentis AG) AUSTRIA ETSi
(Fuitou Limitec) soaN Ersi
(Fuliteu Limited. PN ARIB
::Flﬂ;tltssuul-ll:z:f:d) JAPAN TTC
F:J:sz\:eii Technologies Inc.) UNITED STATES ETSI
Futurewei_TechnoIogit_es UNITED STATES ATIS
(Futurewei Technologies)
f;zs'\encskuDevrient Mobile Security Germany GmbH) GERMANY ETSI
(ciiaatteeh:::seessa;f:onrliﬂlss ) DENMARK ETSI
%::ti:azgdong Communications and Networks Institute) CHINA CCSA
%EENNe;mot:rkT?::hn:;ﬁ?;:s‘,LI}L%) UNITED STATES ATIS
&E{?ﬁﬁﬁg GEESPACE TECHNOLOGY CO., LTD.) CHINA CCSA
(Gigaset Technologies GmbH) GERMANY ETsi
((i‘ilila:-:t Satellite Networks Ltd) ISRAEL ETSI
%fv-;ngju Institute of Science and Technology) KOREA (REPUBLIC OF) TTA
(GGLLOOBB‘:LI?STTAARRI:‘:(.:.) UNITED STATES ETSI
(General Motors - ATC!) iSRAEL ETsi
(Googe iretand Limited) IRELAND ETsi
%::upngggo Nederland B.V.) NETHERLANDS ETSI
(cgei(r:gia Tech Research Corporation) UNITED STATES ETSI
?GUU:NN%[I)J%NN%%EENNIFUSSTEE%HHNN%LI%%YYCC%., LTD.) CHINA CCSA
((i;ul.?annggd(;)onngg%PPPPOOMMOC:)liIiIeeTfeIT::or:;munications Corp., Ltd) CHINA CCSsA
%v:’eenerwave) FRANCE ETSI
:‘HAXg'II-'ING Stiftung & Co. KG) GERMANY ETSI
(Hanbat National University) KOREA (REPUBLIC OF) A
:'Haanr?gz:t:’c:luMMe:r?g;Lf)i(ia:lgg Network Technology Corp., Ltd.) CHINA CCSA
:il'far:r:annGB"e‘gll(-ler Automotive Systems GmbH) GERMANY ETSI
(HEAD acoustics GmbH) GERMANY T
Hewlett-Packard Enterprise FRANCE ETSI
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http://www.delta.dk/
http://www.delta.dk/
http://www.ford.com/
http://www.ford.com/
http://www.fokus.fraunhofer.de/en
http://www.fokus.fraunhofer.de/en
http://www.hhi.fraunhofer.de/
http://www.hhi.fraunhofer.de/
http://www.iis.fhg.de/
http://www.iis.fhg.de/
http://www.frequentis.com/
http://www.frequentis.com/
http://www.fujitsu.com/
http://www.fujitsu.com/
http://www.fujitsu.com/
http://www.fujitsu.com/
http://www.fujitsu.com/
http://www.fujitsu.com/
http://www.futurewei.com/
http://www.futurewei.com/
http://www.huawei.com/us/
http://www.huawei.com/us/
http://www.gi-de.com/
http://www.gi-de.com/
http://www.gatehouse.dk/
http://www.gatehouse.dk/
http://www.gdcni.cn/
http://www.gdcni.cn/
http://www.ge.com/
http://www.ge.com/
http://www.geespace.com/
http://www.geespace.com/
http://www.gigaset.com/
http://www.gigaset.com/
http://www.gilat.com/
http://www.gilat.com/
http://https//www.gist.ac.kr
http://https//www.gist.ac.kr
http://www.globalstar.com/
http://www.globalstar.com/
http://www.gm.com/
http://www.gm.com/
http://www.google.com/about/
http://www.google.com/about/
http://www.group2000.eu/
http://www.group2000.eu/
http://www.gtrc.gatech.edu/
http://www.gtrc.gatech.edu/
http://www.okii.com/
http://www.okii.com/
http://www.oppo.com/
http://www.oppo.com/
http://www.greenerwave.com/
http://www.greenerwave.com/
http://www.harting.com/
http://www.harting.com/
http://https//iucf.hanbat.ac.kr/
http://https//iucf.hanbat.ac.kr/
http://www.harman.com/
http://www.harman.com/
http://www.head-acoustics.de/
http://www.head-acoustics.de/
http://www.hpe.com/us/en
http://www.hpe.com/us/en
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(Hewlett-Packard Enterprise)

HiSilicon Technologies Co. Ltd
(HiSilicon Technologies Co.Ltd)

HISPASAT SA
(HISPASAT SA)

HOME OFFICE
(HOME OFFICE)

Honda Motor Co., Ltd
(Honda Motor Co., Ltd)

Honor
(Honor Device Co., Ltd.)

Honor
(Honor Device Co., Ltd)

HTC Communications Co., Ltd.
(HTC Communications Co., Ltd.)

Huawei Device Co., Ltd
(Huawei Device Co., Ltd)

HUAWEI TECH. GmbH
(HUAWEI TECHNOLOGIES Duesseldorf GmbH)

Huawei Tech.(UK) Co.. Ltd
(Huawei Technologies (UK) Co., Ltd.)

Huawei Technologies (Korea)
(Huawei Technologies (Korea))

HUAWEI TECHNOLOGIES Co. Ltd.
(Huawei Technologies Co. Ltd.)

HuaWei Technologies Co., Ltd
(HuaWei Technologies Co., Ltd)

Huawei Technologies France
(Huawei Technologies France)

Huawei Technologies Japan K.K.
(Huawei Technologies Japan K.K.)

HUAWEI Technologies Japan K.K.
(HUAWEI Technologies Japan K.K.)

Huawei Technologies R&D UK
(Huawei Technologies Research & Development (UK) Limited)

Huawei Technologies Sweden AB
(Huawei Technologies Sweden AB)

Huawei Telecommunication India
(Huawei Telecommunication (India) Co. Pvt. Ltd.)

Husqvarna AB
(Husqvarna AB (publ))

Hytera Communications Corp.
(Hytera Communications Corporation Limited)

Hyundai Motor Company
(Hyundai Motor Company)

IBM Europe
(IBM Europe)

ICS
(Institute for Communication Systems - University of Surrey)

IDEMIA
(IDEMIA)

IDRBT
(Institute for Development and Research in Banking Technology)

1]
(Institute for Information Industry)

IIT Bangalore
(International Institute of Information Technology - Bangalore)

IIT Naya Raipur
(International Institute of Information Technology, Naya Raipur)

11ISc, Bangalore
(Indian Institute of Science, Bangalor)

IIT Bhilai
(Indian Institute of Technology Bhilai)

IIT Bombay
(Indian Institute of Technology Bombay)

IIT Delhi
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CHINA

SPAIN

UNITED KINGDOM

JAPAN

CHINA

CHINA

CHINA

CHINA

GERMANY

UNITED KINGDOM

KOREA (REPUBLIC OF)

CHINA

CHINA

FRANCE

JAPAN

JAPAN

UNITED KINGDOM

SWEDEN

INDIA

SWEDEN

CHINA

KOREA (REPUBLIC OF)

GERMANY

UNITED KINGDOM

FRANCE

INDIA

TAIWAN, PROVINCE OF CHINA

INDIA

INDIA

INDIA

INDIA

INDIA

INDIA

CCSA

ETSI

ETSI

ARIB

CCSA

ETSI

CCSA

CCSA

ETSI

ETSI

TTA

ETSI

CCSA

ETSI

TTC

ARIB

ETSI

ETSI

TSDSI

ETSI

CCSA

TTA

ETSI

ETSI

ETSI

TSDSI

ETSI

TSDSI

TSDSI

TSDSI

TSDSI

TSDSI

TSDSI
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http://www.hisilicon.com/
http://www.hisilicon.com/
http://www.hispasat.es/
http://www.hispasat.es/
http://www.gov.uk/government/organisations/home-office
http://www.gov.uk/government/organisations/home-office
http://www.honor.com/fr/
http://www.honor.com/fr/
http://www.honor.com/fr/
http://www.honor.com/fr/
http://www.vive.com/cn/
http://www.vive.com/cn/
http://www.huaweidevice.com/
http://www.huaweidevice.com/
http://www.huawei.com/
http://www.huawei.com/
http://www.huawei.com/
http://www.huawei.com/
http://www.huawei.com/
http://www.huawei.com/
http://www.huawei.com.cn/
http://www.huawei.com.cn/
http://www.huawei.com/fr/
http://www.huawei.com/fr/
http://www.huawei.com/jp/
http://www.huawei.com/jp/
http://www.huawei.com/jp
http://www.huawei.com/jp
http://www.neul.com/
http://www.neul.com/
http://www.huawei.com/
http://www.huawei.com/
http://www.huawei.com/in/index.htm
http://www.huawei.com/in/index.htm
http://www.husqvarnagroup.com/
http://www.husqvarnagroup.com/
http://www.hytera.com/
http://www.hytera.com/
http://www.hyundai.com/
http://www.hyundai.com/
http://www.ibm.com/
http://www.ibm.com/
http://www.surrey.ac.uk/
http://www.surrey.ac.uk/
http://www.idemia.com/
http://www.idemia.com/
http://www.idrbt.ac.in/
http://www.idrbt.ac.in/
http://www.iii.org.tw/
http://www.iii.org.tw/
http://www.iiitb.ac.in/
http://www.iiitb.ac.in/
http://www.iisc.ac.in/
http://www.iisc.ac.in/
http://www.iitbhilai.ac.in/
http://www.iitbhilai.ac.in/
http://www.iitb.ac.in/
http://www.iitb.ac.in/
http://home.iitd.ac.in/
http://home.iitd.ac.in/
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(Indian Institute of Technology Delhi)

IIT Gandhinagar
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(Indian Institute of Technology Gandhinagar) INDIA TSDSI
:::(‘ijigr?::lzlt-::lte of Technology Jodhpur) INDIA TSDSI
:::c:(i::ﬁlfl:stitute of Technology Kanpur) INDIA TSDSI
:II:(;viI:r?tI‘ristitute of Technology Mandi) INDIA TSDSI
:II::i:;n;stitute of Technology Patna) INDIA TSDSI
:II-Ir'i',KKhha;?aggp:Jr) INDIA TSDsI
:'I\:Illfjcﬁ:omm Media Development Authority) SINGAPORE ETSI
:rl"rlp:eririaall%otlllfeg;el-c;n:(gnce Technology and Medicine) UNITED KINGDOM ETSI
:'I!tjanbul Medipol University) TURKIYE ETSI
lTndJ?a"n'T:éi?iﬁ&"&?fﬁhﬁ?uogy Hyderabad) INDIA TSDSI
:rndc;?annlrnsstm]t:?eo:f?::h(n'ﬂ)logy Madras) INDIA TSDSI
(infincon Technologies) GERMANY Ers
:rn“:arrS:;t) UNITED KINGDOM ETSI
{Institut Minea. Telecom) FRANCE ETsI
:rnssti}::‘tee‘(lEE[I))EEcc%Nl:n) FRANCE ETSI
l."ntfe'.) UNITED STATES ATIS
(intel Boigium SAINV) BELGIUM Ers
:rr:teeil%hni?:alfsé.) CHINA ccsA
(intel Corporation (UK) Ltd) UNITED KINGDOM ETS!
(intel Corporation Italia SpA) ALY ETsi
(inel Corporation SAS) FRANCE ETsi
:rr::;I?)eeul.:tsscchi:laanndd%nr;b:H) GERMANY ETSI
:rrrzllizfanndd Ltd) IRELAND ETSI
:mzlssvzve:::niBB) SWEDEN ETSI
ety e Lt
(intel Tochnology Porand SP Z60) POLAND ETsi
{Intollian Technotegios) KOREA (REPUBLIC OF) A
:mzlssa;t) UNITED STATES ATIS
(interDigital Betgium, LLC) BELGIUM Ers
(interDgital Canads) CANADA ATIS
:r::;%?gi:?alIccooTnTnuunri?:;i?;:s Corporation) UNITED STATES ATIS
(interDigital Fniand Oy) FINLAND ETs
InterDigital France R&D, SAS FRANCE ETSI
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http://iitj.ac.in/
http://iitj.ac.in/
http://iitk.ac.in/
http://iitk.ac.in/
http://www.iitmandi.ac.in/
http://www.iitmandi.ac.in/
http://www.iitkgp.ac.in/
http://www.iitkgp.ac.in/
http://www.imda.gov.sg/
http://www.imda.gov.sg/
http://www.imperial.ac.uk/
http://www.imperial.ac.uk/
http://www.medipol.edu.tr/
http://www.medipol.edu.tr/
http://www.iith.ac.in/
http://www.iith.ac.in/
http://www.iitm.ac.in/
http://www.iitm.ac.in/
http://www.infineon.com/
http://www.infineon.com/
http://www.inmarsat.com/
http://www.inmarsat.com/
http://www.get-telecom.fr/
http://www.get-telecom.fr/
http://www.vedecom.fr/
http://www.vedecom.fr/
http://www.intel.com/
http://www.intel.com/
http://www.intel.com/
http://www.intel.com/
http://www.intel.com.cn/
http://www.intel.com.cn/
http://www.intel.com/
http://www.intel.com/
http://www.intel.com/
http://www.intel.com/
http://www.intel.com/
http://www.intel.com/
http://www.intel.com/
http://www.intel.com/
http://www.intel.ie/
http://www.intel.ie/
http://www.intel.com/
http://www.intel.com/
http://www.intel.com/
http://www.intel.com/
http://www.intel.com/
http://www.intel.com/
http://https//www.intelliantech.com/en/home#
http://https//www.intelliantech.com/en/home#
http://www.intelsat.com/
http://www.intelsat.com/
http://www.interdigital.com/
http://www.interdigital.com/
http://www.interdigital.com/
http://www.interdigital.com/
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(InterDigital France R&D, SAS)

InterDigital New York
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(InterDigital New York) UNITED STATES ATIS
InterDigital Pennsylvania

(InterDigital Pennsylvania) UNITED STATES ATIS
InterDigital, Europe, Ltd.

(InterDigital, Europe, Ltd.) UNITED KINGDOM ETSI
InterDigital, Inc.

(InterDigital, Inc.) UNITED STATES ETSI
Intersec

(Intersec SA) FRANCE ETSI
::‘,ffx:k) UNITED KINGDOM ETSI
IPCom GmbH & Co.KG

(IPCom GmbH & Co.KG) GERMANY ETSI
IPLOOK

(IPLOOK Networks Co., Ltd.) CHINA CCsA
iQoo

(iQoo Software Technology (Shanghai) Co., Ltd.) CHINA CCSA
Iridium Satellite LLC

(Iridium Satellite LLC) UNITED STATES ATIS
IRT Saint Exupery

(Institut de recherche technologique Saint Exupery) FRANCE ETSI
ISED

(Innovation, Science and Economic Development Canada) CANADA ETSI
ISRO

(Indian Space Research Organisation) INDIA TSDSI
by TAIWAN, PROVINCE OF CHINA  ETSI
(Information Security Service Digital United Inc.) ’

ITL KOREA (REPUBLIC OF) TTA
(Innovative Technology Lab Co., Ltd)

ITOCHU Techno-Solutions Corp

(ITOCHU Techno-Solutions Corporation) JAPAN TTC
ITRI TAIWAN, PROVINCE OF CHINA  ETSI
(Industrial Technology Research Institute) ’

:}rTT;%NNSsAASS) FRANCE ETSI
Ittiam System Pvt Ltd

(Ittiam System Pvt Ltd) INDIA TSDSI
Japan Radio Co., Ltd

(Japan Radio Co., Ltd) JAPAN ARIB
Jetflow

(Jetflow Technologies Co., Ltd) CHINA CCSA
Jio " ESTONIA ETSI
(Jio Estonia OU)

‘(jJ“:\IIIp;\ V‘\’I\i’li'zf:sss) UNITED STATES ATIS
John Deere GmbH & Co. KG

(John Deere GmbH & Co. KG) GERMANY ETSI
Johns Hopkins University APL

(Johns Hopkins University Applied Physics Laboratory) UNITED STATES ATIS
ijJSsI|GGn;1bJIH) GERMANY ETSI
Juniper Networks

(Juniper Networks) UNITED STATES ETSI
KAIST

(Korea Advanced Institute of Science and Technology) KOREA (REPUBLIC OF) TTA
Kapsch TrafficCom AG

(Kapsch TrafficCom AG) AUSTRIA ETSI
KDDI Corporation

(KDDI Corporation) JAPAN TTC
KDDI Corporation

(KDDI Corporation) JAPAN ARIB
Kepler GERMANY ETSI
(Kepler Communications GmbH)

Keysight Technologies UK Ltd UNITED KINGDOM ETSI

https://webapp.etsi.org/3gppmembership/Results.asp?Member=ALL_PARTNERS&SortMember=Name&DirMember=ASC&SortPartner=Name&...  12/26
Petitioners' Exhibit 1017
Ericsson Inc., et al. v. KT Corporation, et al.
Case No. IPR2025-00084; U.S. Patent No. 11,219,000
Page 186 of 514


http://www.interdigital.com/
http://www.interdigital.com/
http://www.interdigital.com/
http://www.interdigital.com/
http://www.intersec.com/
http://www.intersec.com/
http://www.intertek.com/
http://www.intertek.com/
http://www.ipcom-munich.com/
http://www.ipcom-munich.com/
http://www.iplook.com/
http://www.iplook.com/
http://https//www.iridium.com
http://https//www.iridium.com
http://www.irt-saintexupery.com/
http://www.irt-saintexupery.com/
http://www.ic.gc.ca/
http://www.ic.gc.ca/
http://www.isro.gov.in/
http://www.isro.gov.in/
http://www.issdu.com.tw/en/
http://www.issdu.com.tw/en/
http://www.gooditl.com/
http://www.gooditl.com/
http://www.ctc-g.co.jp/en/
http://www.ctc-g.co.jp/en/
http://www.itri.org.tw/eng/
http://www.itri.org.tw/eng/
http://www.itron.com/
http://www.itron.com/
http://www.ittiam.com/
http://www.ittiam.com/
http://www.jrc.co.jp/
http://www.jrc.co.jp/
http://www.jetflow.com.cn/
http://www.jetflow.com.cn/
http://www.jio.com/platforms
http://www.jio.com/platforms
http://www.jmawireless.com/
http://www.jmawireless.com/
http://www.deere.com/en/
http://www.deere.com/en/
http://www.jhuapl.edu/
http://www.jhuapl.edu/
http://www.jsitelecom.com/
http://www.jsitelecom.com/
http://www.juniper.net/
http://www.juniper.net/
http://www.kaist.ac.kr/en/
http://www.kaist.ac.kr/en/
http://www.kapsch.net/en/ktc/pages/default.aspx
http://www.kapsch.net/en/ktc/pages/default.aspx
http://www.kddi.com/
http://www.kddi.com/
http://www.kddi.com/
http://www.kddi.com/
http://www.kepler.space/
http://www.kepler.space/
http://www.keysight.com/
http://www.keysight.com/
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(Keysight Technologies UK Ltd)

KIPO
(Korean Intellectual Property Office)

Kontron Transportation France
(Kontron Transportation France S.A.S)

Kookmin University
(Kookmin University)

Korea Testing Laboratory
(Korea Testing Laboratory)

Korea University
(Korea University)

KPN N.V.
(Koninklijke KPN N.V.)

KRRI
(Korea Railroad Research Institute)

KT Corp.
(KT Corporation)

Kymeta Corporation
(Kymeta Corporation)

Kyocera Corporation
(Kyocera Corporation)

Kyonggi University
(Kyonggi University)

Kyoto University
(Kyoto University)

L.M. Ericsson Limited
(L.M. Ericsson Limited)

L3Harris Technologies
(L3Harris Technologies)

Langbo
(Shanghai Langbo Communication Technology Co., Ltd.)

Lansus
(Lansus Technologies Inc.)

LEGRAND FRANCE
(LEGRAND FRANCE ISERE)

Lekha Wireless Solutions
(Lekha Wireless Solutions Pvt Ltd)

Lenovo (Beijing) Ltd
(Lenovo (Beijing) Ltd)

Lenovo Future Communications
(Lenovo Future Communications Technology (Chonggqing) Co., Ltd.)

Lenovo Information Technology
(Lenovo (Beijing) Information Technology Co., Ltd.)

Leonardo SpA
(Leonardo SpA)

LG Electronics Deutschland
(LG Electronics Deutschland GmbH)

LG Electronics Finland
(LG Electronics Finland Lab Oy)

LG Electronics France
(LG Electronics France)

LG Electronics Inc.
(LG Electronics Inc.)

LG Electronics Polska
(LG Electronics Polska Sp. z.0.0.)

LG Electronics UK
(LG Electronics UK Ltd)

LG Uplus
(LG Uplus)

Ligado Networks
(Ligado Networks)

LKA Niedersachsen
(Landeskriminalamt Niedersachsen)

Lockheed Martin
(Lockheed Martin)

Logius

3GPP MEMBERSHIP - Results Page

KOREA (REPUBLIC OF) TTA
FRANCE ETSI
KOREA (REPUBLIC OF) TTA
KOREA (REPUBLIC OF) TTA
KOREA (REPUBLIC OF) TTA
NETHERLANDS ETSI
KOREA (REPUBLIC OF) TTA
KOREA (REPUBLIC OF) TTA
UNITED STATES ETSI
JAPAN ARIB
KOREA (REPUBLIC OF) TTA
JAPAN ETSI
IRELAND ETSI
UNITED STATES ATIS
CHINA CCSA
CHINA CCSA
FRANCE ETSI
INDIA TSDSI
CHINA CCSA
CHINA CCSA
CHINA CCSA
ITALY ETSI
GERMANY ETSI
FINLAND ETSI
FRANCE ETSI
KOREA (REPUBLIC OF) TTA
POLAND ETSI
UNITED KINGDOM ETSI
KOREA (REPUBLIC OF) TTA
UNITED STATES ETSI
GERMANY ETSI
UNITED STATES ATIS
NETHERLANDS ETSI
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http://www.kipo.go.kr/
http://www.kipo.go.kr/
http://www.kontron.com/
http://www.kontron.com/
http://www.kookmin.ac.kr/
http://www.kookmin.ac.kr/
http://www.ktl.re.kr/
http://www.ktl.re.kr/
http://https//www.korea.edu/mbshome/mbs/en/index.do
http://https//www.korea.edu/mbshome/mbs/en/index.do
http://www.kpn.com/
http://www.kpn.com/
http://www.krri.re.kr/
http://www.krri.re.kr/
http://www.kt.com/
http://www.kt.com/
http://www.kymetacorp.com/
http://www.kymetacorp.com/
http://global.kyocera.com/
http://global.kyocera.com/
http://www.kyonggi.ac.kr/
http://www.kyonggi.ac.kr/
http://https//www.kyoto-u.ac.jp/en/
http://https//www.kyoto-u.ac.jp/en/
http://www.ericsson.com/
http://www.ericsson.com/
http://www.harris.com/
http://www.harris.com/
http://www.langbomobile.com/
http://www.langbomobile.com/
http://www.lansus.com/
http://www.lansus.com/
http://www.legrand.com/
http://www.legrand.com/
http://www.lekhawireless.com/
http://www.lekhawireless.com/
http://dcg.lenovo.com.cn/
http://dcg.lenovo.com.cn/
http://dcg.lenovo.com.cn/
http://dcg.lenovo.com.cn/
http://dcg.lenovo.com.cn/
http://dcg.lenovo.com.cn/
http://www.leonardo.com/
http://www.leonardo.com/
http://www.lge.com/
http://www.lge.com/
http://www.lge.com/
http://www.lge.com/
http://www.lge.com/
http://www.lge.com/
http://www.lge.com/
http://www.lge.com/
http://www.lge.com/
http://www.lge.com/
http://www.lge.com/
http://www.lge.com/
http://www.lguplus.com/
http://www.lguplus.com/
http://www.lightsquared.com/about-us/
http://www.lightsquared.com/about-us/
http://www.lka.polizei-nds.de/startseite/
http://www.lka.polizei-nds.de/startseite/
http://www.lockheedmartin.com/
http://www.lockheedmartin.com/
http://www.logius.nl/
http://www.logius.nl/
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(Logius)

:_E;nkk%?:;all) UNITED STATES ATIS
(Magister Solutions Lic) FINLAND ETSI
w::;rh?:ngeLimT::d) UNITED KINGDOM ETSI
(Marquis Technologies Pvt Ltd) INDIA TSD8!
wxé:lT'l?::hn:gfgg)},lr:é.) UNITED STATES ATIS
?:’CI_IBRIi;é(SSOJ;:“’:;:e’ Inc.) UNITED STATES ETSI
:whllaa‘l\?:ri:r Systems, Inc) UNITED STATES ETSI
m:)m:\?emféfoelectronics Ltd.) CHINA CCSA
mﬁé?:::k(fg::r?;dud)lr:é.) CHINA CCSA
m:;?;?:k(:—'lfgg)lrncé.) CHINA CCSA
(MediaTek (Shenzhen) nc. CHINA cesa
?"Jéﬂf?&%“ﬁ;’,’.".fcﬁ) CHINA CCsA
(MediaTek Beljng inc.) CHINA oos
m:(;?:fsklmglﬁss Finland Oy) FINLAND ETSI
m:ci?:f:k%;?:angy%?nbbm) GERMANY ETSI
?nl\lle:ciliaa-r?:klv:éorporated) TAIWAN, PROVINCE OF CHINA  ETSI
ml?ﬁfgk'Tﬂ?ﬁf&"ﬂf?gym&. Ltd.) INDIA TSDsI
melj(;?:'l?el(kKl(‘:::aIT:c) KOREA (REPUBLIC OF) TTA
m:;?:;:ksswvf::enn:%) SWEDEN ETSI
?nl\lle'[qli(a\-;\?il:e?elés Ltd) UNITED KINGDOM ETSI
?nlvﬁir:ivstry of Electronics & Information Technology) INDIA TSDSI
(Meizu Technology) CHINA cosa
MMerosdanbons AG) GERMANY ETSI
:wl\;:sa:c:?rf:on:nss-ffo(:-lfg&?)) CZECH REPUBLIC ETSI
?nMe:aI?:(;?a Online Services Pvt Ltd) INDIA TSDSI
m;taalﬁl:trf‘grms Ireland Ltd.) IRELAND ETSI
zVIMeettaaUUSSéQ) UNITED STATES ATIS
(Mn;féf::rifp?::ﬁ:;ffg,},"ﬂfc'.) UNITED STATES ATIS
(Microsoft Europe SARL) FRANCE ETSi
mﬂl?(mavveev\\ll\ll::elf::s) UNITED STATES ATIS
x\llllmli.ls-try of Enterprises and Made in Italy) ITALY ETSI
m?nElsAtry of Economic Affairs and Climate Policy) NETHERLANDS ETSI
MINISTERE DE L'INTERIEUR FRANCE ETSI
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http://www.magister.fi/
http://www.magister.fi/
http://https//www.marquistech.com/
http://https//www.marquistech.com/
http://www.matrixx.com/
http://www.matrixx.com/
http://www.mavenir.com/
http://www.mavenir.com/
http://www.maxwavemicro.com/
http://www.maxwavemicro.com/
http://www.mediatek.com/
http://www.mediatek.com/
http://www.mediatek.com/
http://www.mediatek.com/
http://www.mediatek.com/
http://www.mediatek.com/
http://www.mediatek.com/
http://www.mediatek.com/
http://www.mediatek.com/
http://www.mediatek.com/
http://mediatek.com/
http://mediatek.com/
http://mediatek.com/
http://mediatek.com/
http://www.mtk.com.tw/
http://www.mtk.com.tw/
http://www.mediatek.com/
http://www.mediatek.com/
http://www.mediatek.com/
http://www.mediatek.com/
http://mediatek.com/
http://mediatek.com/
http://www.mediatek.com/
http://www.mediatek.com/
http://www.meity.gov.in/
http://www.meity.gov.in/
http://www.meizu.com/
http://www.meizu.com/
http://www.mercedes-benz.com/
http://www.mercedes-benz.com/
http://www.mesaqin.com/
http://www.mesaqin.com/
http://www.facebook.com/
http://www.facebook.com/
http://https//about.facebook.com/meta
http://https//about.facebook.com/meta
http://www.microsoft.com/
http://www.microsoft.com/
http://www.midwave.net/
http://www.midwave.net/
http://www.mimit.gov.it/
http://www.mimit.gov.it/
http://www.rijksoverheid.nl/ministeries/ministerie-van-economische-zaken-en-klimaat
http://www.rijksoverheid.nl/ministeries/ministerie-van-economische-zaken-en-klimaat
http://www.interieur.gouv.fr/
http://www.interieur.gouv.fr/
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(MINISTERE DE L'INTERIEUR)

Ministére Economie et Finances
(Ministere de I'Economie et des Finances) FRANCE ETSI

Ministry for Digital - Spain
(Ministry for Digital Transformation and of Civil Service) SPAIN ETSI

Ministry of Transport SR

(Ministry of Transport of the Slovak Republic) SLOVAKIA ETSI
(MITRE Corporation) UNITED STATES ETs)
m}I:rRREE-[::FRR%CC) UNITED STATES ATIS
mf:ub;?shriiEElf:;:iﬁcc%oa.) JAPAN ARIB
m:ts:ubliisshliiEEIfecc:zli'?c%o;leoration) JAPAN TTC
m:ts:ubliisshliiEEkIe:;ir::?cRRCSFD Centre Europe) FRANCE ETSI
?ﬂn°é‘¥8:§o“ﬂ'2\bﬂ%§i"é ?gll\‘nrlzl‘l,llj‘;ﬁ)(’)ATION TECHNOLOGY LTD.) CHINA CCsA
(Motorola Wobility Expana SA SPAIN ETs
(Motorora Mobily France S.A.5) FRANCE ETs)
(Motorola Mobility Germany GmbH) GERMANY Ersi
mnoc:z::,cllaanﬂnoobliliilﬁlyuulf(l-lf?&.) UNITED KINGDOM ETSI
(Motorola Solutions Germany GmbH) GERVANY ETs)
mnoga::cllaasso;ﬁ:it?c:‘nssuu}f(l_lf?&.) UNITED KINGDOM ETSI
?:\IIIT:;‘J(;‘Ie Technology Convergence Center) KOREA (REPUBLIC OF) TTA
mluurra;’?angllaannutffa::rl:ir?r?gc(?ol-lf?ci.) JAPAN ARIB
mn\(lzlrnddu:sttrli'?:s) FRANCE ETSI
("‘;:rj;}?nggv\ir‘il\?ossogmgfe?::r;nology Co., Ltd.) CHINA CCSA
:“l‘la:rj;}?r?gv\\ll\z?;o Software Technology Co., Ltd.) CHINA CCSA
(Nr?;i?::alulr:st::u"::r:tsscggﬁ;oraﬁon) UNITED STATES ETSI
(National Radio Research Agoncy) KOREA (REPUBLIC OF) s
(Nationsl Specirum Consortium) UNITED STATES ATIS
(National Technical Assistance Centre) UNITED KINGDOM ETsi
?nbk?nC:OLli?I]fiI:teedd (ABN 86 136 533 741)) AUSTRALIA ETSI
FN(ﬂﬁgélamunication and Information Agency) NETHERLANDS ETSI
(NN(;It?onal Criminal Investigation Service) NORWAY ETSI
:\lNca?ignal Cyber Security Centre) UNITED KINGDOM ETSI
(NN[::EnaI Defence Radio Establishment) SWEDEN ETSI
(NEC Corporation) IAPAN ARIB
(NEC Corporation) JAPAN ETs!
(NEC Corporation) JAPAN TTC
NEC Europe Ltd UNITED KINGDOM ETSI
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http://www.redressement-productif.gouv.fr/nouvelle-france-industrielle
http://www.redressement-productif.gouv.fr/nouvelle-france-industrielle
http://https//digital.gob.es/
http://https//digital.gob.es/
http://www.mindop.sk/en
http://www.mindop.sk/en
http://www.mitre.org/
http://www.mitre.org/
http://www.mitsubishielectric.com/
http://www.mitsubishielectric.com/
http://www.mitsubishielectric.co.jp/
http://www.mitsubishielectric.co.jp/
http://www.mitsubishielectric-rce.eu/
http://www.mitsubishielectric-rce.eu/
http://www.motorola.com/
http://www.motorola.com/
http://www.motorola.com/
http://www.motorola.com/
http://www.motorola.com/
http://www.motorola.com/
http://www.motorola.com/
http://www.motorola.com/
http://www.motorolasolutions.com/
http://www.motorolasolutions.com/
http://www.motorolasolutions.com/
http://www.motorolasolutions.com/
http://www.ttp.org/
http://www.ttp.org/
http://www.murata.com/
http://www.murata.com/
http://www.mvg-world.com/
http://www.mvg-world.com/
http://www.vivo.com/
http://www.vivo.com/
http://www.ni.com/
http://www.ni.com/
http://www.nbnco.com.au/
http://www.nbnco.com.au/
http://www.ncia.nato.int/
http://www.ncia.nato.int/
http://enfsi.eu/member/member-national-criminal-investigation-service-ncis-forensic-science-department-oslo-norway
http://enfsi.eu/member/member-national-criminal-investigation-service-ncis-forensic-science-department-oslo-norway
http://www.ncsc.gov.uk/
http://www.ncsc.gov.uk/
http://www.fra.se/
http://www.fra.se/
http://www.nec.co.jp/
http://www.nec.co.jp/
http://www.nec.com/
http://www.nec.com/
http://www.nec.co.jp/
http://www.nec.co.jp/
http://www.uk.nec.com/
http://www.uk.nec.com/
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(NEC Europe Ltd)

NEC Telecom MODUS Ltd.
(NEC Telecom MODUS Ltd.)

NEMERGENT
(NEMERGENT SOLUTIONS SL)

NERCDTV

(Shanghai National Engineering Research Center of Digital Television Co.,Ltd.)

Netherlands Police
(Netherlands Police, Division MDC)

Netscout Systems Inc.
(Netscout Systems Inc.)

Network Rail
(Network Rail infrastructure limited)

New H3C Technologies Co., Ltd.
(New H3C Technologies Co., Ltd.)

NextNav
(NextNav)

NHK
(NHK (Japan Broadcasting Corporation))

NICT
(National Institute of Information and Communications Technology)

Niral
(Niral Networks Private Limited)

NIST
(National Institute of Standards and Technology)

Nkom
(Norwegian Communications Authority)

Nokia
(Nokia)

Nokia Belgium
(Nokia Bell N.V.)

Nokia Corporation
(Nokia Corporation)

Nokia Denmark
(Nokia Denmark A/S)

Nokia France
(Nokia Networks France)

Nokia Germany
(Nokia Solutions and Networks GmbH & Co. KG)

Nokia Hungary
(Nokia Solutions and Networks Kft.)

Nokia Japan
(Nokia Japan)

Nokia Korea
(Nokia Korea)

Nokia Poland
(Nokia Solutions and Networks Sp. z.0.0.)

Nokia Shanghai Bell
(Nokia Shanghai Bell Co., Ltd)

Nokia Solutions & Networks (I)
(Nokia Solutions and Networks India Pvt. Ltd.)

Nokia UK
(Nokia UK Ltd.)

Nordic Semiconductor ASA
(Nordic Semiconductor ASA)

NOVAMINT
(NOVAMINT)

NPL
(National Physical Laboratory Management Ltd)

NTIA
(National Telecommunications and Information Administration)

NTPU
(National Taipei University)

NTT
(Nippon Telegraph and Telephone Corporation (NTT))

NTT corporation
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UNITED KINGDOM

SPAIN

CHINA

NETHERLANDS

UNITED STATES

UNITED KINGDOM

CHINA

UNITED STATES

JAPAN

JAPAN

INDIA

UNITED STATES

NORWAY

UNITED STATES

BELGIUM

FINLAND

DENMARK

FRANCE

GERMANY

HUNGARY

JAPAN

KOREA (REPUBLIC OF)

POLAND

CHINA

INDIA

UNITED KINGDOM

NORWAY

UNITED KINGDOM

UNITED KINGDOM

UNITED STATES

TAIWAN, PROVINCE OF CHINA

JAPAN

JAPAN

ETSI

ETSI

CCSA

ETSI

ETSI

ETSI

CCSA

ATIS

ARIB

ARIB

TSDSI

ATIS

ETSI

ATIS

ETSI

ETSI

ETSI

ETSI

ETSI

ETSI

ARIB

TTA

ETSI

CCSA

TSDSI

ETSI

ETSI

ETSI

ETSI

ATIS

ETSI

TTC

ETSI
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http://www.t-modus.nec.co.uk/
http://www.t-modus.nec.co.uk/
http://www.nemergent-solutions.com/
http://www.nemergent-solutions.com/
http://www.nercdtv.org/
http://www.nercdtv.org/
http://www.politie.nl/
http://www.politie.nl/
http://www.netscout.com/
http://www.netscout.com/
http://www.networkrail.co.uk/
http://www.networkrail.co.uk/
http://www.h3c.com/
http://www.h3c.com/
http://www.nextnav.com/
http://www.nextnav.com/
http://www.nhk.or.jp/
http://www.nhk.or.jp/
http://www.nict.go.jp/
http://www.nict.go.jp/
http://www.nist.gov/
http://www.nist.gov/
http://www.nkom.no/
http://www.nkom.no/
http://www.nokia.com/
http://www.nokia.com/
http://www.nokia.com/
http://www.nokia.com/
http://www.nokia.com/
http://www.nokia.com/
http://www.nokia.com/
http://www.nokia.com/
http://www.nokia.com/
http://www.nokia.com/
http://www.nokia.com/
http://www.nokia.com/
http://www.nokia.com/
http://www.nokia.com/
http://www.nokia.com/
http://www.nokia.com/
http://www.nokia.com/
http://www.nokia.com/
http://www.nokia.com/
http://www.nokia.com/
http://www.nokia.com/
http://www.nokia.com/
http://www.nokia.com/
http://www.nokia.com/
http://www.nordicsemi.no/
http://www.nordicsemi.no/
http://www.novamint.com/
http://www.novamint.com/
http://www.npl.co.uk/
http://www.npl.co.uk/
http://www.nist.gov/index.html
http://www.nist.gov/index.html
http://new.ntpu.edu.tw/
http://new.ntpu.edu.tw/
http://www.ntt.co.jp/index_e.html
http://www.ntt.co.jp/index_e.html
http://www.ntt.co.jp/
http://www.ntt.co.jp/
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(Nippon Telegraph and Telephone Corporation)

NTT DOCOMO INC.
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(NTT DOCOMO INC.) JAPAN TTC
?NTTTT%%%%“:A%%%.) JAPAN ARIB
:\INT'ITT-'A;&rdS:r?():éd Technology Corporation) JAPAN T7C
nTu : R TAIWAN, PROVINCE OF CHINA ~ ETS|
(National Taiwan University) )

:\‘NuubbiiaaT'l?::hn:;ﬁggyC(?;.I,-If:’d) CHINA CCSA
:‘Nlt';li?l?{Beijing) Technology Co., Ltd.) CHINA CCSA
:\IDX}IIDDI:)\ Corporation) UNITED STATES ATIS
?N)g(PPsSe;iics;:du:‘:?orrssNNe;rtferlr?::dss B.V) NETHERLANDS ETSI
NYC'U i i i i TAIWAN, PROVINCE OF CHINA  ETSI
(National Yang Ming Chiao Tung University) ’

(oobl;l\ll?:s) FRANCE ETSI
%‘c;‘ij;o Netherlands B.V.) NETHERLANDS ETSI
%?&'2.‘5;”.3» SWITZERLAND ETSI
(c())f::oTr\(EJ.OKfzce of Communications (U.K.) UNITED KINGDOM ETSI
%‘R.E Eroctris T:gjgyrycgc;f tft'd) JAPAN TTC
(oor:::?sp:::e) UNITED STATES ATIS
(c())NNEEMMe:(;iaasé?oLtfc) UNITED STATES ATIS
f;',ff{“,::,i’fgf(;_, NETHERLANDS ETSI
(oon:ePFl‘:‘:s (Shenzhen) Technology Co., LTD) CHINA CCSA
?GFLF;(r)\gdong OPPO Mobile Telecommunications Corp.,Ltd.) CHINA ETSI
(C:Z)PPPP%((c:I?:r?;‘c;?r?g))lrr:zllilig::::e Technology Limited) CHINA CCSA
?BF:;:?\ngjFI’rI"% Telecommunications Corp., Itd.) CHINA CCSA
%);:\:levl\llle:(:iaa Solutions Private Limited) INDIA TSDSI
g)QQT$ECHNO|_OGY) LUXEMBOURG ETSI
((())rra:(!feccogl"):(::;;?onn) UNITED STATES ETSI
(cg:anr?;e) FRANCE ETSI
Orange Romania ROMANIA ETs|
(Orange Romania)

g:;?%ee 'Sr'e)lat-.j:om Espaa S.A.U.) SPAIN ETSI
(c())rraanf;eUBKrand Services Ltd) UNITED KINGDOM ETSI
(c()’.')z?erreichische Rundfunksender GmbH & Co KG) AUSTRIA ETSI
(CSI-]PE_UUSS) UNITED STATES ATIS
(0‘;"_5'558:) GREECE ETSI
:ii.v\\/’v%ﬁaKKss TR BILISIM HIZMETLERI A.S.) TURKIVE ETSI
Pairpoint UNITED KINGDOM ETSI
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http://www.nttdocomo.co.jp/
http://www.nttdocomo.co.jp/
http://www.nttdocomo.co.jp/
http://www.nttdocomo.co.jp/
http://www.ntt-at.com/
http://www.ntt-at.com/
http://www.ntu.edu.tw/english/index.html
http://www.ntu.edu.tw/english/index.html
http://www.ztemt.com/
http://www.ztemt.com/
http://www.nufront.com/
http://www.nufront.com/
http://www.nxp.com/
http://www.nxp.com/
http://www.nycu.edu.tw/tw
http://www.nycu.edu.tw/tw
http://www.obvios.eu/
http://www.obvios.eu/
http://www.odido.nl/
http://www.odido.nl/
http://www.ofcom.ch/
http://www.ofcom.ch/
http://www.ofcom.org.uk/
http://www.ofcom.org.uk/
http://www.oki.com/
http://www.oki.com/
http://www.one2many.eu/
http://www.one2many.eu/
http://www.oneplus.com/
http://www.oneplus.com/
http://www.oppo.com/cn/
http://www.oppo.com/cn/
http://www.oqtec.space/
http://www.oqtec.space/
http://www.oracle.com/
http://www.oracle.com/
http://www.orange.com/
http://www.orange.com/
http://www.orange.ro/
http://www.orange.ro/
http://www.orange.es/
http://www.orange.es/
http://www.orange.com/
http://www.orange.com/
http://www.ors.at/
http://www.ors.at/
http://https//www.fbi.gov/
http://https//www.fbi.gov/
http://www.cosmote.gr/
http://www.cosmote.gr/
http://www.piworks.net/
http://www.piworks.net/
http://www.pairpoint.io/
http://www.pairpoint.io/
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(DABCO Ltd)

Panasonic Holdings Corporation
(Panasonic Holdings Corporation)

PANASONIC R&D Center Germany
(PANASONIC R&D Center Germany GmbH)

PCCW Global B.V.
(PCCW Global B.V.,)

PCI
(Philips (China) Investment Co., Ltd.)

Peking University
(Peking University)

Pengcheng laboratory
(Pengcheng laboratory)

Peraton Labs
(Peraton Labs)

Philips International B.V.
(Philips International B.V.)

PHY Wireless
(PHY Wireless)

PIDS
(PIDS)

PKUSZ
(Peking university shenzhen graduate school)

Plan-S
(Plan S Uydu ve Uzay Teknolojileri A.S)

PML
(Purple Mountain Laboratories: Networking, Communications and Security)

Polaris Wireless
(Polaris Wireless)

Polisen
(Polismyndigheten)

POST Luxembourg
(POST Luxembourg)

Prasar Bharati
(Prasar Bharati)

Proximus Plc
(Proximus Plc)

PSCE
(Public Safety Communication Europe Forum)

PT PORTUGAL SGPS SA
(PT Portugal SGPS SA)

PTS
(Swedish Post and Telecom Authority)

Public Safety Canada
(Public Safety Canada)

Qihoo 360
(Qihoo 360 Technology Co., Ltd.)

Qorvo
(Qorvo)

Qualcomm Atheros, Inc.
(Qualcomm Atheros, Inc.)

QUALCOMM Europe Inc. - Italy
(QUALCOMM Europe Inc. - Italy Branch Office)

QUALCOMM Europe Inc. - Spain
(QUALCOMM Europe Inc. - Spain Branch Office)

Qualcomm France
(Qualcomm France SARL)

Qualcomm Germany
(Qualcomm Germany GmbH)

Qualcomm Incorporated
(Qualcomm Incorporated)

Qualcomm India Pvt Ltd
(Qualcomm India Pvt Ltd)

Qualcomm Innovation Center Inc
(Qualcomm Innovation Center, Inc.)

QUALCOMM JAPAN LLC.
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JAPAN

GERMANY

FRANCE

CHINA

CHINA

CHINA

UNITED STATES

NETHERLANDS

UNITED STATES

NETHERLANDS

CHINA

TURKIYE

CHINA

UNITED STATES

SWEDEN

LUXEMBOURG

INDIA

BELGIUM

BELGIUM

PORTUGAL

SWEDEN

CANADA

CHINA

UNITED STATES

UNITED STATES

ITALY

SPAIN

FRANCE

GERMANY

UNITED STATES

INDIA

UNITED STATES

JAPAN

ARIB

ETSI

ETSI

CCSA

CCSA

CCSA

ATIS

ETSI

ATIS

ETSI

CCSA

ETSI

CCSA

ATIS

ETSI

ETSI

TSDSI

ETSI

ETSI

ETSI

ETSI

ETSI

CCSA

ETSI

ATIS

ETSI

ETSI

ETSI

ETSI

ATIS

TSDSI

ATIS

ARIB
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http://panasonic.net/
http://panasonic.net/
http://www.panasonic.net/
http://www.panasonic.net/
http://www.pccwglobal.com/
http://www.pccwglobal.com/
http://www.philips.com.cn/
http://www.philips.com.cn/
http://english.pku.edu.cn/
http://english.pku.edu.cn/
http://www.pcl.ac.cn/
http://www.pcl.ac.cn/
http://www.appcomsci.com/
http://www.appcomsci.com/
http://www.philips.com/
http://www.philips.com/
http://acorntech.com/
http://acorntech.com/
http://www.pkusz.edu.cn/
http://www.pkusz.edu.cn/
http://www.plan.space/
http://www.plan.space/
http://www.cqupt.edu.cn/
http://www.cqupt.edu.cn/
http://www.polariswireless.com/
http://www.polariswireless.com/
http://www.post.lu/
http://www.post.lu/
http://prasarbharati.gov.in/
http://prasarbharati.gov.in/
http://www.proximus.com/
http://www.proximus.com/
http://www.psc-europe.eu/
http://www.psc-europe.eu/
http://www.telecom.pt/
http://www.telecom.pt/
http://www.pts.se/en-gb
http://www.pts.se/en-gb
http://www.publicsafety.gc.ca/index-en.aspx
http://www.publicsafety.gc.ca/index-en.aspx
http://www.360totalsecurity.com/
http://www.360totalsecurity.com/
http://www.qorvo.com/
http://www.qorvo.com/
http://www.qualcomm.eu/
http://www.qualcomm.eu/
http://www.qualcomm.com/
http://www.qualcomm.com/
http://www.qualcomm.eu/
http://www.qualcomm.eu/
http://www.qualcomm.de/
http://www.qualcomm.de/
http://qualcomm.com/
http://qualcomm.com/
http://www.qualcomm.co.in/
http://www.qualcomm.co.in/
http://www.qualcomm.co.jp/
http://www.qualcomm.co.jp/
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(QUALCOMM JAPAN LLC.)

Qualcomm Korea
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(Qualcomm Korea) KOREA (REPUBLIC OF) TTA
%'ﬂfé’om?;“hf;g;‘ié': r;\ldesthE:xands B.V) NETHERLANDS ETSI
(Qualcomm Technologies) UNITED STATES ATIS
%j:;f:on;ln;::::hn:;fggie:slrr:ternationaI, Ltd) UNITED KINGDOM ETSI
(QT Tochnologies reland Limited) IRELAND ETs|
Quanray ) ) CHINA ccsA
(Shanghai Quanray Electronics Co., Ltd.)

%lj:étel.l Wireless Solutions Co., Ltd.) CHINA CCSA
(QQvt’li-II:COMM Wireless Communication Technologies (China) Limited) CHINA CCSA
%:Jissyyss Inc.) CANADA ETSI
{:‘:;l}::nMMo:bialife‘,IT:c) JAPAN ARIB
FR@Li%atory Authority For Electronic Communications and Postal Services) SERBIA ETSI
?;:alr:e(;rc‘:iri‘lzeh'?;)ecommunications (Shenzhen) Co., Ltd.) CHINA CCsA
:?::?::i?:n?ﬁ\cestment B.V) NETHERLANDS ETSI
{:?e;il?:::e‘]j?o) INDIA TSDSI
ﬁﬁ:mTTEEIT(IT(OOf&) KOREA (REPUBLIC OF) TTA
FRI'IsSEE Research Institutes of Sweden) SWEDEN ETSI
(ROBERT BOSCH GmbH) GERMANY Ers
(Rogers Communications Canada Inc.) CANADA ETs|
:TQOOHH[I))EEiSS%HImRRZZ GmbH & Co.KG) GERMANY ETSI
F;Lilji;?ele:‘t'z:;rk%oc;.LI:?d) CHINA CCSA
(Sggaer?gsl'ing Sageran Technology Co., Ltd) CHINA CCSA
(S'S;:llecr.lrzhen Academy of Information and Communication Technology) CHINA CCSA
Caamouny Elestronias Cor 1) KOREA (REPUBLIC OF) A
(Samsung Electronics Crech) CZECH REPUBLIC ETs)
(Samsung Electronics France SA) FRANCE ETs)
(Samsung Electronics GmbH) GERMANY ETs|
(Samung Electronic Iboria SA) SPAIN ETs)
(Samsung Electronics Nordic AB) SWEDEN ETs)
(Samsung Electronics Polska) POLAND ETs|
(S;:r::unr?g%uuaannggz:l?:unf\lllot:)l:ivlifeRRsé‘% Center) CHINA CCSA
(SSaammssuunr?gNEaI:g:'gnic (China) R&D Center) CHINA CCSA
(sSa:mssuunl?g}T?iDDlr:stg:::?elr:;iaa - Bangalore Pvt. Ltd) INDIA TSDs!I
SAMSUNG R&D INSTITUTE JAPAN JAPAN ARIB
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http://www.qualcomm.com/
http://www.qualcomm.com/
http://www.qualcomm.eu/
http://www.qualcomm.eu/
http://www.qualcomm.co.uk/
http://www.qualcomm.co.uk/
http://www.qualcomm.com/
http://www.qualcomm.com/
http://www.quanray.com/en/
http://www.quanray.com/en/
http://www.quectel.com/
http://www.quectel.com/
http://www.qualcomm.com/
http://www.qualcomm.com/
http://www.radisys.com/
http://www.radisys.com/
http://mobile-network.rakuten.co.jp/
http://mobile-network.rakuten.co.jp/
http://www.ratel.rs/
http://www.ratel.rs/
http://https//www.realme.com/
http://https//www.realme.com/
http://www.ril.com/
http://www.ril.com/
http://www.ri.se/
http://www.ri.se/
http://www.bosch.de/
http://www.bosch.de/
http://www.rogers.com/
http://www.rogers.com/
http://www.rohde-schwarz.com/
http://www.rohde-schwarz.com/
http://www.ruijie.com.cn/
http://www.ruijie.com.cn/
http://https//www.sageran.com/
http://https//www.sageran.com/
http://www.samsung.com/
http://www.samsung.com/
http://www.samsung.com/
http://www.samsung.com/
http://www.samsung.com/
http://www.samsung.com/
http://www.samsung.de/
http://www.samsung.de/
http://www.samsung.com/
http://www.samsung.com/
http://www.samsung.com/
http://www.samsung.com/
http://www.samsung.com/
http://www.samsung.com/
http://www.samsung.com/
http://www.samsung.com/
http://www.samsung-srj.co.jp/
http://www.samsung-srj.co.jp/
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(SAMSUNG R&D INSTITUTE JAPAN)

Samsung R&D Institute UK

3GPP MEMBERSHIP - Results Page

(Samsung R&D Institute UK) UNITED KINGDOM ETSI
(Samsung Rescarch America) UNITED STATES ATIS
(Ssaarrlrrissllunr?gsl‘:1;':\lz:r7(nR&D Center-Shenzhen) CHINA CCSA
(Ssa:ne::t:?:s Technology Co., Ltd.) CHINA CCSA
(s;;i:ﬁ: loT Services) SPAIN ETSI
(Sg:llr:(::r Elevator Ltd) SWITZERLAND ETSI
(SSD[;ls';;uaarl?:d LLC) UNITED STATES ETSI
(Sectra Communications AB) SWEDEN ETSi
(S;vs:(;iits)lhsse;\éit::ﬁty Service) SWEDEN ETSI
(S;;nrr:f::hNNe:::;;teglsspA) SWITZERLAND ETSI
(Sennheiser siectronie SE & Co. KG) GERMANY ETsi
?;::::suuli( Systems Limited) UNITED KINGDOM ETSI
(Sseg:urraaLLt?mited) UNITED KINGDOM ETSI
(Sequans Communications) FRANCE ETSi
(SSEESSSSJ_AA-,) LUXEMBOURG ETSI
?Si-l;?ety for Electronic Transactions and Security) INDIA TSDSI
(SSEollj.ltheast University) CHINA CCSA
(Sscil():?é':ariat Général de la Défense et de la Sécurité Nationale (SGDSN)) FRANCE ETSI
(Ss(iala-{fGrid Information & Telecommunication Group Co., Ltd.) CHINA CCSA
(SSG(BSSV\\II\;TSellees:s) UNITED KINGDOM ETSI
(SShhaannggh:;i%h::nSSiiEéf:::::ri?:s Technology Co., Ltd) CHINA CCSA
(Shanghai Jiso Tong Universit) CHINA cesa
(SShhaanr?ghhaz:inge«:tcgonr]n-rI:S:irc‘:zlt?gzs Technology Co., Ltd.) CHINA CCSA
(SHARP Corporation) JAPAN ARIB
(sSht?ennzzh::nH:g;:’;p Technology Corp.,Ltd.) CHINA CCSA
(Ssht?ennz;::nzglr:r?;;?r?gsshl'il:?:r?g Tech. Co.,Ltd.) CHINA CCSA
o i i i i CHINA CCSA
(Shenyang Institute of Automation, Chinese Academy of Sciences)

(Siemens AG) GERMANY ETsi
(Stgnalchip Innovations Pt. Ltd) INDIA TSDS|
(SSIISo.I\-/enian Institute for Standardisation) SLOVENIA ETSI
?Siissv\zl International S.A.) LUXEMBOURG ETSI
(SS}T(T'l?IEech(TOM) KOREA (REPUBLIC OF) TTA
SKY Perfect JSAT Corporation JAPAN ARIB
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http://www.sia.cn/
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(SKY Perfect JSAT Corporation)

Skylo Technologies

3GPP MEMBERSHIP - Results Page

(Skylo Technologies) UNITED STATES ATIS
(Shyworks Solutions Inc.) UNITED STATES ETS|
(Ssn:arlt'tlrr:g?:ettl-l.a:b, University of Bristol) UNITED KINGDOM ETSI
(SSnrrartrte;pnl\illci:;;:réctronics(Guangzhou) Co.,Ltd) CHINA CCSA
3:;;dlij:(i:‘il:ﬁ:¥yo(file-rl:txr:r?:ro ;;?:urity, Reliability and Trust/University of Luxembourg) LUXEMBOURG ETSI
(SSo;:tEg]annkaé);f;;.) JAPAN ARIB
(SSO(::teeIISSy)lsstte:nlss Pty Ltd) AUSTRALIA ETSI
(Softil Lte) ISRAEL Ers
(Sony Corporation) JAPAN ARIB
fs°§,¥yEE"J?J’§eBE;X}.) UNITED KINGDOM ETSI
(Sony Group Corporation) JAPAN ARIB
onokine Comauttey Pt Lot INDIA TSDS!
foongel’ Univeraity KOREA (REPUBLIC OF) TTA
(Soongsil University)

(SS%SS:I?;?n Sverige AB) SWEDEN ETSI
(SSO:Jr;;?nLIE?ncé.) UNITED STATES ATIS
(Southwost Jiaotors unversis) CHINA ccsa
(SSp:::e)g( Netherlands B.V) NETHERLANDS ETSI
(ssp:;rkNPlZZL::’d) NEW ZEALAND ATIS
(Spirent Communications) UNITED STATES ETS|
(ssp:;:;)onnlrr:te;p:ati?;na;|lr:c_) TAIWAN, PROVINCE OF CHINA  ETSI
(Spreadirum Communications (Shanghai) Co. Ltd) CHINA cosa
(STFI{;CState Radio_monitoring_center Testing Center) CHINA CCSA
(SSSSBS Networks Inc.) UNITED STATES ETSI
(SSSp’\tle«S:ial Service for the National Security of Hungary) HUNGARY ETSI
(SBt:j‘i):gi;nétarpoint Technology Company Limited) CHINA CCSA
(SsTTE éﬁgﬁgkﬁéﬁgﬁagg (IRELAND) LIMITED) IRELAND ETSI
(sg'm?:::;f:::?onr:f:s International NV) SWITZERLAND ETSI
(SsuuTﬁ?on:nooEElle:c'tlr?g lll:;:‘:?nle-;d Ltd.) JAPAN ARIB
(SSUUNN(BGIf(YYUUNNIf(VmNNUUNJ:CEE?SI-IF'I'YY) KOREA (REPUBLIC OF) TTA
(SSl:rrgapore University of Technology and Design) SINGAPORE ETSI
(SSV:’AIIE:‘:N;:\:?;;:?;‘") UNITED STATES ATIS
(SSV\\II\:ISSSS%%NILI SA) SWITZERLAND ETSI
SWR GERMANY ETSI
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http://www.skylo.tech/
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http://www.skyworksinc.com/
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http://www.sosalarm.se/
http://www.sosalarm.se/
http://www.southernlinc.com/
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http://www.swjtu.edu.cn/
http://www.swjtu.edu.cn/
http://www.spacex.com/
http://www.spacex.com/
http://www.sparknz.co.nz/
http://www.sparknz.co.nz/
http://www.spirent.com/
http://www.spirent.com/
http://www.sporton.com.tw/
http://www.sporton.com.tw/
http://www.unisoc.com/en_us/
http://www.unisoc.com/en_us/
http://www.srtc.org.cn/
http://www.srtc.org.cn/
http://www.ss8.com/
http://www.ss8.com/
http://www.nbsz.gov.hu/
http://www.nbsz.gov.hu/
http://www.starpointcomm.com/
http://www.starpointcomm.com/
http://www.idirect.net/
http://www.idirect.net/
http://www.stmicroelectronics.com/
http://www.stmicroelectronics.com/
http://www.sei.co.jp/
http://www.sei.co.jp/
http://https//www.skku.edu/
http://https//www.skku.edu/
http://www.sutd.edu.sg/
http://www.sutd.edu.sg/
http://www.swiftnav.com/
http://www.swiftnav.com/
http://www.swisscom.com/
http://www.swisscom.com/
http://www.swr.de/
http://www.swr.de/
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(Stidwestrundfunk)

(ssy;‘::?:chhn:olr:é_) KOREA (REPUBLIC OF) TTA
(SI\XInsl v;;:i?lerse Technologies Services India Pvt. Ltd.) INDIA TSDS!
;r'léantra Analyst) UNITED STATES ETSI
I‘I?;:tEEuJ fcr:eLljwr::::d) AUSTRIA ETSI
Iﬂacgoﬂin;uun;?:;i?on: sLIf?d) INDIA TSDSI
;r'l?at?aEEI:(xssiiLli;m:::&.) INDIA TSDSI
;rSchLenzhen TCL New Technology Company Ltd.) CHINA CCSA
{T(;?I'A Consultancy Services) INDIA TSDSI
(TT?JT'I?:cthIf?d) CHINA CCSA
(TT[;)FF SAS) FRANCE ETSI
(Tech Mahindra Limitec) INDIA Tssi
(Tojas Network Limited) INDIA TSDS!
(TF:I::::;?XGGnr‘nbl:‘H) GERMANY ETSI
(TTEelfeEc%?nN:tggus‘.\p?A‘.’)'A' ITALY ETSI
(Telefénica Germany GmbH & Co OHG) GERMANY ETsI
;I-TEELIIE o I%Nr\:fcp)\ss'i.) SPAIN ETSI
(Telekom Deutschiand GmbH) GERMANY ETsi
(Telenor ASA) NORWAY ETsi
(Telosat Intormational Limited) UNITED KINGDOM ETsI
;r'?eli?a%oor;p;an:y:i) SWEDEN ETSI
(Tfelil:tct:oo"r]n"r]nuunr:ic:;i?on: sséf’,;f&.) ITALY ETSI
I?ellssttrraal-limi:::d) AUSTRALIA ETSI
(TTEELLUUSS) CANADA ATIS
(Tgl'::r?:ltien city Tencent computer system Co. Ltd.) CHINA CCSA
;r'l?ennc::r:tillzl:l‘:i computing Beijing Co., Ltd) CHINA CCSA
Fer:adg;:e) UNITED STATES ATIS
(TerreStar Solutions Inc.) CANADA ATIS
{::::s:%“l’\lﬂuunr:’:erfsl:{y) UNITED STATES ETSI
;rTi))((:sS Ilr:lssttrrlzj:::ttssFrance) FRANCE ETSI
(TTHI-ﬁALEESS) FRANGCE ETSI
{THHUURRI.\AYYAATTEELIFECC%'VIM%?JNICATIONS COMPANY) UNITED ARAB EMIRATES ETSI
z‘1l'|aar:‘r:|Nl‘|e;m);rkss) UNITED STATES ATIS
TH UNITED ARAB EMIRATES ETSI

https://webapp.etsi.org/3gppmembership/Results.asp?Member=ALL_PARTNERS&SortMember=Name&DirMember=ASC&SortPartner=Name&...  22/26
Petitioners' Exhibit 1017
Ericsson Inc., et al. v. KT Corporation, et al.
Case No. IPR2025-00084; U.S. Patent No. 11,219,000
Page 196 of 514


http://www.synctechno.com/
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http://www.tclmobile.com.cn/
http://www.tclmobile.com.cn/
http://www.tcs.com/
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http://www.tejasnetworks.com/
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http://www.tektronix.com/
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http://www.telesat.com/
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http://www.telit.com/
http://www.telstra.com/
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http://www.telus.com/
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http://www.tencent.com/en-us/index.html
http://www.tencent.com/en-us/index.html
http://cloud.tencent.com/
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http://www.teradyne.com/
http://www.teradyne.com/
http://https//strigo.ca
http://https//strigo.ca
http://www.itec.tamu.edu/
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http://www.ti.com/
http://www.ti.com/
http://www.thalesgroup.com/
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(Technology Innovation Institute)

T-Mobile Austria GmbH
(T-Mobile AUSTRIA GmbH)

T-Mobile Polska S.A.
(T-Mobile Polska Spolka Akcyjna)

T-Mobile USA
(T-Mobile USA, Inc.)

T-Mobile USA Inc.
(T-Mobile USA Inc.)

TNO
(TNO)

Tomorrow's Creation Labs
(Tomorrow's Creation Labs)

Tongji University
(Tongji University)

Toshiba
(Toshiba)

TOWE Wireless
(Sushi TOWE Wireless Testing (Shenzhen) Co.,Ltd.)

TOYOTA Info Technology Center
(TOYOTA Info Technology Center USA, Inc.)

TOYOTA MOTOR CORPORATION
(TOYOTA MOTOR CORPORATION)

TRAFICOM
(The Finnish Transport and Communications Agency)

Trafikverket
(Trafikverket)

Transsion Holdings
(Transsion Holdings)

TransUnion
(TransUnion)

Trimble
(Trimble)

Tron Future Tech Inc.
(Tron Future Tech Inc.)

TTP plc
(TTP plc)

Turk Telekomunikasyon A.S.
(Turk Telekomunikasyon A.S.)

TURKCELL
(Turkcell lletisim Hizmetleri A.S.)

U.S. Department of Defense
(U.S. Department of Defense)

U.S. Department of Transport.
(U.S. Department of Transportation)

U.S. National Security Agency
(US National Security Agency)

Uangel
(Uangel Corporation)

Ubiik
(Ubiik SAS)

ubinexus
(Beijing Ubinexus Technology Development Co., Ltd)

u-blox AG
(u-blox AG)

UESTC

(University of Electronic Science and Technology of China)

UL VS Ltd
(UL VS Ltd)

UMA
(Universidad de Malaga)

umlaut
(umlaut communications GmbH)

UNIBO
(ALMA MATER STUDIORUM Universita di Bologna)

UniBw M
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AUSTRIA

POLAND

UNITED STATES

UNITED STATES

NETHERLANDS

JAPAN

CHINA

UNITED KINGDOM

CHINA

UNITED STATES

JAPAN

FINLAND

SWEDEN

CHINA

UNITED STATES

UNITED STATES

TAIWAN, PROVINCE OF CHINA

UNITED KINGDOM

TURKIYE

TURKIYE

UNITED STATES

UNITED STATES

UNITED STATES

KOREA (REPUBLIC OF)

FRANCE

CHINA

SWITZERLAND

CHINA

UNITED KINGDOM

SPAIN

GERMANY

ITALY

GERMANY

ETSI

ETSI

ETSI

ATIS

ETSI

ARIB

CCSA

ETSI

ETSI

ETSI

TTC

ETSI

ETSI

CCSA

ATIS

ATIS

ETSI

ETSI

ETSI

ETSI

ATIS

ATIS

ATIS

TTA

ETSI

CCSA

ETSI

CCSA

ETSI

ETSI

ETSI

ETSI

ETSI
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http://www.ubiik.com/
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http://www.uestc.edu.cn/
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http://www.uma.es/
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http://www.umlaut.com/
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(University of the Bundeswehr Munich)

Unicom Broadband Online
(Unicom Broadband Online Co., Ltd.) CHINA CCSA

Unicompay
(Unicompay Co., Ltd.) CHINA CCSA

Union Inter. Chemins de Fer

(Union Internationale des Chemins de Fer) FRANCE ETSI
(Uinkon Tetanhans Sommar) UNITED STATES ATIS
Uni§oc . ) CHINA CCsA
(Unisoc (Shanghai) Technologies Co., Ltd.)

(UBneiisj;:\cgEﬁeriljiisnc?c Communications Technology Co., Ltd.) CHINA CCSA
?Upn\i/\llirsl:dad del Pais Vasco/Euskal Herriko Unibertsitatea) SPAIN ETSI
:JUSS‘?;II:Jl:i’;rccogr:;:ati?:r;lTDS.) UNITED STATES ATIS
?USSDDHHSSS;:?:::esgzl?::l?:;fggy) UNITED STATES ATIS
(UTIMACO T GmbH) GERMANY ETS!
grlik{lziversity of Tokyo) JAPAN ETSI
ﬁ:ann'vl\llfegga; Networks) INDIA TSDSI
2’\7::0 Telematik und Akustik GmbH) GERMANY ETSI
VALID SOLUCIONES TECNOLOGICAS SPAIN ETSI
(VALID SOLUCIONES TECNOLOGICAS S.AU)

ﬁ;i?js.com, Inc.) UNITED STATES ETSI
zeannc:l:?p (Tianjin) Technology Co., Ltd.) CHINA CCSA
(Verizon Denmark A’S) DENMARK ETsi
ﬁélffé‘nmf::d oy) FINLAND ETsI
(Verizon France SAS) FRANCE ETSi
ﬁ;:?::nNNeetzg::::gsB.V) NETHERLANDS ETSI
ﬁ;:f::nssp:;?n S.L) SPAIN ETSI
ﬁer:::nss“\;::::n Aktiebolag 2116) SWEDEN ETSI
(Verison Switzeriand AG) SWITZERLAND ETS
X/eer:‘f::nUU’f(Llf?d) UNITED KINGDOM ETSI
Xzesstzl Elektronik Sanayi ve Ticaret A.S) TURKIYE ETSI
(Viaat Satolita Holdgs Ltd) UNITED KINGDOM ETS|
X}‘i:\\/)i 2‘:#::;::155 UK Ltd.) UNITED KINGDOM ETSI
{\i;’:oMMo:lilifngoTr;r&iii:\?ggt?ti):g()chongqing) Co., Ltd) CHINA CCSA
z\ir;,:oMMo:l::fecé)oTnTnuunri?:;i?;n(mangzhou) Co., Ltd.) CHINA CCSA
{\i;/\?owl\ll?:;liTecgor?nr?nuunri?:ati?£n((Ss)henzhen) Co., Ltd.) CHINA CCSA
(vivo Mobile Communication G, Ltd) CHINA ces
Z'Javfo?ﬁfﬂfeTre:chh"ﬂfny (Xi'an) Co., Ltd.) CHINA CCSA
VIVO TECH GmbH GERMANY ETSI
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http://www.wo.cn/
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http://www.verizonbusiness.com/
http://www.verizon.com/about/our-company/who-we-are
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http://enterprise.verizon.com/de-ch/support/
http://enterprise.verizon.com/de-ch/support/
http://www.verizonwireless.com/
http://www.verizonwireless.com/
http://www.vestel.com.tr/
http://www.vestel.com.tr/
http://www.viasat.com/
http://www.viasat.com/
http://www.viavisolutions.com/
http://www.viavisolutions.com/
http://www.hulbert.ch/
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(VIVO TECH GmbH)

vivo Wisdom Technology
(vivo Wisdom Technology Co., Ltd.)

Vodafone GmbH
(Vodafone GmbH)

VODAFONE Group Plc
(Vodafone Group Pic)

Vodafone Ireland Plc
(Vodafone Ireland Plc)

Vodafone Italia SpA
(Vodafone Italia SpA)

Vodafone Romania S.A.
(Vodafone Romania S.A.)

Vodafone Telekomiinikasyon A.S.
(Vodafone Telekomiinikasyon A.S.)

VoiceAge Corporation
(VoiceAge Corporation)

Volkswagen AG
(Volkswagen AG)

VSENS
(Unicom Vsens Telecommunications Co., Ltd)

VTT
(VTT Technical Research Centre of Finland)

WE Certification Oy
(WE Certification Oy)

Wiliot Ltd.
(Wiliot Ltd.)

WILUS Inc.
(WILUS Inc.)

Wipro
(Wipro Limited)

Wipro GE
(Wipro GE Healthcare Private Limited)

Wisig Networks Pvt Ltd
(Wisig Networks Pvt Ltd)

Wuhan Hongxin Technology
(Wuhan Hongxin Technology Development Co., Ltd.)

XGN
(XGen Network LLC)

Xiamen Sanan Integr. Circuit
(Xiamen Sanan Integrated Circuit Co., Ltd.)

Xiaomi Communications
(Xiaomi Communications)

Xiaomi Digital Technology
(Beijing Xiaomi Digital Technology Co., Ltd.)

Xiaomi Electronic Software
(Beijing Xiaomi Electronic Software Co., Ltd.)

Xiaomi EV Technology
(Xiaomi EV Technology Co., Ltd.)

Xiaomi Technology
(Xiaomi Technology)

Xiaomi Technology (Polska) sp.

3GPP MEMBERSHIP - Results Page

(XIAOMI TECHNOLOGY (POLSKA) SPOLKA Z OGRANICZONA ODPOWIEDZIALNOSCIA)

Xiaomi Technology France
(Xiaomi Technology France)

Xiaomi Technology Germany GmbH
(Xiaomi Technology Germany GmbH)

Xiaomi Technology ltaly srl
(Xiaomi Technology Italy srl)

Xiaomi Technology Netherlands
(Xiaomi Technology Netherlands B.V.)

Xiaomi Technology Spain S.L
(Xiaomi Technology Spain S.L)

Xiaomi Technology UK Limited
(Xiaomi Technology UK Limited)

Xidian University

CHINA CCSA
GERMANY ETSI
UNITED KINGDOM ETSI
IRELAND ETSI
ITALY ETSI
ROMANIA ETSI
TURKIYE ETSI
CANADA ETSI
GERMANY ETSI
CHINA CCSA
FINLAND ETSI
FINLAND ETSI
ISRAEL ETSI
KOREA (REPUBLIC OF) TTA
INDIA TSDSI
INDIA TSDSI
INDIA TSDSI
CHINA CCSA
UNITED STATES ETSI
CHINA CCSA
CHINA CCSA
CHINA CCSA
CHINA CCSA
CHINA CCSA
CHINA CCSA
POLAND ETSI
FRANCE ETSI
GERMANY ETSI
ITALY ETSI
NETHERLANDS ETSI
SPAIN ETSI
UNITED KINGDOM ETSI
CHINA CCSA
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(Xidian University)

(Xilin Iretanc) IRELAND ETSI
z(Zr‘:EE(;rlnstitute of Ubiquitous-X Innovation and Applications) CHINA ETSI
{Z-g(e:tlnstitute of Ubiquitous-X Innovation and Applications) CHINA CcsA
Yonsei University KOREA (REPUBLIC OF) TTA
(Yonsei University)
(Zzh:g}ia:.?gl'fabb) CHINA CCSA
(Zhejiang University) CHINA cosA
(Z(I:Er?tral Office for Information Technology in the Security Sector) GERMANY ETSI
Zollkriminaiamt (ZKA) GERMANY ETS|
(ZZ%NNSS%NN SAMRT AUTO CORPORATION) CHINA CCsA
(ZZ-I:I'EE Telecom India Pvt Ltd) INDIA TSDs!I
(2TE Corporation) CHINA cesA
(ZTE Cotporation) CHINA ETsI
(ZZTTEEDDe:l:tS::I'IlIa::d GmbH) GERMANY ETSI
(ZZTTEEFI-BRAA"‘NCCEESSAASSUU) FRANCE ETSI
(2TE halia SR.L) ALY ETs|
(ZZTTEEJ‘;‘X’Q\"N'%('_) JAPAN TTC
(ZZ.I:I'EEJJ?::nIT(.ﬁ(..) JAPAN ARIB
(ZZTTEEK;‘:?:ELE?:}:: a) KOREA (REPUBLIC OF) TTA
(ZZ-I:I'EEPFE}?(:?:;?:S Technology Co.,Ltd.) CHINA CCsA
(Zz)g(NNEE CORPORATION) CHINA CCsA
Total : 835 Individual Members
m’@\ Any comments or problems with this application? Please let us know... Iﬁ‘
N\ Z

https://webapp.etsi.org/3gppmembership/Results.asp?Member=ALL_PARTNERS&SortMember=Name&DirMember=ASC&SortPartner=Name&...  26/26
Petitioners' Exhibit 1017
Ericsson Inc., et al. v. KT Corporation, et al.
Case No. IPR2025-00084; U.S. Patent No. 11,219,000
Page 200 of 514


http://www.xilinx.com/
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http://www.zhejianglab.com/
http://www.zju.edu.cn/
http://www.zju.edu.cn/
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http://www.zoll.de/
http://www.zoll.de/
http://www.zte.com.cn/
http://www.zte.com.cn/
http://www.zte.com.cn/
http://www.zte.com.cn/
http://www.zte.com.cn/
http://www.zte.com.cn/
http://www.ztedevices.com/fr-fr/
http://www.ztedevices.com/fr-fr/
http://www.zte.com.cn/
http://www.zte.com.cn/
http://https//www.zte.com.cn/global/index.html
http://https//www.zte.com.cn/global/index.html
http://www.ztev.com.cn/
http://www.ztev.com.cn/
http://www.etsi.org/
http://www.etsi.org/
http://www.etsi.org/
http://www.etsi.org/
mailto:helpdesk@etsi.org
mailto:helpdesk@etsi.org
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Questions about 3GPP Membership

Questions about 3GPP email exploder lists

Questions about Legal Matters

Questions about 3GPP Specifications

Questions about Technical Specification Group/Working Group
Questions about Documents and TSG/WG Meetings
Questions about Work Items and Deliverables

Miscellaneous

Technical topics

Questions about 3GPP Membership

Who can become an Individual Member of 3GPP and how much does it cost?
Who may participate in 3GPP meetings?

Who shall fill in the 3GPP Individual Member Application form?

What shall | do if a 3GPP company or official contact details change?
What are the different membership categories?

Who may become an observer?

Who may become a Guest Member and do guests have to pay any fees?
Who can apply for market representative Partnership?

Can an ETSI Observer become an Individual Member of 3GPP?

Can an ETSI Applicant apply for 3GPP Membership?

Can an ETSI Member apply for 3GPP Guest status?

Questions about 3GPP email exploder lists

Are there discussion archives for the 3GPP exploder lists?
How do | subscribe to the 3GPP exploder lists?

Questions about Legal Matters

What is the 3GPP IPR Policy?

What is the 3GPP policy on licensing?

Who owns the Technical Specifications and the Technical Reports approved by 3GPP?
Are meeting contributions to ETSI TC SMG publically available?

Is permission needed to use the 3GPP logo in marketing collaterals or on a web site?
Can | use computer code included with a 3GPP TS to implement a product?

Questions about 3GPP Specifications

How do | create the next Release version of a TS or TR?

Where can the rules, protocols or software needed to develop applications for UMTS be found?

What is the correlation between Stage 1, Stage 2 and Stage 3?

Are the 3GPP specifications produced only in word?

Which group works with specifications covering the use of the GSM codec (either in C or Java based)?
Where can | find documents produced by the GSM MoU Group / GSM Association?

Where would | find a document (e.g. UMTS 30.03 version 3.1.0) which does not appear on the status list?
Where are all the Change Requests (CRs) located?

Where are all the current ETSI SMG specs located?

Which group works on Physical Layer aspects of UMTS/LTE?

Where can | find the list of Abstract syntax notation (ASN.1) object identifiers?

Where can | find the 3GPP Confidentiality and Integrity algorithms?

What is a Release - how does specification version numbering work?

Where can | find information on the current status of 3GPP specifications?

What is the system for numbering specifications?

What is the meaning of the text at the foot of the TS/TR cover page?

Questions about Technical Specification Group/Working Group

https://web.archive.org/web/20170510190630/http://www.3gpp.org/about-3gpp/3gpp-fags
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Who are the TSG/WG Officials and Support team and where can | find their contact details?
Where can | find the Terms of Reference for my TSG/WG?

May | become an Official?

Where are my TSG/WGs documents stored?

Questions about Documents and TSG/WG Meetings

How do | register for a meeting?

Who can submit a change proposal on any 3GPP specifications to 3GPP?

If a change proposal is submitted how long does it take for it to get approved?
How to get a user name and password for "Reserve a Document Number"?
How do | obtain a document number for my contribution?

Where can | download documents for an upcoming meeting?

Where can | find a temporary document template?

Questions about Work Items and Deliverables

What is my role when my TSG/WGs has to approve a deliverable?
What are the different types of deliverables?

Can | write an 3GPP Document myself?

Do | and my company have to support my TSG/WGs Work Items?

Miscellaneous

Do | need a password and user name to access the 3GPP Web site ?

Can you give me information about which companies manufacture particular types of equipment. (...)
How can | determine when a meeting contribution document (TDoc) became publicly available?

Is it possible to determine the date and time of publication of a particular version of a 3GPP specification?

Technical topics

What formalities do | have to go through to get type approval for terminal equipment in Europe? Is there a single point of
contact? What standards does my equipment need to conform to in order that | can place it on the market?

Where can | find a list of technical terms and abbreviations used in 3GPP documents?

What is the difference between a SIM and a USIM? What is a UICC?

| have transferred a video file from my phone to my PC. Where can | find a player for 3gp files?

Where can | find the specification of the SIM Lock feature?

Who can become an Individual Member of 3GPP and how much does it cost?

Individual Members are by definition members of the Organizational Partners of 3GPP. This means that members of
standardization bodies such as ETSI, ARIB, TTA, TTC, ATIS and CCSA have a right to take part in 3GPP. If your company
becomes an ETSI| member, please be informed that for participation in 3GPP you need to pay 3 units of contribution as a
minimum except SMEs, Users, Universities, Public Research Bodies who should pay 2 units (instead of 1).

ETSI Members' and associate members' fees are calculated by class. The class is derived from the member company's annual
ECRT band (Electronics Communications Related Turnover) — see ECRT definition.
Each class corresponds to a number of units. This number determines the contribution payable.

Example: If your organization declares an annual ECRT of up to 135€ million, you would need to pay 2 Units of Contribution
(corresponding to 9380€ per year) plus an additional UoC for participation in 3GPP of 3380€ (see fees table). Members joining
ETSI during the 2nd half of the year benefit from a 50% rebate on the membership fee of the current year. In this case, you
would pay 12760€ minus 50% = 6380€ for yyyy.

Who may participate in 3GPP meetings?

To attend a 3GPP meeting, you must be a 3GPP Individual Member (i.e., you must be a Member of one of the Organizational
Partners involved in the project; ARIB, CCSA, ETSI, ATIS, TTA, TTC or TSDSI). A non-member company should seek
membership with one of the above partners to be eligible to contribute and participate at 3GPP Meetings.

Who shall fill in the 3GPP Individual Member Application form?

The person legally responsible for the requesting company shall fill in the form.

What shall | do if a 3GPP company or official contact details change?

All changes of correspondence should be notified to ETSI Membership and 3GPPMembership.

In case of change of official contact an ETSI Online (EOL) account will be created for the new contact.

Please note that as official contact person you can view and modify your personal and organization's contact details via the
"Manage my membership" web interface.

What are the different membership categories?

The different membership categories of 3GPP are described in Article 4 of the 3GPP Working Procedures.

Who may become an observer?
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The status of Observer may be granted by the Organizational Partners to an entity which has the qualifications to become a
future Partner (see also 3GPP Working Procedures Article 10)

Who may become a 3GPP Guest Member and do guests have to pay any fees?

The 3GPP Guest status is for potential Individual Members who may be granted permission to participate in 3GPP for a
maximum period of 6 months. Guest status is granted on a case-by-case basis by the Organizational Partners (see also 3GPP
Working Procedures Article 10). If you like to apply for a Guest status, please complete the on-line 3GPP Application form.

No membership fees are requested for Guest applications. The Guest status is a one time only membership which is used to
enable a company to decide whether or not they wish to become a full member (by joining one of the Partners).

Who can apply for market representative Partnership?

Organisation who have the ability to offer market advice to 3GPP and to bring into 3GPP a consensus view of market
requirements (e.g., services, features and functionality) falling within the 3GPP scope (see also 3GPP Working Procedures,
Article 7).

Can an ETSI Observer become an Individual Member of 3GPP?

An ETSI Observer cannot become an Individual Member of 3GPP. An ETSI Observer may "observe" all activities, but their
participation is limited to the ETSI General Assembly only. Therefore, ETSI Observers have no participation rights in 3GPP.
ETSI Observers have access to ETS| documentation and of course to 3GPP documentation since that is openly published on
the web.

3GPP does have it's own category called "Observer" but that is entirely different and is used for potential Partners.

Can an ETSI Applicant apply for 3GPP Membership?

YES, an ETSI Applicant means that your request to become an ETSI Member will be addressed (and normally approved) at the
next General Assembly and that the company has specified they want to participate in 3GPP activities. See also above
regarding 3GPP fees.

Can an ETSI Member apply for 3GPP Guest status?

Yes, any ETSI Member can apply for a 3GPP Guest status by filling in the on-line 3GPP Application form.

Are there discussion archives for the 3GPP exploder lists?

Yes! To see the complete list please have a look here: Home page of listserv and scroll down until you find the list you are
interested in. For example, the archives for the main RAN email list.

How do | subscribe to the 3GPP exploder lists?

All 3GPP email exploder lists can be found at list.3gpp.org. In order to subscribe to any of the lists, scroll down until you find the
list you are interested in, then click on the link and on the right side of the page you will find Subscribe or Unsubscribe. Click on
the link and follow the simple instructions. Delegates who already have an ETSI username and password should use the list
management application on the ETSI site.

What is the 3GPP IPR Policy?

The 3GPP Organizational Partners have agreed that their IPR policies should be respected and that their respective members
should be encouraged to declare "their willingness to grant licenses on fair, reasonable terms and conditions and on non
discriminatory basis" (Article 3.1 of the Third Generation Partnership Project). For more information, look here >>>

The above-mentioned principles are further reflected in Article 55 of the 3GPP Working Procedures which request that each
Individual Members should declare "at the earliest opportunity, any IPR which they believe to be essential, or potentially
essential, to any work ongoing within 3GPP".

What is the 3GPP policy on licensing?

Some aspects of 3GPP systems are covered by essential Intellectual Property Rights (IPR) - that is, patented technologies
without which equipment cannot be implemented. The IPR vests in - i.e. the patents are held by - individual companies, and not
by 3GPP itself or any of its Organizational Partners (OPs). All Individual Members of 3GPP abide by the IPR policies of the OP
to which they belong; all such policies are broadly similar see also "What is the 3GPP IPR Policy", and require IPR holders to
make licences available to all third parties, whether or not they are 3GPP Individual Members, under fair, reasonable and non-
discriminatory (FRAND) terms.

Neither 3GPP nor its component OPs offer an IPR search service. It is the responsibility of each manufacturer / system

implementor to seek and obtain its own licenses from the individual IPR holders. For more information, and a guide to the IPRs
declared to each 3GPP OP, look here>>>

Who owns the Technical Specifications and the Technical Reports approved by
3GPP?

According to the Article 3.2.2 of the Third Generation Partnership Project Agreement, the 3GPP Organizational Partners jointly
own copyright on the Technical Specifications and the Technical Reports approved by 3GPP.
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Are meeting contributions to ETSI TC SMG publically available?

ETSI TC SMG meeting documents can be found on the ETSI docbox file server. Access is limited to bona fide representatives
of ETSI member organizations. These, together with early versions of the GSM specifications, have been gathered together into
a set of DVDs "A Technical History of GSM" available to ETSI members via the ETS| WEB store.

The GSM standardization work was transferred from CEPT to ETSI in 1991. TC SMG was closed at meeting #32 and TC MSG
created to continue the work. Like almost all ETSI Technical Committees, participation in TC SMG and its working groups was
open to all ETSI member organizations. That is, any bona fide representative of an ETSI member was free to participate.
Exceptionally, other individuals could participate by express invitation of the chairman. Each meeting report contains a list of
participants with their corporate affiliations.

Until the late 1990s, all meeting documents were circulated in paper form. Electronic files started to take over from paper in
around 1997. Meeting documents ("TDocs") were distributed by post (later, by fax) in batches prior to the meeting, to those
persons registered as regular participants in SMG or the appropriate working group, and many more documents were produced
during the course of the meeting itself. Although a provision existed (and still exists) in the context of the IPR Policy for
contributors to place restrictions on the distribution of TDocs via a formal notification at the time the document was provided, this
was seldom if ever invoked. In the absence of such a condition, all TDocs were free of any restriction on subsequent
distribution. Thus no restriction has ever been placed on how meeting participants dispose of the documents subsequent to their
distribution before, during, or after the meeting. There were no non-disclosure agreements.

ETSI maintains a paper archive of the SMG TDocs, and bona fide representatives of current ETSI members can, by
appointment, make an accompanied search of the archives. This facility extends to members which may not have been
members at the time the document was originally produced.

TC-approved versions of ETSI “deliverables” (see ETSI Directives for formal definition of this term) would have been transferred
by the support officer of the committee to the secretariat team responsible for publishing ETSI deliverables. That team would
have made cosmetic (non-technical) modifications to the draft deliverables before issuing them. Depending on the type of
“deliverable”, those documents would have been issued via National Standards Organizations (NSOs) either for immediate
publication, or first via either a one-step or two-step national public enquiry and vote process prior to final publication by ETSI. In
ETSI parlance, “publication” of a deliverable is the final step in the development cycle of a technical standard, and has a precise
meaning. That meaning is not “making publically available”, since draft deliverables released for public enquiry or for vote are
"publically available" but not yet "published".

If the confidentiality conditions described above had been imposed on a TDoc by its authors, if the text of that TDoc was in due
course incorporated into an ETSI "deliverable", then those conditions are regarded as annulled from the date on which the
deliverable is published.

Collections of TDocs / meeting reports have from time to time been made available to ETSI members in CD or DVD form, look
here >>>

Is permission needed to use the 3GPP logo in marketing collaterals or on a
web site?
ETSI (European Telecommunications Standards Institute) is the sole owner of the following acronyms:

ETSI,
DECT,
UMTS,
3GPP and
TIPHON,

as well as the ETSI, TIPHON, 3GPP and LTE logos. ETSI Members are authorized to use these Trade Marks in accordance
with Collective Letter 1943. Authorization is needed to use the above mentioned acronyms and logos.

For further information contact the ETSI Legal Team or see http://www.3gpp.org/about-3gpp/legal-matters/logo-use.

Can | use computer code included with a 3GPP TS to implement a product?

Yes, but read this clause carefully. Some 3GPP Technical Specifications include computer code such as ASN.1 or XML
(protocols), ANSI-C language (codecs), ...; and some include test vectors (codecs) for verifying implementations. These are
published to allow users of these TSs to implement real-world products. No permission is required from 3GPP or its
Organizational Partners (OPs) to use this code in the design of products - e.g. to compile the C to implement a codec in
machine code.

Nevertheless, there may be essential IPR involved with such a design, and implementers are obliged to seek licences from IPR
owners to use that technology. See also What is the 3GPP policy on licensing?

Moreover, the copyright of all 3GPP TSs and TRs vests jointly by all the 3GPP OPs. Other than for in-house copies for the
purpose of further development of the 3GPP standard or for product design purposes, etc. you may not reproduce any part of a
3GPP TS or TR without seeking permission from 3GPP (e.g. from the ETSI Legal Team): use the procedure described on the
legal area of this site. This means that you must not provide verbatim copies of source code (or lightly modified copies) without
seeking permission from 3GPP.

Finally, you are reminded that 3GPP TSs and TRs have no legal status, and you should not design products directly to them.

See the advice notice on the cover page of every 3GPP TS and TR. Instead, use the technically identical publication of one of
the OPs.
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How do | create the next Release version of a TS or TR?

There are three ways of upgrading a Release X spec to Release X+1:

1. Write a CR to the latest Release X version to incorporate technical changes to satisfy a Release X+1 work item, and on
the cover sheet showing the WI code for that work item and the Release code for Release X+1. If the CR is approved at
TSG level, this will automatically create the first instance of the next Release of the spec.

2. Make a specific request to the TSG to upgrade the latest version of the spec from Release X to Release X+1. This might
be needed if the functionalities of the two Releases diverge, though backwards-incompatibility is to be avoided if possible.

3. Do nothing. If a spec has survived unchanged throughout the period during which Release X+1 was developed, when
Release X+1 is frozen, all such specs will automatically be upgraded from Release X to Release X+1 without technical
change.

Where can the rules, protocols or software needed to develop applications for
UMTS be found?

A good place to start is on the 3GPP website, and particularly the specifications list.

What is the correlation between Stage 1, Stage 2 and Stage 3?
A three-stage methodology as defined in ITU T Recommendation 1.130 is applied in 3GPP according TR 21.900 clause 4.1:
Stage 1 is an overall service description from the user’s standpoint.

Stage 2 is an overall description of the organization of the network functions to map service requirements into network capabilities.
Stage 3 is the definition of switching and signalling capabilities needed to support services defined in stage 1.

Are the 3GPP specifications produced only in word?

The 3GPP specs are published as ETSI deliverables, and these are available in PDF form http://www.etsi.org/standards-search.

But you can download a free Word viewer (i.e. read only) from the Microsoft web site. PDF is inherently secure (more so than
html, in fact), and because WordViewer is very simple (it can not handle macros, for example), it is pretty safe too. ETSI has no
plans at present to publish specifications in plain text or in html.

Which group works with specifications covering the use of the GSM codec
(either in C or Java based)?

The SMG STC SMG11 and 3GPP SA4 specifications, available from http://www.3gpp.org, respectively deal with this. It gives
you a list of specifications via the status list (look for the GSM specs in the MS-Access database at :
http://www.3gpp.org/ftp/Information/Databases/Spec_Status/)

and you can then download the specs you need. If you do not have an ETSI EOL account, you can download the ETSI
equivalent standards from http://www.etsi.org/standards-search.

Where can | find documents produced by the GSM MoU Group / GSM
Association?

These documents are not available via 3GPP or its Organizational Partners. You must address this question to the GSM
Association.

Where would | find a document (e.g. UMTS 30.03 version 3.1.0) which does not
appear on the 3GPP Status List?
Look at http://www.3gpp.org/DynaReport/3003U.htm. It is a document stemming from the initial TC-SMG studies on UMTS, not

a product of 3GPP. It was, in fact, published as an ETSI deliverable, TR 101 112, and this may be downloaded via
http://www.etsi.org/standards-search.

Where are all the Change Requests (CRs) located?
The CR database can be downloaded under: http://www.3gpp.org/ftp/Information/Databases/Change_Request/

Or you select the specification under:
http://www.3gpp.org/specifications/79-specification-numbering

The information is classed by series so it is very easy to locate the particular specification which interests you. After selecting a
series and a specification you will find a line "Change Requests for this spec: click here." which provides a web list of the CRs
for this specification.

If, for example, you are looking for CRs on GSM 08.18 then you would use this link:
http://www.3gpp.org/ftp/Specs/html-info/0818-CRs.htm
http://www.3gpp.org/DynaReport/0818http://www.3gpp.org/ftp/Specs/html-info/0818-CRs.htm
-CRs.htm
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Where are all the current ETSI SMG specs located?

All the ETSI SMG specs are located here archives for the GSM documentation. An ETSI On-Line account is needed to access
these documents. You can apply for an ETSI online account.

In general, the cross-referencing between GSM and ETSI deliverables, and between 3GPP and ETSI deliverables may be
found at http://webapp.etsi.org/key/queryform.asp

Which group works on Physical Layer aspects of UMTS/LTE?

The radio aspects are standardised in TSG-RAN. The technical work is done in the 5 Working Groups of RAN (WG1 radio layer
1, WG2 radio layer 2/3, WG3 interfaces, WG4 RF measurements, WG5 Mobile Terminal Conformance Testing).

So Physical Layer aspects are addressed by TSG RAN WG1. Their UMTS specifications are numbered 25.2xx and their LTE
specifications are numbered 36.2xx.

The temporary documents (meeting documents etc.) of WG1 are stored on ftp:/ftp.3gpp.org/TSG_RAN/WG1_RL1.

Where can | find the list of Abstract syntax notation (ASN.1) object identifiers?

The expandable list of object identifiers is available here >>>. To see the formal definition of the object identifiers, see the
document cited on the right. The tree is not necessarily complete; further extensions may be included in the referenced
document. For more information look here >>>.

Where can | find the 3GPP Confidentiality and Integrity algorithms?

The 3GPP Confidentiality and Integrity algorithms F8 & F9 (KASUMI) have been developed through the collaborative efforts of
the 3GPP Organizational Partners. For more information and in order to download the algorithms look here >>>.

What is a Release - how does specification version numbering work?

To meet new market requirements, 3GPP specifications are continually being enhanced with new features. In order to provide
developers with a stable platform for implementation while at the same time allowing the addition of new features, the 3GPP
uses a system of parallel "releases". For more information look here >>>.

Where can | find information on the current status of 3GPP specifications?

New versions of many 3GPP specifications are made available shortly after the 3GPP TSG plenary meetings which take place
four times a year (March, June, September and December). In order to identify what the current version is or and how to find
information about older versions of specifications look here >>>.

What is the system for numbering specifications?

All 3G and GSM specifications have a 3GPP specification number consisting of 4 or 5 digits. (e.g., 09.02 or 29.002). For a more
complete description and examples look here >>>.

Who are the TSG/WG Officials and Support team and where can I find their
contact details?

Each TSG/WG has a Chairman, up to two Vice-Chairmen (three Vice-Chairmen) in the case of TSGs and a secretary who is a
member of the support team. From the 3GPP structural organization page, click on the TSG or WG of interest to reach its home
page. From there, click on the "officials" entry in the table.

Where can | find the Terms of Reference for my TSG/WG?

The current Terms of Reference for each TSG/WG appear on the web pages of each TSG/WG.

May | become an Official?

The TSG Chairman and Vice Chairmen are elected by the Technical Specification Group from amongst the Individual Member
representatives. Each TSG can elect a maximum of two Vice Chairmen. Once elected, these candidates are proposed to the
PCG for appointment.

The Working Group Chairman and Vice Chairmen are elected by the Working Group from amongst the Individual Member
representatives. Each Working Group can elect a maximum of two Vice Chairmen.

A candidate for TSG or Working Group election shall provide a letter of support from his Organization and nominations may be
made up to the point when an election takes place.

The TSG Chairman and Vice-Chairmen shall be appointed by the PCG on the proposal of the TSG.

The Chairman and the Vice-Chairmen shall be appointed for a two year term of office. The Chairman and Vice-Chairmen may
be appointed for one further consecutive term. If, at the end of a Chairman or Vice Chairmans second term, no other candidates
are available, the Chairman or Vice Chairmen may be appointed for a further term.

Chairman and Vice Chairmen should not be from the same region, Organizational Partner, or from the same group of
companies, unless no other candidate is available.

Successive Chairmen should not be from the same Organizational Partner, the same region or from the same group of
companies, unless no other candidate is available

How do | register for a meeting?

To register to any 3GPP TSG/WG meeting, please go to the Meetings tab on the 3GPP Ultimate portal (3GU) at
https://portal.3gpp.org/, log in with your EOL credentials, and click "Not registered" in the Registration column of the meeting in
question. When registration is complete, you will receive a confirmation email. Keep this email, it contains important information,
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without which you will not be able to confirm your presence!

Once you are at the meeting you have to "Check-in" to confirm your presence at the meeting itself. To check in, open the
registration confirmation email and click on the check-in URL. This will take you to a page on the local meeting server (not the
Internet). After you have checked in, your token will be sent to the main 3GPP server, and the web-based participants list will
now show "yes" in the Participated column. Obviously you must be physically present at the meeting venue to be able to reach
the local server.

Who can submit a change proposal on any 3GPP specifications to 3GPP?

Any bona fide representative of any 3GPP Individual Member (see list via the first sentence at http://www.3gpp.org/membership)
can present a technical contribution - for example, a Change Request - to any 3GPP TSG or WG meeting.

If a change proposal is submitted how long does it take for it to get approved?

The usual procedure is that the responsible Working Group will examine a CR and agree it (or revise it until such time as it be
agreeable - or not!). Having been agreed at WG level, it is packaged with related CRs and sent to the TSG plenary, where it will
be discussed if necessary and then - if appropriate - formally approved. Within a matter a few weeks at most, a new version of
the Specification is produced, which includes the contents of the TSG-approved CR.

TSGs meet every three months, and WGs meet at least once between each TSG meeting (sometimes two or occasionally even
more times). Thus from inception of a CR to its approval is normally a matter of a few weeks, depending on the point in the
meeting schedule of the WG and TSG concerned.

How to get a user name and password for "Reserve a Document Number"?

You need to request an EOL account via: http://webapp.etsi.org/createaccount/form.asp (username and password will then be
sent to you by separate email).

How do | obtain a document number for my contribution?

Delegates wishing to make contributions must first obtain a document number either from the secretary or automatically via an
on-line application "Automatic Document Numbering (ADN)" which is used by some groups.

You need a user name and password to "Reserve a Document Number" (see above).

Where can | download documents for an upcoming meeting?

Each TSG/WG has a specific area allocated on the 3GPP ftp server. For example TSG SA look here
ftp://ftp.3gpp.org/tsg_sa/TSG_SA/. It is advisable for delegates attending a meeting to download the documents available prior
to the meeting from the ftp server and onto their personal computers.

Where can | find a temporary document template?

The document template is made available by each TSG/WG in the meeting respective folder on the ftp server (see above).

What is my role when my TSG/WGs has to approve a deliverable?

Approval of Technical Specifications and Technical reports by a TSG shall normally be by consensus. Where consensus cannot
be achieved in the TSG a vote may be taken.

When Technical Specifications and Technical Reports become sufficiently stable, they shall be put under change control of the
relevant TSG. The further elaboration of these Technical Specifications and Technical Reports shall be achieved by Change
Requests (CRs) to be approved by the TSG.

What are the different types of deliverables?

3GPP shall prepare, approve and maintain documents known as Technical Specifications and Technical Reports. Such
documents shall be drawn up by the TSGs and shall, following approval at that level, be submitted to the participating
Organizational Partners to be submitted to their respective standardization processes.

Can | write an 3GPP Document myself?

Why not?! If you wish to propose a deliverable then bring it to the attention of your chairman and the other members of the
TSG/WG in order to discuss the subject.

Each proposed new Work Item shall be supported by at least four Individual Members, and their names shall be recorded in the
Work Item definition prepared for the TSG approval. One or more persons shall be named as Rapporteur for the proposed Work
Item, and the Rapporteur shall act as the prime contact point on technical matters and for information on progress throughout
the drafting phases. The supporting Individual Members are expected to contribute to and progress the new work item
throughout the drafting phases.

In addition to the above, TSGs shall approve new Work Items, giving all essential parameters. The proposal shall be entered
into the 3GPP work programme, clearly marked as a new entry, for which a unique reference identity shall be allocated.

Do | and my company have to support my TSG/WGs Work Items?
Neither you or your company is obliged to support the work items of your TSG/WG, however it is normal that if you and your

company are supporting members of a Work Item that you be in agreement with their work and will normally support the
production of the related deliverable.
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Do I need a password and user name to access the 3GPP Web site ?

No password is needed to access any information on the 3GPP Web site, all information is openly published.

Can you give me information about which companies manufacture particular
types of equipment. Or about what services are available on particular
networks?

No. The 3GPP Support Team must remain neutral and must not show bias to any of its Individual Members. Such information
may be available from the Global Mobile Suppliers Association (www.gsacom.com) where you will find a statistics area which
could be of help.

How can | determine when a meeting contribution document (TDoc) became

publicly available?

TDoc numbers start to be allocated some weeks before a 3GPP meeting, and the authors then create them and they or the
group’s secretary uploads them to the public file server as soon as possible. Some may have been distributed to the group’s
members in draft form for review, using the email exploder, in advance of the final one becoming available, and for some
groups, it is normal to distribute even the final TDoc via the exploder, where the secretary picks it up and copies it to the public
server. Typically, at the start of a meeting, around 50% of the TDocs are available.

This distribution on the group’s email exploder is important, because once that happens, the document is effectively in the public
domain, since membership of the exploder is open to all and is unpoliced.

During the meeting, further TDocs are created, mostly revisions of ones available before the meeting, but probably some brand
new ones too — for example, outgoing liaison statements. These are uploaded to the meeting server, but (until recently) may or
may not be uploaded to the public server during the meeting. (Since 2014, for most meetings, meeting server contents have
been mirrored to a folder on the public server, but these copies are deleted shortly after the end of the meeting.)

Soon after the end of the meeting — same day, or at worst within a few days — the TDocs created during the meeting are
uploaded by the secretary to the public server. Occasionally, some matters from the meeting cannot be resolved until maybe
one week later, and these might result in some very late TDocs which are produced well after the end of the meeting, and thus
uploaded onto the public server correspondingly late.

When the secretary copies from the meeting server (or from his own PC) to the public server, he may opt to only copy the
missing files (i.e. the new ones), which is the best approach; or he may decide to overwrite everything and thus do a complete
refresh of the files on the public server, which will now get an upload date/time-stamp of the new upload. This latter approach is
now deprecated but has sometimes happened; you can detect this most easily when a meeting shows the same date/time-
stamp for all TDoc files.

In cases such as this, one has to descend to greater subterfuge to narrow down the likely “public availability” moment. The zip
file for a TDoc typically contains a Word file which has a particular date/time-stamp, which puts an absolute limit on the earliest
moment that the TDoc could have become available in that form.

Searching the group’s email exploder archive (http:/list.etsi.org/scripts/wa.exe?INDEX) on or about the suspected production
date gleaned from the file date/time-stamp may well reveal the message in which the TDoc was first distributed, or perhaps the
message by which the group’s secretary announced that it was available on the server. Note however that this technique does
not reveal any earlier versions of the TDoc which might have been circulated, either as draft versions of the identified TDoc or
as other Tdocs which were ultimately revised into the actual TDoc of interest. In order to identify this latter case, it is necessary
to refer to the official secretary’s report of the meeting, where the train of revisions will be evident.

Is it possible to determine the date and time of publication of a particular
version of a 3GPP Spec?

During the drafting phase (versions lower than 3.0.0), 3GPP TSs and TRs ("Specs") are under the control of their authors
("rapporteurs") and are handled like normal meeting contributions (see above). Revised versions incorporating text agreed by
the responsible working group are often made available by the rapporteur via the group's email exploder shortly after the end of
the meeting at which such text was discussed. Again, consultation of the exploder archives can reveal this. Alternatively, a
revised draft may be sent directly to the 3GPP Support Team, and it will be uploaded to the public file server (specs archive
directory) shortly afterwards. Again, the time stamp of the Zip file can be relied upon to indicate when the upload occurred.

After formal approval by the TSG (versions 3.0.0 or greater), Specs are edited only by the Support Team. The first approved
version is based upon the draft version formally approved by the TSG, and thereafter versions are generated whenever Change
Requests are approved by the TSG. These versions are made available shortly after the TSG meeting at which such approval
occurred. The date (year and month) shown at the top of the Spec's cover page indicates either the date of (the last day of) the
meeting, or the month in which the new version was prepared. However a more precise indication of the date of availability can
be obtained from the Spec's web page (via the table at http://www.3gpp.org/specifications/) where a precise date is shown in the
"available" column.

More information on the procedures relating to Spec handing can be found in 3GPP TR 21.900.

Note that, in accordance with the statement at the foot of the cover page of all 3GPP Specs, 3GPP does not "publish" its Specs
per se. Formal publication is the responsibility of the individual Standards Development Organizations which comprise the
Organizational Partners of 3GPP. For further information, see http://www.3gpp.org/specifications/63-official-publications.
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What formalities do | have to go through to get type approval for terminal
equipment in Europe? Is there a single point of contact? What standards does
my equipment need to conform to in order that | can place it on the market?

The legal requirements for the marketing of electrical products in Europe are governed by various EU Directives, depending on
the nature of the equipment. Conformity with any of these Directives can be demonstrated by the use of Harmonized Standards,
whose title has been cited in the Official Journal of the European Union. The lists of relevant standards can be found on the
Commission web site which can be accessed via http://www.newapproach.org/Directives/DirectiveList.asp.

General electrical equipment is covered by the EMC Directive & Low Voltage Directives, see
http://ec.europa.eu/enterprise/sectors/electrical/documents/index_en.htm.

The harmonized standards are listed at http://ec.europa.eu/enterprise/policies/european-standards/harmonised-
standards/index_en.htm

More general information on procedures to declare conformity and how equipment should be marked are contained on the web
sites related to the two Directives.

Radio Equipment and Telecommunications Terminal Equipment is covered by the Radio and Telecommunications Terminal
Equipment Directive, see http://ec.europa.eu/enterprise/policies/european-standards/harmonised-standards/rtte/index_en.htm,
which also includes a link to the one-stop procedure for "placing on the market"
(http://ec.europa.eu/enterprise/sectors/rtte/documents/guidance/one-stop-procedure_en.htm).

Further information on EU harmonized standards relevant to telecommunications can be found on the ETSI site at
http://www.etsi.org/standards/looking-for-an-etsi-standard/list-of-harmonized-standards, and the published standards
themselves can be downloaded via http://pda.etsi.org/pda/queryform.asp.

Where can | find a list of technical terms and abbreviations used in 3GPP
documents?

Individual terms are defined in each 3GPP Technical Specification and Technical Report. A compendium of terms and
abbreviations can be found in 3GPP TR 21.905. ETSI| maintains a list of all terms and abbreviations defined in its publications in
"TEDDI".

What is the difference between a SIM and a USIM? What is a UICC?

The Universal Integrated Circuit Card (UICC) is the removable card bearing a silicon chip which holds 3GPP system subscriber
information. The UICC is a general purpose card having both non-volatile memory and a general-purpose processor. Thus while
it is used, in a 3GPP terminal, to hold (U)SIM information / applications, it is can also be used for other purposes, possibly
unrelated to telecommunications. A common use of UICCs is in the well-known credit card format, and there is no reason why a
single card could not hold (U)SIM functionality in addition to electronic purse / credit card functionality, or indeed any other
application / data.

The Subscriber Identity Module (SIM) is the collection of functions which personalize a 3GPP terminal. The SIM contains static
information about the services subscribed to, the phone number, the identity of the home network, a list of preferred roaming
networks, and so on. The SIM also contains storage capacity for the subscriber’s contacts’ phone numbers. The term "SIM" is
often misused for "UICC". The SIM concept was created during the early development of the GSM standards, and second-
generation (based on GERAN) terminals up to and including Release 4 use SIM functionality.

For third generation systems (based on UTRAN), more complex functionality was called for, and the SIM evolved into the USIM
or Universal Subscriber Identity Module. Release 99 3rd generations onwards use USIMs rather than SIMs. From Release 5
onwards, both second and third generation terminals use USIMs (though to maintain backwards compatibility with older
networks and terminals, later Release 2nd generation USIMs are likely to implement Rel-4 SIM functionality in addition to Rel-5
or later USIM functionality).

For further information on the 3GPP Release system, see the Release page.

| have transferred a video file from my phone to my PC. Where can | find a
player for 3gp files?

The 3gp file format is defined in 3GPP TS 26.244 and in 3GPP TS 26.412. However, 3GPP has not defined a specific decoder.

Your phone manufacturer may have supplied a player (check the CD-ROM which came with your phone) or look on its web site.
Alternatively, search the Internet: a number of commercial players exist, and trial versions of some may be downloaded without
charge.

Where can | find the specification of the SIM Lock feature?

In clause 8 of 3GPP TS 22.022.

What is the meaning of the text at the foot of the TS/TR cover page?

The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the
purposes of 3GPP..

The present document has not been subject to any approval process by the 3GPPOrganizational Partners and shall not be implemented.
This Specification is provided for future development work within 3GPPonly. The Organizational Partners accept no liability for any use of this
Specification.
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Specifications and Reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organizational Partners' Publications

Offices.

3GPP FAQs

3GPP is not a legally incorporated body, and its technical work is conducted under the auspices of its Organizational Partners,
each of which transposes relevant 3GPP specifications as its own publications. Thus the "raw" 3GPP TSs and TRs have no
legal status per se. Under an agreement with the ITU at the time 3GPP was created, the ITU would not publish the output of

3GPP but would make reference to the publications of the participating Organizational Partners from its Recommendations; this

state of affairs accounts for the text found on the cover of each 3GPP TS and TR. More information can be found here.

Revision histoory:

2016-11-16: Correction of minor typo. (JMM)
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3GPP specifications are published - free of charge - up to four times a year following the quarterly Technical Specification Group
(TSG) plenary meetings. At each TSG round, specs can be

Newly brought under change control (i.e. at least 80% complete)

Unchanged from their previous versions

Revised as a result of incorporating approved Change Requests (either in existing Releases or in the latest Release)

At Release-freeze time, upgraded to that Release with no technical change

The 3GPP Mobile Competence Centre (MCC) aims to make all Specs available following a TSG round as soon as possible. The
target dates are shown in the table below. Where very many CRs have to be implemented, or very many specifications are to be
produced, a further week beyond the above deadlines may be required. These dates are agreed by the TSG Chairmen. Over
the Christmas and New Year period, when the winter TSG round finishes shortly before the holiday period, an extra week or so
is normally added to the final deadlines.

Quick link to the specifications file server area
The link above takes you straight to the specifications, but you need to know what you are looking for.

To find a particular specification by series, look at the Numbering page.

3GPP specifications

The term "3GPP specification" covers all GSM (including GPRS and EDGE), W-CDMA (including HSPA) and LTE (including
LTE-Advanced and LTE-Advanced Pro) specifications, and the emerging 5G specifications.

Revised versions of many of these specifications are produced up to four times a year following the quarterly TSG plenary
meetings.

The table below leads to information about:

Specifications arising from each plenary TSG meeting, including the latest versions of each specification that was not changed at that
meeting. i.e. each directory holds a complete set of specifications.

The month of the meeting and the meeting number

The Status List (ZIPped RTF or Word format) summarizing the current version number for every release of every 3GPP specification
following each TSG plenary meeting.

Details of each specification (working group, rapporteur, the Project Manager in MCC (Mobile Competence Centre), the meeting at
which it was, or is expected to be, "frozen" (i.e. the point after which only corrections are allowed) - all are in the Status lists.

Full details of the Specifications, their history and current status can be found in the 3GPP Specifications Status database.

year- remark latest specs TSG TSG TSG | TSG TSG TSG
month status directory CN# | RAN* T# SA# | GERAN CT#
click here to see list of specs # #

awaiting upload

2017- Target for availablilty of all StatusList | 2017-03 75 75 75
03 new/revised specs:

TSG CT, SA=2017-03-24

TSGRAN = 2017-03-31

2016- StatusList | 2016-12 74 74 74
12
2016- StatusList = 2016-09 73 73 73
09
2016- StatusList | 2016-06 72 72 70 72
06
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Confidential Algorithms

3GPP confidentiality and integrity algorithms The 3GPP Confidentiality and Integrity algorithms F8 & F9 (KASUMI) have been
developed through the collaborative efforts of the 3GPP Organizational Partners. They may be used only for the development
and operation of 3G Mobile Communications and services. Every Beneficiary must sign a Restricted Usage Undertaking with a
Custodian and (...)
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ASN.1

ASN.1 Object Identifiers Abstract syntax notation (ASN.1) object identifiers maintained by ETSI. ETSI is a recognized
organization under the ITU-T (formerly CCITT) arc. The formal rules governing assignment of object identifier values are given
in ETSI EG 200 351. Since the 3GPP technical specifications are based on GSM specifications, which use object identifiers
under the ETSI node, it (...)

more »

Drafting Rules

The Specification drafting rulesTR 21.801 are the rules for the structure and drafting of documents intended to become a 3GPP
Technical Specification or Technical Report. These rules are intended to ensure that such documents are drafted in as uniform a
manner as is practicable, irrespective of the technical content. 21.801 is based on the ISO/IEC Directives, Part 3, but is a self-

contained (...)
more »
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