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Declaration of Friedhelm Rodermund

I, Friedhelm Rodermund, do hereby declare as follows:

L. INTRODUCTION AND ENGAGEMENT

1. I have been retained in this matter by the Petitioner to provide testimony
regarding the standard business practices of 3rd Generation Partnership Project
(“3GPP”) for record keeping and publishing technical specifications, change request
proposals, reports, and other documents developed during the course of standards
activities carried out by 3GPP and the European Telecommunications Standards
Institute (“ETSI”).

2. I have been asked to provide my opinions regarding the authenticity
and dates of public accessibility of the following 3GPP document:

e TDoc R1-103696, which represents a 3GPP document with the title
“CSI-RS Patterns for LTE-Advanced” (hereinafter “R1-103696) (Ex.
1008)

e TDoc R1-102628, which represents a 3GPP document with the title
“Considerations on CSI-RS Design” (hereinafter “R1-102628”) (Ex.
1012)

e TDoc R1-104027, which represents a 3GPP document with the title “E-
mail discussion on PDSCH muting for CSI RS design” (hereinafter

“R1-104027”) (Ex. 1011)
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e TDoc R1-103486, which represents a 3GPP document with the title
“On aperiodic SRS Transmission in LTE-A” (hereinafter “RI1-
103486”) (Ex. 1010)

e TDoc R1-103657, which represents a 3GPP document with the title
“Discussion on the overhead of muting” (hereinafter “R1-103657 (Ex.
1018)

3. As an ETSI Project Manager and Secretary, from June 1998 to
December 2004, 1 have personal knowledge of 3GPP’s standard business and
records keeping practices. I continued following 3GPP’s work ever since. Thus,
based on my experience, personal knowledge, and review of 3GPP’s business
records, I am able to testify regarding the authenticity of certain documents
published by 3GPP and the timing of their publication.

4. I am also knowledgeable about document management practices and
the usage of email reflectors in 3GPP TSG RAN WGI. This is due to the fact that
all 3GPP working groups used the same document repository on ftp.3gpp.org and
all working groups use the same email exploder tool. Thus, I’'m able to testify
regarding the availability and authenticity of any 3GPP documents.

5. I am being compensated for my time spent on this matter at my usual

rate of €450 per hour. My fee is not contingent on the outcome of this or any matter,
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or on the content of any of the testimony I give in this declaration. I have no financial
interest in the Petitioner.

6. I have been informed that Pantech Corporation (‘“Pantech” or “Patent
Owner”) is the current assignee of U.S. Patent No. 9,369,251 (“the ’251 Patent”)
(Ex. 1001). I have no financial interest in the Patent Owner or the *251 patent.

7. In forming my opinions, I have considered the cited exhibits, including
the exhibits identified in Appendix B, and my academic and professional training
and experience in the field of wireless communications and standards development
as described herein.

II. BACKGROUNDAND QUALIFICATIONS

8. I have more than 25 years of experience working with standards
development organizations including 3GPP, ETSI, and the Open Mobile Alliance
(“OMA”). I have particular experience with the development of standards related to
cellular telecommunications, including the standards for the Universal Mobile
Telecommunications System (“UMTS”), Long Term Evolution (“LTE”), and 5G,
which are all standards developed by the 3GPP.

9. I attended the University of Technology Aachen in Aachen, Germany,
where [ performed graduate studies in Electrical Engineering with a focus on
telecommunications technologies (“Dipl.-Ing. TH” degree). I also attended the

University of Technology Trondheim in Trondheim, Norway, and completed my
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Diploma thesis, “Design of a dual processor computer for digital signal processing
in power electronics,” in 1993.

10. From December 1993 to June 1998, 1 worked at Mannesmann
Mobilfunk as a System Engineer and Project Manager in Quality Assurance and
Technical Standards. One of my responsibilities was to ensure by managing and
performing related test activities that cellular network equipment was compatible
with the Global System for Mobile Communications (“GSM™) standard developed
by ETSI. During that time, I also started working as a standards delegate. I attended
my first ETSI meeting in 1996 (although I was already following ETSI
developments from 1992 during my studies).

11.  From June 1998 to December 2004, I worked at ETSI as a project
manager for various ETSI Special Mobile Group (“SMG”) and 3GPP working
groups. First, | served as a secretary of SMG4 “Data Services” and SMGS8 “Base
Stations Testing.” Then, as a project manager with the ETSI Mobile Competence
Center (“MCC”), I supported establishing 3GPP as the new international standards
development organization for cellular telecommunications. One of my roles was
acting as Secretary for 3GPP’s Technical Specifications Group Terminals, Working
Group (“T2”), the group which played a leading role in the creation of standards for

Multimedia such as the Multimedia Messaging Service (“MMS”).
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12.  Later, I was a secretary of the highest-level Technical Specifications
Group Terminals which was besides other things responsible for the development of
test specifications including tests for the radio interface.

13. Tedited all technical specifications produced by my working groups and
presented results to the parent body for approval. I attended all meetings (apart from
some sub-working group meetings) and was also responsible for compiling meeting
reports, for handling all the meeting documents, and managing the work plan. It was
also my role to guide the groups and to advise the chairmen regarding 3GPP working
methods and procedures including document handling, and to make sure delegates
were aware of their company’s obligations under the 3GPP Intellectual Property
Rights policy.

14.  As part of my responsibilities at ETSI, I acted as a 3GPP custodian of
records by personally managing 3GPP’s public File Transfer Protocol (FTP) folders,
which I used to make publicly accessible various 3GPP documents, including
versions of 3GPP specifications, technical reports, liaison statements, change
requests, contributions, agendas, meeting reports, and other 3GPP documents from
my working groups. I am also knowledgeable about document management
practices used in other working groups and within 3GPP in general with regard to

making documents publicly accessible through the same public FTP server of 3GPP.
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15.  Since I left ETSI as a staff member in 2005, I have been continuously
involved in standardization activities, including with OMA, ETSI, and 3GPP. Since
2017, T also have been attending the ETSI Intellectual Property Rights (“IPR”)
Special Committee, which is responsible for the maintenance of the ETSI IPR
Policy.

16. After I left ETSI, I worked from January 2005 to October 2014 at
Vodafone, first as a Project Manager for Mobile Broadcast Standards, and then as
Vice Chairman of the Device Management working group of the Open Mobile
Alliance, and then as a Senior Standards Strategist, all with responsibilities as
described on my curriculum vitae. At Vodafone, I was deeply involved in standards
work with ETSI and 3GPP and other standards setting organizations, including as a
delegate to 3GPP SA1 “Services.” As part of my responsibilities, I attended selected
3GPP meetings, submitted documents to 3GPP, used 3GPP resources (including
3GPP’s FTP server) extensively, and remained knowledgeable about 3GPP policies
and procedures with regard to document management and public accessibility. [ was
also involved in the creation of patents, defense activities related to patent litigations,
and patent evaluation, mostly in the context of standards development.

17.  Since leaving Vodafone in 2014, I have performed consulting work
regarding Internet of Things (IoT) and Machine to Machine (M2M) technology and

standards, first at Friedhelm Rodermund Consulting and then as the Founder and
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Director of IOTECC GmbH. In connection with my work, I regularly deal with
standards such as OMA’s Lightweight M2M (LwM2M) and 3GPP’s LTE,
Narrowband IoT (NB-IoT) and 5G standards. And I have extensively used 3GPP
resources and have remained knowledgeable about 3GPP policies and procedures
with regard to document management and public accessibility.

18.  Talso provide consulting services related to patents, in particular around
3GPP Standard Essential Patents (“SEPs”), and I have worked as an expert witness
on a number of occasions. I continue to closely follow the maintenance of the ETSI
IPR Policy as a delegate to the ETSI IPR Special Committee. Furthermore, I am
conducting a seminar on SEPs and the Internet of Things at the Technical University
of Ilmenau, Germany.

19. At the time of writing this declaration, I am following — including
attending selected meetings — the following standards committees: ETSI oneM2M,
ETSI IPR Special Committee, OMA, and 3GPP.

20. A copy of my curriculum vitae, which includes a detailed description
of my experience and education, is attached as Appendix A. A list of litigation
matters on which I have worked over the last five years is also included in my

curriculum vitae.

. SUMMARY OF MY OPINIONS

21. Itis my opinion that Ex. 1008 is an authentic copy of 3GPP TDoc R1-
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103696 that was uploaded and made available via the 3GPP FTP server to 3GPP
delegates and the general public by June 22, 2010, at the latest.

22. It is my opinion that Ex. 1012 is an authentic copy of 3GPP TDoc R1-
102628 that was uploaded and made available via the 3GPP FTP server to 3GPP
delegates and the general public by May 5, 2010, at the latest.

23. Itis my opinion that Ex. 1011 is an authentic copy of 3GPP TDoc R1-
104027 that was uploaded and made available via the 3GPP FTP server to 3GPP
delegates and the general public by July 5, 2010, at the latest.

24.  Itis my opinion that Ex. 1010 is an authentic copy of 3GPP TDoc R1-
103486 that was uploaded and made available via the 3GPP FTP server to 3GPP
delegates and the general public by June 22, 2010, at the latest.

25. Itis my opinion that Ex. 1018 is an authentic copy of 3GPP TDoc R1-
103657 that was uploaded and made available via the 3GPP FTP server to 3GPP
delegates and the general public by June 22, 2010, at the latest.

Iv. PUBLICATION OF 3GPP_ SPECIFICATIONS AND RELATED
DOCUMENTS

A. General Practices

26. Unless otherwise noted, the foregoing and following is an accurate
description of 3GPP general practices from 1998 to the present, including in 2010,

regardless of whether I use the present or past tense to describe those practices.
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27. 3GPP was established in 1998 by a group of telecommunications
standard development organizations from Japan, Korea, China, Europe, and the
United States to jointly develop worldwide standards for mobile
telecommunications. Today, 3GPP consists of seven partners: Association of Radio
Industries and Businesses, Japan (“ARIB”), Alliance for Telecommunications
Industry Solutions, USA (“ATIS”), China Communications Standards Association
(“CCSA”), European Telecommunications Standards Institute (“ETSI”),
Telecommunications Standards Development Society, India (“TSDSI”),
Telecommunications  Technology  Association, Korea (“TTA”), and
Telecommunication Technology Committee, Japan (“TTC”). In addition to being
one of the founding partners, ETSI hosts the Mobile Competence Centre (“MCC”),
which provides administrative and technical support for the day-to-day work of
3GPP. Furthermore, ETSI manages 3GPP’s IT services, such as the 3GPP website,
FTP server, and email exploders.

28. 3GPP is the world’s leading organization for developing and
maintaining cellular telecommunications standards, which it has done since its
foundation in 1998. As noted above and in my curriculum vitae, I began working for
3GPP, as part of my work at ETSI, the European-based organizational partner of

3GPP.
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29. Inthe ordinary course of its regularly conducted business activities, and
pursuant to its standard business practices, 3GPP publishes technical specifications,
proposals, reports, and other documents related to the development of cellular
telecommunications standards. Such documents are published for the purposes of
discussion and establishment of industry standards for cellular telecommunications.
This has been 3GPP’s ordinary course of business since when I began working at
ETSI in 1998.

30. In the ordinary course of 3GPP’s regularly conducted business
activities, and pursuant to its standard business practices, all draft technical
specifications, proposals, reports, and other temporary documents to be discussed or
considered in relation to 3GPP’s telecommunications standards activities were, and
continue to be, assigned a temporary document number and made publicly available,
including on the FTP server associated with the 3GPP website, currently residing at
ftp.3gpp.org. Such documents are referred to as “TDocs.” Final versions of the
technical specifications also were, and continue to be, publicly accessible from that
same FTP server.

31. The names and the structure of 3GPP working groups, as of today, can

be found at https://www.3gpp.org/3gpp-groups (reproduced below):
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Interworking with External Networks
& Policy and Charging Control

CT WG1 RAN WGI1 SA WGI1
User Equipment to Core Network Radio Layer 1 (Physical layer) Services
protocols

CT WG3 RAN WG2 SA WG2

Radio layer 2 and Radio layer
3 Radio Resource Control

System Architecture and Services

CT WG4
Core Network Protocols

RAN WG3
UTRAN/E-UTRAN/NG-RAN
architecture and related network
interfaces

SA WG3
Security and Privacy

CT WG6
Smart Card Application Aspects

RAN WG4
Radio Performance and Protocol
Aspects

SA WG4
Multimedia Codecs, Systems and
Services

RAN WG5S
Mobile terminal conformance

testing

SA WG5S
Management, Orchestration and
Charging

RAN AH1
ITU-R Ad Hoc

SA WG6
Application Enablement and Critical
Communication Applications

32.  Each Technical Specification Group (TSG) or Working Group adopts

a structured numbering system for the documents associated with their meetings,

and those systems typically follow a consistent numbering system, as shown in the

following example: xminnzzzz. The numbering system normally comprises five

logical elements: (1) x: a single letter corresponding to the TSG; wherein in 2010 x

was one of G (GSM EDGE Radio Access Network), R (Radio Access Network), C
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(Core Network and Terminals), or S (Service and System Aspects); (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 “-”;
(4) nn: the calendar year of the meeting to which the document was submitted; and
(5) zzzz: a running number (some working groups use 5 digits).

33. In the ordinary course of 3GPP’s regularly conducted business
activities, and pursuant to its standard business practices, from December 1998
onwards, 3GPP published all its TDocs and all final versions of its technical
specifications on its FTP server, which has always been easily and publicly
accessible from its website and currently resides at ftp.3gpp.org.

34.  Asearly as December 1998, including in 2010, 3GPP’s FTP server was
freely accessible to the general public with no login, password, or membership
requirement.

35. By 1999, at least 100 companies were members of 3GPP (719
companies by December 2020), ranging from Bosch to Ericsson to Nokia to
Samsung and generally including those interested in the discussion, creation, and
adoption of cellular telecommunications standards, including UMTS. Each of these
companies typically delegated multiple individuals to regularly participate in 3GPP
meetings. Further, pursuant to 3GPP’s standard business practices, 3GPP working

groups sent emails notifying these individuals as soon as new or additional
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documents had been uploaded to 3GPP’s FTP server. Thus, not only did the general
public have access to the documents on the FTP server, but some of the most
interested members of the public—those working to develop standards for cellular
telecommunication or working to implement the standards—were personally
informed of their availability by email.

36. Based on my experience with 3GPP and the telecommunications
industry, [ would expect any person implementing a cellular network or device, e.g.,
an LTE or 5G network, to consult the corresponding specifications on the 3GPP FTP
server, as well as other related documents. The whole purpose of 3GPP creating and
making these specifications available was so that engineers and other individuals
would have ready access to them when developing and implementing cellular
networks and devices.

37. Since its creation in December 1998, 3GPP’s FTP server has been well-
known to persons in the cellular telecommunications industry as a source of public
information regarding industry standards and technological advances.

38.  3GPP specifications bear a specification number consisting of four or
five digits, e.g., 09.02 or 29.002. The first two digits define the specification series
which are defined to group the different aspects of the 3GPP system into, e.g.,
requirements, service aspects, radio aspects codecs, security aspects, and test

specifications. The series digits are followed by two additional digits for the 01 to
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13 series or three further digits for the 21 to 55 series. The subjects of the individual
specification series are explained on 3GPP’s website at
https://www.3gpp.org/specifications-technologies/specifications-by-series, and

reproduced below.
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3G and beyond / GSM only GSM only
Subject of specification series GSM (R99 and (Rel-4 and (before

later) later) Rel-4)
Requirements 21 series 4\ series Ol series
Service aspects ['stage 1) 22 series 42 series 02 series
Technical realization (‘stage 2| 23 series 43 series 03 series

Signalling protocols ['stage 3") - user

i 24 series 44 series 04 series
equipment to network
Radio aspects 25 series 45 series 05 series
CODECs 26 series 46 series 06 series
47 series
Data 27 series (none O7 series
exists)
Signalling protocols ['stage 3") -|RSS-CN) and
OAMA&P and Charging (overflow from 32.- 28 series 48 senes 08 series
range)
Signalli otocols ('stage 3') - intra-fixed-
9 by [eaaaci 29 series 49 series 09 series
network
Programme management 30 series 50 series 10 series
Subscriber Identity Module (SIM [/ USIM], IC ! 2 ;
3l senes S1series 1 series
Cards Test specs.
OAMA&P and Charging 32 series 52 series 12 series
Access requirements and test specifications 13 series (V) 13 series (V)
Security aspects 33 series (2 [2)
UE and |U)SIM test specifications 34 series (2) 11 series
Security algorithms i3) 35 series 55 series [4)
LTE |Evolved UTRA), LTE-Advanced, LTE- )
’ 36 series
Advanced Pro radio technology
Multiple radio access technology aspects 37 series
Radio technology beyond LTE 38 series
15 ONEPLUS EXHIBIT 1009
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39. Following a link for a series (e.g., “23 series” link) leads to a 3GPP web
page providing access to all specifications in a series, as shown by the screenshot

below:

x;? Qrtal
e e
T T T

LR R R R R RN RN R RN S R R S R R RN R
©
&

40.  As another example of a series, the LTE radio standard is covered in
the “36 series” and is further subdivided into separate sections or specifications. The
LTE radio specification series starts at TS 36.101 and ends at TR 36.978. Excluding
withdrawn specifications, the LTE standard consists of more than 250 specifications.

41. As another example of a series, the 5G New Radio (NR) standard is

covered in the “38 series” and is further subdivided into separate sections or
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specifications. Selecting the “38 series” link on the website shown in paragraph 33
leads to the 3GPP portal (portal.3gpp.org) page for all of the 38 series technical
specifications.! These 5G NR specifications start at TS 38.101 and end at TR 38.922.
Excluding withdrawn specifications, the 5G NR standard consists of more than 140
specifications.

42. Each LTE or 5G specification can span from a few pages to hundreds
of pages. One full version of the LTE or 5G standard is massive, spanning tens of
thousands of pages across the particular series of technical specifications.

43. In the ordinary course of 3GPP’s regularly conducted business
activities, and pursuant to its standard business practices, TDocs are usually
uploaded to 3GPP’s FTP server and website before the meeting where they are to be
discussed. Documents created or revised during the course of a meeting are normally
uploaded at the latest during the week following the meeting (e.g., the meeting report
of the meeting is usually published for review during the week following the
meeting).

44. In the ordinary course of 3GPP’s regularly conducted business
activities, and pursuant to its standard business practices, 3GPP maintains archives

that include different versions of the specifications, as well as email communications

! https://portal.3gpp.org/Specifications.aspx?q=1&series=45&releases=all&draft=
False&underCC=False&withACC=False&withBCC=False&numberNY A=False
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to its membership, including emails announcing the uploading of new or additional
documents to 3GPP’s FTP server. These archives are created at the time the emails
are initially sent.

45.  Since their creation in December 1998, all of 3GPP’s email archives,
including the dedicated email lists for TSG RAN WG, have been freely accessible
to the general public with no login, password, or membership requirement and
subscription was possible for every interested individual. As an example, the
screenshot below represents the subscription page of the 3GPP RAN WG2 email list
on list.etsi.org? demonstrating that this webpage is publicly available and that only
an email address and name had to be entered to join the email list. In 2006, the

registration webpage looked as follows:?

2 In the past there was also list.3gpp.org which did not represent a dedicated website
but instead redirected to list.etsi.org.

3 https://web.archive.org/web/20060105222647/http://list.etsi.org/scripts/wa.exe?S
UBEDI1=3gpp tsg ran wg2&A=1. The 2010 webpage looked identical, or nearly
identical but it has not been recorded by the Internet Archive. The subscription
webpages looked the same for all 3GPP working groups apart from the working
group name.
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Subscription Join or Leave the 3GPP_TSG_RAN_WG2 List
Settings

This screen allows you to join or leave the 3GPP_TSG_RAN_WG?2 list. To confirm your identity and prevent third parties from
subscribing you to a list against your will, an e-mail message with a confirmation code will be sent to the address you specify
in the form. Simply wait for this message to arrive, then follow the instructions to confirm the operation.

Alternatively, you can login with your LISTSERV password (if you have one) and update your subscription interactively, without
e-mail confirmation.

Your E-Mail Address:

Your Name:
Join 3GPP_TSG_RAN_WG2  Leave 3GPP_TSG_RAN_WG2  Leave all the Lists
Subscription Type: g Regular [NODIGEST]
Digest (traditional) [NOMIME DIGEST]
Digest (MIME format) [NOHTML MIME DIGEST]
Digest (HTML format) [HTML DIGEST]
Index (traditional) [NOHTML INDEX]
Index (HTML format) [HTML INDEX]
Mail Header Style: © Normal LISTSERV-style header [FULLHDR]
LISTSERV-style, with list name in subject [SUBJECTHDR]
LISTSERV-style, short [SHORTHDR]
"Dual" (second header in mail body) [DUALHDR]
sendmail-style [IETFHDR]
Acknowledgements: No acknowledgements [NOACK NOREPRO]
Short message confirming receipt [ACK NOREPRO]
Receive copy of own postings [NOACK REPRO]
© [Special or obsolete setting]
Miscellaneous: Mail delivery disabled temporarily [NOMAIL]

Address concealed from REVIEW listing [CONCEAL]

Join 3GPP_TSG_RAN_WG2 Leave 3GPP_TSG_RAN_WG2 Leave all the Lists

46. Alternatively, anyone interested can obtain a LISTSERV password for

managing subscriptions interactively without email confirmations.

47.  Each of 3GPP’s member companies typically assigned one or more
individuals to regularly participate in these email lists. Thus, not only did the general
public have access to the emails in 3GPP’s email archives, but some of the most
interested members of the public—those working to develop standards for cellular
telecommunication—personally received copies of such emails through their

participation in the email lists.
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48.  Since their creation in December 1998, 3GPP’s email archives have
been well-known to persons in the cellular telecommunications industry as a source
of public information and for technical specifications, proposals, meeting
announcements, technical discussions and reports regarding industry standards and
technological advances.

49.  3GPP specifications almost always are duplicated in at least two and
sometime more locations on the FTP server. One location corresponds to a
“snapshot” of the specifications corresponding to a particular plenary meeting
cycle—for instance, the 2018-12 snapshot contains a snapshot of numerous
specifications after the December 2018 3GPP plenary meetings. The second location
1s an “archive” that contains all versions over time for a given specification. The

screenshot below shows an excerpt of the “Spec” folder at ftp.3gpp.org:
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Filename

2016-12
2017-03
2017-06
2017-09
2017-12
2018-03
2018-06
2018-09
2018-12
2019-03
2019-06
2019-09
2019-12
2020-03
2020-06
2020-09
2020-12
2021-03
2021-06
2021-09
2021-12
2022-03
2022-06
2022-09
2022-12
archive
html-info

-
i
—
)
)
=
=
—
-
i
-
-
=
)
)
—-
-
)
~
=
)
=
=
)
-
el
-
)

latest

latest-drafts
120 Items

i

ftp.3gpp.org = FTP

ftp.3gpp.org

Modified

14.06.21, 15:53
14.06.21, 15:52
23.06.21, 06:54
23.06.21, 06:54
23.06.21, 06:53
09.07.21, 14:00
26.11.21, 14:34
30.08.21, 15:48
13.12.21, 13:36
18.02.22, 16:23
30.03.22, 11:02
30.03.22, 11:03
30.03.22, 11:05
09.06.22, 07:20
07.09.22, 15:20
21.11.22, 18:02
21.11.22, 18:03
01.04.21, 12:38
30.06.21, 10:58
30.08.21, 15:49
25.11.21, 12:52
19.05.22, 14:04
17.06.22, 15:37
14.10.22, 11:58
29.11.22, 14:31
28.03.19, 15:49
22.03.18, 11:55
16.06.22, 12:42

Yesterday, 11:47

(=]

50.  While 3GPP aims to upload the updated specifications to both locations

at the same time, occasionally there may be a small difference in the upload date,

and thus the date stamp, for the same specification uploaded to the two locations.

Additionally, specifications which are not yet approved (so called “draft”

specifications) are presented as TDocs at working group and at plenary meetings (as

soon as the working group decides to submit the specification to the plenary meeting
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for information or approval). In many cases, the TDocs are also distributed on the
email exploder of the working group prior to the meeting, making the TDocs
available to all those subscribed to the email distribution list.

51. The timestamp on 3GPP’s FTP server shows the date when the
document was uploaded the last time. Thus, the timestamp shows the latest possible
date the document became publicly available and accessible on 3GPP’s FTP server.
The given document might have been available earlier and the original timestamp
might have been overwritten because the document was uploaded again. According
to my experience, this is something which happened occasionally. Thus, the FTP
timestamp 1s reliable as the latest possible upload date but one cannot determine
whether it represents the first upload of a document to the FTP server.

52.  3GPP’s working practice to store their documents on its FTP server, as
described above, has not changed over time. Starting from the first 3GPP meetings
in 1998 until present, all WGs and plenary meetings are represented by dedicated
meeting folders on the FTP server. These meeting folders include the documents
discussed at the meetings. Both the folders and the documents are accessible to the
public. Almost every week, a new meeting folder with the respective documents is
added. As an example, the screenshot below shows an extract of the RAN WG2

folder named “WG2_RL2” showing that every meeting has a dedicated number:
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ftp.3gpp.org - FTP
ftp.3gpp.org

< >

Filename

@ TSGR2_117-e
B TSGR2_118-e
B TSGR2_119-e
@ TSGR2_119bis-e
M TSGR2_120
8 TSGR2_121
B TSGR2_121bis-e
B TSGR2_122
@ TSGR2_123
B TSGR2_123bis
B TSGR2_124
B TSGR2_125
BB TSGR2_125bis
M TSGR2_126
B TSGR2_127
B TSGR2_127bis
@ TSGR2_128
@ TSGR2_129
@ TSGR2_130
B TSGR2_132
199 Items

&

Open Connection

@ ftsg_ran/WG2_RL2

Q

Search

A
v
Modified

08.04.22, 16:18
30.05.22, 17:32
31.08.22, 20:35
25.10.22, 11:20
28.11.22, 11:26
27.04.23, 13:19
01.05.23, 21:14
10.10.23, 01:20
05.09.23, 08:08
20.10.23, 14:10
04.12.23, 10:52
03.03.24, 18:45
19.04.24, 09:39
31.05.24, 09:27
27.08.24, 08:52
18.10.24, 10:42
18.11.24, 01:59
13.09.24, 13:18
08.10.24, 12:40
29.08.24, 13:14

&

53.  As an example, the screenshot below shows the typical structure of a
meeting folder including the most important folders “Agenda”, “Docs” (includes all

meeting contributions), and “Report” (includes the meeting report):
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°® ftp.3gpp.org - FTP & o}

ftp.3 :
P-29RbDNd Open Connection Search

< > ™ [ftsg_ran/WG2_RL2/TSGR2_108 <

Filename Modified

> @ Agenda - 08.11.19, 19:09
> [ Docs - 16.02.21, 08:19
> B8 Invitation - 07.01.19, 14:19
> [l LSin - 18.06.20, 10:13
> [ LSout - 20.12.19, 21:63

n RAN2-108-email-discussions-v3.zip 267.0 KB 27.11.19, 11:16
> B Report -- 06.03.20, 23:11
> B Tdoclists -- 23.11.19, 15:56

8 Items

54. In addition to the plenary and WG meeting folders and some other
folders, there is also the “Specs” folder, which holds all 3GPP specifications
including the aforementioned “snapshot” and archive folders. Since the early days
of 3GPP, a new folder is added inside the “Specs” folder after each TSG plenary
meeting in order to hold the latest versions of specifications approved at those TSG
plenary meetings. This is still 3GPP’s working practice today; thus, this practice has
not changed over time.

55.  3GPP maintains a set of publicly accessible documents* providing

further details on its way of working:

4 All available from https://www.3gpp.org/delegates-corner/3gpp-working-
procedures
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e 3GPP Working Procedures

e Vocabulary for 3GPP Specifications 3GPP TR 21.905
e Working Methods 3GPP TR 21.900

e Specification Drafting Rules 3GPP TR 21.801

B. Specific Documents

1. TDoc R1-103696

56. Based on my personal knowledge and my review of 3GPP’s business
records, I recognize Ex. 1008 as a true and correct copy of 3GPP TDoc R1-103696,
which represents a 3GPP document with the title “CSI-RS Patterns for LTE-
Advanced.” The document was authored by Texas Instruments and discussed CSI-
RS patterns and related performance evaluations.

57.  On its face, R1-103696 refers to the RAN WG1 meeting #61bis held
on June 28 - July 2, 2010, in Dresden, Germany. Thus, based on my personal
knowledge and experience with ETSI’s and 3GPP’s standard business practices, this
information tells me that R1-103696 was available either prior to or during or shortly
after that meeting to all attending 3GPP members and to the general public.

58.  The public availability of the document is confirmed by the date stamp,
June 22, 2010, shown on the historic 3GPP FTP server for the corresponding
downloadable file (“R1-103696.zip”), as maintained by the Internet Archive at

https://web.archive.org/web/20140328144651/http://3gpp.org/ftp/tsg ran/WG1 R
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L1/TSGR1 _61b/Docs/. This information is also shown on the date stamp for the
present-day listing of the same document on the 3GPP FTP server at
https://www.3gpp.org/ftp/tsg ran/wgl rl1/TSGR1 _61b/Docs as shown in the

screenshot below:

® ftp.3gpp.org - FTP & @Y

ftp.3 .or
P-3gpp.org Open Connection Search

< > = [tsg_ran/WG1_RL1/TSGR1_61b/Docs c

Filename Size Modified
B R1-103687.zip 60.8 KB 22.06.10, 08:26
B R1-103688.zip 446.3 KB 22.06.10, 08:26
B R1-103689.zip 52.5 KB 22.06.10, 08:26
B R1-103690.zip 57.5 KB 22.06.10, 08:26
B R1-103691.zip 81.2 KB 22.06.10, 08:26
B R1-103694.zip 46.9 KB 22.06.10, 08:26
B R1-103695.zip 96.0 KB 22.06.10, 08:26
B R1-103696.zip 113.2 KB 22.06.10, 08:26
B R1-103697.zip 73.1KB 22.06.10, 08:26
B R1-103698.zip 49.7 KB 22.06.10, 08:26
B R1-103699.zip 26.7 KB 22.06.10, 08:26
B R1-103700.zip 26.2 KB 22.06.10, 08:26
B R1-103701.zip 63.5 KB 22.06.10, 08:26
B R1-103702.zip 97.5 KB 05.07.10, 15:19
B R1-103703.zip 38.4 KB 05.07.10, 15:19
27.7 KB 22.06.10, 08:26

AT /N AR A~ An AA.AA

818 ltems 8

59.  Experts in the field of determining the public availability of 3GPP
documents would reasonably rely upon the FTP server upload date on the 3GPP FTP
server as the date the document became available to the public.

60. In addition, metadata information for the downloaded and extracted
TDoc file states a last “Modified” date of “21. June 2010,” as shown in the

screenshot below.
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61.

IGPP TSG RAN WG1 91

R1-103608

June 28 - July 2, 2010

Dresden, Garmany

Source:

bis

Texas bnstruments

Tite: CSI.RS Panerms for LTE-Advanced

Agenda Bem:

Decument for:

1. Introduction
"

BAN] #51, the following g

Dacussion and Decision

6Tl

Patterns.doc

279 KB

Information

CSI-RS

Created Monday, 21. June 2010 at 17:01

Modified

21. June 2010 at 17:01

This last modified date is well aligned with the June 22, 2010, upload

date of the document, and the standard business practice among 3GPP participants

to upload submissions shortly after completing them.
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62. The final meeting report of the RAN WGI1 meeting 61bis held on June
28 - July 2, 2010, in Dresden, Germany, can be found in Appendix C. According to
the 3GPP website at https://portal.3gpp.org/Meetings.aspx#/ which is shown in the
screenshot below, that meeting was attended by 234 individuals (out of 283

registered participants):

& portal.3gpp.org

£ 3GPP Portal > Meetings

« (]
=

RAN1#61-BIS - Meeting information &

Meeting identifier : 28159
Meeting Contacts :
Meeting Reference : 3GPPRAN1#61-BIS
Meeting Type : Ordinary
Location : Dresden , DE
Start Date : 28 Jun 2010 09:00 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris
End Date : 02 Jul 2010 17:30 (GMT+02.00) Brussels, Copenhagen, Madrid,
Paris
Registration deadline : 21 Jun 2010 09:00 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris
Face to Face meeting registration closure : 02 Jul 2010 17:30 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris
Online meeting registration closure : 02 Jul 2010 17:30 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris
Check-In starts at : 28 Jun 2010 08:30 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris
Meeting's contributions (Tdocs) Invitation
View Meeting_Contributions Settings List of 838 Tdocs
Agenda Contribution not available
Report Download TDoc list (Excel)
List of participants: 283 registered, 234 attended v

Close
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63. The meeting report mentions R1-103696 on page 47 which clearly
indicates that the document was registered for this meeting. The document is
indicated as “Not treated” (likely due to lack of meeting time), as can be seen at the

screenshot below:

+Not treated.
R1-103483 | Remaining issues on CSIRS design CATT
R1-103588 | CSI-RS Pattern Design in Normal-CP Subframe ZTE
R1-103589 | CSI-RS Pattern Design in Extended-CP Subframe ZTE
R1-103613 | CSI-RS pattern design in LTE-Advanced Pantech
R1-103655 | Discussions on CSI-RS design Samsung

7| R1-103696 | CSI-RS patterns for LTE-Advanced Texas Instruments

64. Furthermore, the meeting report includes in the zip file the meeting’s
document list of which an excerpt can be found in Appendix D°. R1-103696 is listed

in row 272 and is tagged as “Available: Yes™:

Agenda Conclusion/D
Availabl g Tdoc Number|Title Source o
+ |Item (+] g ecision (v
6.3.2.1 R1-103696 CSI-RS patterns for LTE-Advanced Texas Instruments Not treated

65. Furthermore, the document was  distributed via  the
3GPP_TSG RAN WGI email exploder on June 22, 2010, as shown in Appendix

E. At about that time this email exploder had around 1313 subscribers as can be seen

> Given the size of the document list the Appendix only includes the columns
relevant for this declaration.
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by the Internet Archive at
https://web.archive.org/web/2010032609313 1/http://list.etsi.org/.

66. Thus, based on my personal knowledge and experience with ETSI’s
and 3GPP’s standard business practices, Ex. 1008 is an authentic copy of 3GPP
TDoc R1-103696 that was uploaded and made available via the 3GPP FTP server to
the general public by June 22, 2010, at the latest.

2. TDoc R1-102628

67. Based on my personal knowledge and my review of 3GPP’s business
records, | recognize Ex. 1012 as a true and correct copy of 3GPP TDoc R1-102628,
which represents a 3GPP document with the title “Considerations on CSI-RS
Design.” The document was authored by Ericsson and ST-Ericsson and discussed
outstanding issues on CSI-RS design.

68.  On its face, R1-102628 refers to the RAN WG1 meeting #61 held on
May 10-14, 2010, in Montreal, Canada. Thus, based on my personal knowledge and
experience with ETSI’s and 3GPP’s standard business practices, this information
tells me that R1-102628 was available either prior to or during or shortly after that
meeting to all attending 3GPP members and to the general public.

69. The public availability of the document is confirmed by the date stamp,
May 5, 2010, shown on the historic 3GPP FTP server for the corresponding

downloadable file (“R1-102628.zip”), as maintained by the Internet Archive at
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https://web.archive.org/web/20140328154821/http://3gpp.org/ftp/tsg ran/WG1 R

L1/TSGR1 _61/Docs/. This information is also shown on the date stamp for the

present-day listing of the same document on the 3GPP FTP server at

https://www.3gpp.org/ftp/tsg ran/wgl rl1/TSGR1 61/Docs as

screenshot below:

70.

® ftp.3gpp.org - FTP
ftp.3gpp.org

| >

Filename

e

B
B R1-102622.zip
B R1-102623.zip
B R1-102624.zip
B R1-102625.zip
B R1-102626.zip
B R1-102627.zip
B R1-102628.zip
B R1-102629.zip
B R1-102630.zip
B R1-102631.zip
B R1-102632.zip
B R1-102633.zip
B R1-102634.zip
B R1-102635.zip
B R1-102636.zip
B R1-102637.zip

B p1_1n2822 Jin
815 Items

&

Open Connection

Q

Search

@ [tsg_ran/WG1_RL1/TSGR1_61/Docs

Size

26.6 KB
23.1KB
23.0 KB
27.6 KB
28.8 KB
122.1KB
17.6 KB
15.4 KB
65.0 KB
13.7 KB
94.2 KB
86.9 KB
33.8 KB
20.9 KB
37.9 KB
48.2 KB

21 A KR

shown

A
v

Modified

L b e

04.05.10, 17:53
04.05.10, 17:53
04.05.10, 17:53
04.05.10, 17:53
04.05.10, 17:53
04.05.10, 17:53
05.05.10, 19:38
04.05.10, 17:53
04.05.10, 17:53
04.05.10, 17:53
04.05.10, 17:53
05.05.10, 11:02
05.05.10, 11:02
15.05.10, 14:49
04.05.10, 10:11
04.05.10, 10:11

NANK1N 1N-11

in the

Experts in the field of determining the public availability of 3GPP

documents would reasonably rely upon the FTP server upload date on the 3GPP FTP

server as the date the document became available to the public.
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71. In addition, metadata information for the downloaded and extracted
TDoc file states a last “Modified” date of “5. May 2010,” as shown in the screenshot

below.

ICHP THO-RAN WG1 881 R1A02628
Marmreal. Canaa, May 10 - 34, 2089

WA sywbe -
wd, ol KEx sormmally carrying FOSCH

R1-102628_considera-
tions_on_csi_rs_design.doc
74 KB

Information
Created 5. May 2010 at 14:59

Modified 5. May 2010 at 14:59
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72.  This last modified date is well aligned with the May 5, 2010, upload
date of the document, and the standard business practice among 3GPP participants
to upload submissions shortly after completing them.

73.  The final meeting report of the RAN WG1 meeting #61 held on May
10-14, 2010, in Montreal, Canada, can be found in Appendix F. According to the
3GPP website at https://portal.3gpp.org/Meetings.aspx#/ which is shown in the
screenshot below, that meeting was attended by 205 individuals (out of 299

registered participants):
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@ portal.3gpp.org

£ 3GPP Portal > Meetings

| RAN1#61 - Meeting information

Meeting identifier
Meeting Contacts

Meeting Reference :

Meeting Type :

Location

Start Date :

End Date :

Registration deadline

Face to Face meeting registration closure

Online meeting registration closure :

Check-In starts at

28039

3GPPRAN1#61

Ordinary

Montreal , CA

10 May 2010 09:00 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris

14 May 2010 17:30 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris

03 May 2010 09:00 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris

14 May 2010 17:30 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris

14 May 2010 17:30 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris

10 May 2010 08:30 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris

More options A

Meeting's contributions (Tdocs)
Agenda

Report

Invitation

List of participants: 299 registered, 205 attended

List of 831 Tdocs
Contribution not available
Download TDoc list (Excel)

Close

74.

The meeting report mentions R1-102628 on page 43 which clearly

indicates that the document was registered for this meeting:

6.3.2.1 Intra-cell CSI-RS
Intra-cell CSI RS design
3
)| R1-102628 Considerations on CSI-RS design Ericsson, ST-Ericsson
R1-102655 Further investigation on intra-cell CSIRS CATT
R1-102721 Remaining Issues on Intra-cell CSI-RS Design LG Electronics
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75.  Furthermore, the meeting report includes in the zip file the meeting’s
document list of which an excerpt can be found in Appendix G°. R1-102628 is listed

in row 34 and is tagged as “Available: Yes”:

nAvaIIable v |Agenda Ite v |Tdoc Number |+ |Title EISOch E]IConclusIonIDeclsIon E

HYes 6.3.2.1 R1-102628 Considerations on CSI-RS design Ericsson, ST-Ericsson Noted |

76.  Furthermore, the document was  distributed via  the
3GPP_TSG RAN WGI email exploder on May 5, 2010, as shown in Appendix H.
At about that time this email exploder had around 1313 subscribers as can be seen
by the Internet Archive at
https://web.archive.org/web/2010032609313 1/http://list.etsi.org/.

77.  Thus, based on my personal knowledge and experience with ETSI’s
and 3GPP’s standard business practices, Ex. 1012 is an authentic copy of 3GPP
TDoc R1-102628 that was uploaded and made available via the 3GPP FTP server to
the general public by May 5, 2010, at the latest.

3. TDoc R1-104027

78.  Based on my personal knowledge and my review of 3GPP’s business
records, | recognize Ex. 1011 as a true and correct copy of 3GPP TDoc R1-104027,

which represents a 3GPP document with the title “E-mail discussion on PDSCH

6 Given the size of the document list the Appendix only includes the columns
relevant for this declaration.
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muting for CSI RS design.” The document was authored by NTT DOCOMO and
discussed aspects of CSI-RS design in particular PDSCH muting.

79.  On its face, R1-104027 refers to the RAN WGI1 meeting #61bis held
on June 28 - July 2, 2010, in Dresden, Germany. Thus, based on my personal
knowledge and experience with ETSI’s and 3GPP’s standard business practices, this
information tells me that R1-104027 was available either prior to or during or shortly
after that meeting to all attending 3GPP members and to the general public.

80.  The public availability of the document is confirmed by the date stamp,
July 5, 2010, shown on the historic 3GPP FTP server for the corresponding
downloadable file (“R1-104027.zip”), as maintained by the Internet Archive at
https://web.archive.org/web/20140328144651/http://3gpp.org/ftp/tsg ran/WG1 R
L1/TSGR1 _61b/Docs/. This information is also shown on the date stamp for the
present-day listing of the same document on the 3GPP FTP server at
https://www.3gpp.org/ftp/tsg ran/wgl rl1/TSGR1 61b/Docs as shown in the

screenshot below:
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® ftp.3gpp.org - FTP & @)

ftp.3 .or
P-2gpp.org Open Connection Search

| > = [tsg_ran/WG1_RL1/TSGR1_61b/Docs o

Filename Size Modified

B R1-104020.zip 115.2 KB 22.06.10, 11:34
B R1-104021.zip 42.2 KB 22.06.10, 11:34
B R1-104022.zip 63.5 KB 22.06.10, 11:34
B R1-104023.zip 68.5 KB 22.06.10, 11:34
B R1-104024.zip 76.8 KB 22.06.10, 11:34
B R1-104025.zip 147.7 KB 22.06.10, 11:35
B R1-104026.zip 189.4 KB 22.06.10, 11:35
K R1-104027.zip 62.2 KB 05.07.10, 15:19
B R1-104028.zip 46.5 KB 23.06.10, 12:35
B R1-104030.zip 43.7 KB 22.06.10, 11:35
B R1-104031.zip 46.4 KB 22.06.10, 11:35
B R1-104032.zip 355.5 KB 22.06.10, 11:35
B R1-104033.zip 30.0 KB 24.06.10, 12:50
B R1-104034.zip 316.0 KB 22.06.10, 11:35
B R1-104035.zip 324.5 KB 05.07.10, 15:19
B R1-104036.zip 144.8 KB 22.06.10, 11:35

B R1-104037.zio 58.3 KB 22.06.10. 08:32
818 ltems

81.  Experts in the field of determining the public availability of 3GPP
documents would reasonably rely upon the FTP server upload date on the 3GPP FTP
server as the date the document became available to the public.

82. In addition, metadata information for the downloaded and extracted
TDoc file states a last “Modified” date of “30. June 2010,” as shown in the

screenshot below.
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SGPP TS0 RAN WG1 Meeting #61bis R1-104027
Dresden, Garmany, 28™ Juse - 2 July 2010

it Gt o FOBCH iy

Document for

1 Introduction

Smutation sssumtions or e evakuston of POSCH muting for inter-cel C5I RS Seagn wers agreed 1o carfy
P parormance Seneft of muting In R1-901956, and cumenly pedrmance svalations e ongoing. The
Eriemary mm of s emwd dncumsion i 1) S80ums P resis of P perrmance svskasion in v of Impect
W0 ity PReT) paviommarin o6 wed 04 Sep | rseits (VEE) 0 Pt we dend S 0 T Shep 2 reeity
raetry

Furbemoms. B moporfiesr woukd e 10 propose o dety Be soeciicstion mpacts of FOSON mwing
190 ored swing and imploelons o0 e SRl 50 Pt RANT can ety decde wheer ¥
CH g o4 1 ven T MRS oF g ot @ s an] P ddertied et

ThN, Por Mgis o T oot Bt e s o4 Solows
* Ctmervasons on e Impact 10 iegacy (Ret-8%) certormance
* Rarvers of Stag * remite VSE jartomarce
* Bpecction mpect of POSCH ming
* Semuistion memCSoges
Mo Gntnind Mewiatorn o aah Mg e Wwn i Sacion 3 Nete et B chaeaion of Rk 10
Paremance i CAphaed in B Chanman s Aokes Of FANT 4 Catow, 0 06 & 1 R0t Inchadend 0 P B4t SSowe
Nevertetess. sach company coukd i Gacuas By tiking Rek-%) LE mpact mo account
Obserration
Tramaparert mufing has am impect on fiek-10 L€

2 o-mail discussion

1. Mow wgricant s e sddiionsl perommance degradetion i M-8 UCs dus 1o POSCH muing o kop of
e Gegradation by CBIS?

Canet: Whan POSCH muting it appied wihe & birame Fasemising C5-RS of e serving ot

Proposst Folowings are Captumed aa cbsenason of P resuts of the egacy Impact of POSCH muing
There & & pertomance Impact ue

Lagecaty when FOSO 2 A
oo ol cartrmarce cagesuon of 1 A% UL tecomes =
Thas, & in reterabie et &
Voramiiry CHK3 on P
e
Compary i
) Cane 1. Number of punchend FICs ncreanes By Sopying mutng. Therstors, e
rertrmarve dmyeistor 3 \tter roemaned Comcared Vo ba Cove wibos ey
L Y i e ——
compared 1> Tt by C56 RS RES

| Cane T By apgiying muting in B awent wthame ss CHLRE. Be pertrmance off
muted wthame & a0 Cegraded wmiady 1 C5HRS mbhama Ths lads o Arther
wrcton of $VD scheduer \or -89 UE sangrrment Thesstore. musng betwser.
bt e Ven] b it o8 T 08 omatee

Case |- W share P same view a8 NTT DOCOMO Pt when POSON mutng
wopted wihe Be seme wihave n Pe srvng ool CIAAS e sddtonet
porhrvarve Gegadation by el KEs are seghptee teywd Pa deg et by
Sarvng oot CSHRA punchae Ascorting % R 10THSS, aaotone § RE Saa mutng
e fean Tan % pardormance Segracaion beyond sning oul 4 CIHAS REa
g

|- Cane 2 Wting In cher mubrame B Bhe serving ool CSLAS subrame wil degr
P sertrmancs of Bose mied mbbames. Bough sghly Seter P Pt i P

R1-104027 Summary of
email discuss...H muting.doc

239 KB

Information

Created

Modified

30. June 2010 at 13:17
30. June 2010 at 13:17
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83.  This last modified date is well aligned with the July 05, 2010, upload
date of the document, and the standard business practice among 3GPP participants
to upload submissions shortly after completing them.

84.  The final meeting report of the RAN WG1 meeting 61bis held on June
28 - July 2, 2010, in Dresden, Germany, can be found in Appendix C. According to
the 3GPP website at https://portal.3gpp.org/Meetings.aspx#/ which is shown in the
screenshot below, that meeting was attended by 234 individuals (out of 283

registered participants):
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# portal.3gpp.org

£34 3GPP Portal > Meetings

Meeting identifier :

Meeting Contacts :

Meeting Reference :

Meeting Type :

Location :

Start Date :

End Date :

Registration deadline :

Face to Face meeting registration closure :

Online meeting registration closure :

Check-In starts at :

RAN1#61-BIS - Meeting information &

X

28159

3GPPRAN1#61-BIS

Ordinary

Dresden , DE

28 Jun 2010 09:00 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris

02 Jul 2010 17:30 (GMT+02.00) Brussels, Copenhagen, Madrid,
Paris

21 Jun 2010 09:00 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris

02 Jul 2010 17:30 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris

02 Jul 2010 17:30 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris

28 Jun 2010 08:30 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris

More options A

Meeting's contributions (Tdocs)
View Meeting Contributions Settings
Agenda

Report

Invitation

List of 838 Tdocs
Contribution not available
Download TDoc list (Excel)

List of participants: 283 registered, 234 attended v

Close

85. The meeting report mentions R1-104027 on page 47 which clearly

indicates that the document was registered for this meeting. As can be seen at the

screenshot below, the document was presented and “noted”:
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6322 Muting

3

R1-104027 | Summary of email discussion on PDSCH muting NTT DOCOMO

47

3GPP TSG RAN WG1 Meeting #62 R1-10xxxx
Madrid, Spain, 23 — 27 Auqust, 2010

The document was presented by Tetsushi Abe from NTT DoCoMo and provides the outcomes of email discussion [61-03-
LTE-A].
Decision: The document is noted.

86.  Furthermore, the meeting report includes in the zip file the meeting’s

document list of which an excerpt can be found in Appendix D’. R1-104027 is listed

in row 603 and is tagged as “Available: Yes™:

Availabl gesua Tdoc Number|Title Source C(.)lfcllISIOn/D
5 v [Item [+] g [v] | v [ecision [+]

Yes 6.3.2.2 R1-104027 Summary of email discussion on PDSCH muting NTT DOCOMO Noted

87. Furthermore, the document was  distributed via  the
3GPP_TSG RAN WGI email exploder on June 30, 2010, as shown in Appendix I.
At about that time this email exploder had around 1313 subscribers as can be seen
by the Internet Archive at

https://web.archive.org/web/2010032609313 1/http://list.etsi.org/.

7 Given the size of the document list the Appendix only includes the columns
relevant for this declaration.
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88.  Thus, based on my personal knowledge and experience with ETSI’s
and 3GPP’s standard business practices, Ex. 1011 is an authentic copy of 3GPP
TDoc R1-104027 that was uploaded and made available via the 3GPP FTP server to
the general public by July 5, 2010, at the latest.

4. TDoc R1-103486

89. Based on my personal knowledge and my review of 3GPP’s business
records, I recognize Ex. 1010 as a true and correct copy of 3GPP TDoc R1-103486,
which represents a 3GPP document with the title “On aperiodic SRS Transmission
in LTE-A.” The document was authored by CATT and discussed issues of aperiodic
SRS transmission in LTE-A.

90. On its face, R1-103486 refers to the RAN WG1 meeting #61bis held
on June 28 - July 2, 2010, in Dresden, Germany. Thus, based on my personal
knowledge and experience with ETSI’s and 3GPP’s standard business practices, this
information tells me that R1-103486 was available either prior to or during or shortly
after that meeting to all attending 3GPP members and to the general public.

91. The public availability of the document is confirmed by the date stamp,
June 22, 2010, shown on the historic 3GPP FTP server for the corresponding
downloadable file (“R1-103486.zip”), as maintained by the Internet Archive at
https://web.archive.org/web/20140328144651/http://3gpp.org/ftp/tsg ran/WG1_R

L1/TSGR1 _61b/Docs/. This information is also shown on the date stamp for the
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present-day listing of the same document on the 3GPP FTP server at
https://www.3gpp.org/ftp/tsg ran/wgl rl1/TSGR1 _61b/Docs as shown in the

screenshot below:

PY ftp.3gpp.org - FTP & Q

ftp.3 .or .
ESSRE S Open Connection Search

< > @ [tsg_ran/WG1_RL1/TSGR1_61b/Docs ()

Filename Size Modified
M K1-1Us4/9.Z1Ip D3.Z KB ££.UD.1U, UB-£1

B Rr1-103480.zip 51.3 KB 22.06.10, 08:21
B R1-103481.zip 112.7 KB 22.06.10, 08:21
B Rr1-103482.zip 267.9 KB 22.06.10, 08:21
R1-103483.zip 1.0 MB 24.06.10, 12:48
B Rr1-103484.zip 38.9 KB 22.06.10, 08:21
B Rr1-103485.zip 38.8 KB 22.06.10, 08:21
B R1-103486.zip 91.4 KB 22.06.10, 08:21
B R1-103487.zip 207.2 KB 22.06.10, 08:21
R1-103488.zip 60.9 KB 22.06.10, 08:21
B R1-103489.zip 284.1KB 22.06.10, 08:21
B R1-103490.zip 341.1KB 22.06.10, 08:21
B R1-103491.zip 11MB 22.06.10, 08:22
B Rr1-103492.zip 9.3 KB 22.06.10, 08:22
B R1-103493.zip 513.5 KB 22.06.10, 08:22
B R1-103494.zip 74.8 KB 22.06.10, 08:22
B RrR1-103495.zip 37.0 KB 22.06.10, 08:22

818 Items
92.  Experts in the field of determining the public availability of 3GPP
documents would reasonably rely upon the FTP server upload date on the 3GPP FTP
server as the date the document became available to the public.
93. In addition, metadata information for the downloaded and extracted
TDoc file states a last “Modified” date of “22. June 2010,” as shown in the

screenshot below.
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J0PP THO RAN WGt Mesting #4104

Drnsden, Gormany, 29* June - I 2y 2000
Sowrce: CATT
Tite On aperiodic SRS Tranemission in LTEA

Agenda B es21
Deocument for.  Discussion and Cecision

1. Introduction

1 LTTRA, st qpeific sounding shoukd e spponed Sor i ansenes UES. B this cane
okt wchedaled SRS will incer mone SKS resoerce everhead. B improve the efficincy
of SRS resousces b LTE-A, e enbancement of SRS via aperiadic SRS had boen vappored
= the dotalls were dacuascd i the bt mectings. 1s RANT M1 mocting, some agrocments
wese seachod s folows
One-shot SAS tramsminsion bs spyporied
sed for SKS iriggering. sbor of DCT formar O semaing e same
defined i Rel ot bewst bm common senrch spwce
o ol RAN 96

g wikhons PUSCN g

1a this comribetion, we farther dincuss (e semmaining uses above o6 3
tamsriuion i3 LTE-A

2. Triggering of aperiodic SRS

I our view, an ienporiant morivation b intsadace aperiodic SIS is 40 rodwce the overbend of

perodic SRS If aperindu SRS oo be schedubod dynamically and Senibly. the bansmiin

of periadic SRS cun he preaty reduind, i even singhe pert SRS of kg perids asienns

ecitic SRS s ancugh for periedic SRS i most soonarion. [n his cae, B SRS resosres i

LTE-A wil be more waficiens even e addeional eabancemsent. For this perposs, e

fexiiley of speriodic SIS houkd be cracrod as mech s pouidle in schoduling and sowource

configaration, abo taking spociication impact ito coust

SRS tggorng vis UL grant, which was agrond is RAN| #6086, i & siraightforwasd way for

schoduling aperiodic SKS. From the view of schoduling, one tggorng IE in DC1 mesage o

The PDOCH averhend is hard % scvegt if & speciic UL grat s intsdwond

ot SRS wiggering. eopecially when Dheve are commadersble

aneos Tigpering of & proup of Ubs wew DCY

. # POOCH averbead. However, it s

sacorls hat how masy Ul i 3 wes-wasc UL-grosp seed 19 sead aperiodic SKS & one
time, which ressis i fhe uncomain efficiency with this type of triggering

© I provides the copubliny of froguency sckoctive scheduling snd a
ot Waremisssen(s) o0 spurmdn Yansomrsmns), which is wws
I LTH BX, froguency selective schoduling s sseloss. Bat for UL MIMO w
ospecially for wpatial mekiplening, accunae wheduling and PMICOE indicacion w
provide addtional performance galn. It I wwefel e many applicaion senarios with
wporadic UL orasumasaion when whon delay penodic SRS o saavadladie

Thin type of tggering cas rodece the delay of speriodic SIS, Ax reselts showa s (1), UL
MIVO trammessicn with spetisl meliplcring s more scesitive to sousding scourscy
e SEVIO trmmsmmnion i Rel 81 the SKS deluy pros semalier. the performance con be
improved. W dy UL irigpering. the SRS deley is had b ensare bocwne the PUSCH
g o BTk 1o mach Do resonrce for aperindc SRS, i case SKS sesmce
maling. A perticular example is thown i figere 1, s which

$ vma afver Tigpering

o of aperiond SRS

R1-103486.doc
229 KB

Information

Created 22. June 2010 at 12:40

Modified 22. June 2010 at 12:40
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94.  This last modified date is well aligned with the June 22, 2010, upload
date of the document, and the standard business practice among 3GPP participants
to upload submissions shortly after completing them.

95.  The final meeting report of the RAN WGI1 meeting 61bis held on June
28 - July 2, 2010, in Dresden, Germany, can be found in Appendix C. According to
the 3GPP website at https://portal.3gpp.org/Meetings.aspx#/ which is shown in the
screenshot below, that meeting was attended by 234 individuals (out of 283

registered participants):
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# portal.3gpp.org

£34 3GPP Portal > Meetings

« [
=

I RAN1#61-BIS - Meeting information &
Meeting identifier : 28159
Meeting Contacts :
Meeting Reference : 3GPPRAN1#61-BIS
Meeting Type : Ordinary
Location : Dresden , DE
Start Date : 28 Jun 2010 09:00 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris
End Date : 02 Jul 2010 17:30 (GMT+02.00) Brussels, Copenhagen, Madrid,
Paris
Registration deadline : 21 Jun 2010 09:00 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris
Face to Face meeting registration closure : 02 Jul 2010 17:30 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris
Online meeting registration closure : 02 Jul 2010 17:30 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris
Check-In starts at : 28 Jun 2010 08:30 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris
Meeting's contributions (Tdocs) Invitation
View Meeting Contributions Settings List of 838 Tdocs
Agenda Contribution not available
Report Download TDoc list (Excel)
List of participants: 283 registered, 234 attended v

96. The meeting report mentions R1-103486 on page 68 which clearly
indicates that the document was registered for this meeting. As can be seen at the
screenshot below, the document was listed amongst documents which were “Not

treated” (likely due to lack of meeting time):

46 ONEPLUS EXHIBIT 1009
Page 48 of 349



Declaration of Friedhelm Rodermund

#Not treated.

J| R1-103486 | On aperiodic SRS transmission in LTE-A CATT
R1-103519 | Further details on aperiodic sounding reference signals Ericsson. ST-Ericsson
R1-103554 | Further details on aperiodic dynamic SRS Qualcomm Incorporated

97.  Furthermore, the meeting report includes in the zip file the meeting’s
document list of which an excerpt can be found in Appendix D8. R1-103486 is listed

in row 62 and is tagged as “Available: Yes”:

1 /1 /"7 l .
Tdoc Number|Title Sahrce Ct-)lfc usion/D
~ |Item v g - = Jecision ~|

Agenda

Yes 6.5.2.1 R1-103486 On aperiodic SRS transmission in LTE-A CATT Not treated

98. Furthermore, the document was  distributed via  the
3GPP_TSG RAN WGI email exploder on June 22, 2010, as shown in Appendix J.
At about that time this email exploder had around 1313 subscribers as can be seen
by the Internet Archive at
https://web.archive.org/web/2010032609313 1/http://list.etsi.org/.

99. Thus, based on my personal knowledge and experience with ETSI’s
and 3GPP’s standard business practices, Ex. 1010 is an authentic copy of 3GPP
TDoc R1-103486 that was uploaded and made available via the 3GPP FTP server to

the general public by June 22, 2010, at the latest.

8 Given the size of the document list the Appendix only includes the columns
relevant for this declaration.
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5. TDoc R1-103657

100. Based on my personal knowledge and my review of 3GPP’s business
records, I recognize Ex. 1018 as a true and correct copy of 3GPP TDoc R1-103657,
which represents a 3GPP document with the title “Discussion on the overhead of
muting.” The document was authored by Samsung and investigated the performance
impact of PDSCH muting and discussed different alternatives for controlling the
overhead of PDSCH muting.

101. On its face, R1-103657 refers to the RAN WGI1 meeting #61bis® held
on June 28 - July 2, 2010, in Dresden, Germany. Thus, based on my personal
knowledge and experience with ETSI’s and 3GPP’s standard business practices, this
information tells me that R1-103657 was available either prior to or during or shortly
after that meeting to all attending 3GPP members and to the general public.

102. The public availability of the document is confirmed by the date stamp,
June 22, 2010, shown on the historic 3GPP FTP server for the corresponding
downloadable file (“R1-103657.zip”), as maintained by the Internet Archive at
https://web.archive.org/web/20140328144651/http://3gpp.org/ftp/tsg ran/WG1 R
L1/TSGR1 _61b/Docs/. This information is also shown on the date stamp for the

present-day listing of the same document on the 3GPP FTP server at

? The TDoc header shows “#60bis” which is a typographical error.
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https://www.3gpp.org/ftp/tsg ran/wgl rl1/TSGR1 _61b/Docs as shown in the

screenshot below:

PY ftp.3gpp.org - FTP R @)

ftp.3 .or .
EelE Open Connection Search

< > = [tsg_ran/WG1_RL1/TSGR1_61b/Docs (o)

Filename Size Modified

B R1-103649.zip 55.9 KB 22.06.10, 08:25
B R1-103650.zip 70.6 KB 22.06.10, 08:25
B R1-103651.zip 40.1KB 22.06.10, 08:25
B R1-103652.zip 61.4 KB 22.06.10, 16:01
B R1-103653.zip 272.6 KB 22.06.10, 08:25
B R1-103654.zip 876.1KB 22.06.10, 08:25
B R1-103655.zip 141.0 KB 22.06.10, 16:01
K R1-103657.zip 144.9 KB 22.06.10, 16:01
B R1-103658.zip 92.3 KB 22.06.10, 16:01
B R1-103659.zip 169.7 KB 22.06.10, 16:01
B R1-103660.zip 18.2 KB 22.06.10, 08:25
B R1-103661.zip 57.3 KB 22.06.10, 16:01
B R1-103662.zip 22.7 KB 22.06.10, 16:01
B R1-103663.zip 79.6 KB 24.06.10, 12:49
B R1-103664.zip 159.8 KB 24.06.10, 12:49
B R1-103665.zip 57.9 KB 24.06.10, 12:49
B R1-103666.zip 88.8 KB 05.07.10, 15:19
818 Items

103. Experts in the field of determining the public availability of 3GPP
documents would reasonably rely upon the FTP server upload date on the 3GPP FTP
server as the date the document became available to the public.

104. In addition, metadata information for the downloaded and extracted
TDoc file states a last “Modified” date of “22. June 2010,” as shown in the

screenshot below.
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ICPP TSG RAN WG FeORis R1-100657
Dresden, Garmany, Juse I8 - July 2, 2010

Agenda item 6322

Sowrce Saveung

Tt Dhsoussion on e oveMead of muing

Docurment tor Disoussen | Docsen

1 Introduction

I RANINO, the fodbrwing were agrend with respest o POSCH RE swting for intercell CSI RS

1
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the Chunned messarcmont basod on B CSHRLS, & bacun 3 wvere overhead oa POSCH wece 3 lage
portion of the bundwidkh hus 1o be sacrifcod. Theredore, if muting is 10 be adoptod for LTE-A we
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Information

Created

Modified
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22. June 2010 at 16:30
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105. This last modified date is well aligned with the June 22, 2010, upload
date of the document, and the standard business practice among 3GPP participants
to upload submissions shortly after completing them.

106. The final meeting report of the RAN WG1 meeting 61bis held on June
28 - July 2, 2010, in Dresden, Germany, can be found in Appendix C. According to
the 3GPP website at https://portal.3gpp.org/Meetings.aspx#/ which is shown in the
screenshot below, that meeting was attended by 234 individuals (out of 283

registered participants):
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# portal.3gpp.org

£34 3GPP Portal > Meetings

Meeting identifier :

Meeting Contacts :

Meeting Reference :

Meeting Type :

Location :

Start Date :

End Date :

Registration deadline :

Face to Face meeting registration closure :

Online meeting registration closure :

Check-In starts at :

RAN1#61-BIS - Meeting information &

X

28159

3GPPRAN1#61-BIS

Ordinary

Dresden , DE

28 Jun 2010 09:00 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris

02 Jul 2010 17:30 (GMT+02.00) Brussels, Copenhagen, Madrid,
Paris

21 Jun 2010 09:00 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris

02 Jul 2010 17:30 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris

02 Jul 2010 17:30 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris

28 Jun 2010 08:30 (GMT+02.00) Brussels, Copenhagen,
Madrid, Paris

More options A

Meeting's contributions (Tdocs)
View Meeting_Contributions Settings
Agenda

Report

Invitation

List of 838 Tdocs
Contribution not available
Download TDoc list (Excel)

List of participants: 283 registered, 234 attended v

107. The meeting report mentions R1-103657 on page 48 which clearly

indicates that the document was registered for this meeting. As can be seen at the

screenshot below, the document was tagged as “noted”:

R1-103657 | Discussion on the overhead of muting

Samsung

Decision: The document is noted.
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108. Furthermore, the meeting report includes in the zip file the meeting’s

document list of which an excerpt can be found in Appendix D'°. R1-103657 is listed

in row 233 and is tagged as “Available: Yes™:

Title Source

Conclusion/D
Tdoc NumbE (."fc HSio
v |v] v [ecision [+

Item [+]

Yes 6.3.2.2 R1-103657 Discussion on the overhead of muting Samsung Noted

109. Furthermore, the document was  distributed via  the
3GPP_TSG RAN WGI email exploder on June 22, 2010, as shown in Appendix
K. At about that time this email exploder had around 1313 subscribers as can be seen
by the Internet Archive at
https://web.archive.org/web/2010032609313 1/http://list.etsi.org/.

110. Thus, based on my personal knowledge and experience with ETSI’s
and 3GPP’s standard business practices, Ex. 1018 is an authentic copy of 3GPP
TDoc R1-103657 that was uploaded and made available via the 3GPP FTP server to
the general public by June 22, 2010, at the latest.

V. AVAILABILITY FOR CROSS-EXAMINATION

111. In signing this declaration, I recognize that the declaration may be filed

as evidence in a contested case before the Patent Trial and Appeal Board of the

10 Given the size of the document list the Appendix only includes the columns
relevant for this declaration.
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United States Patent and Trademark Office. I also recognize that I may be subject to
cross examination in the case and that cross examination will take place within the
United States. If cross examination is required of me, I will cooperate to the best of
my ability to appear for cross examination within the United States during the time
allotted for cross examination.

A. Right To Supplement

112. Treserve the right to supplement my opinions in the future to respond
to any arguments that the Patent Owner raises and to take into account new
information as it becomes available to me.

B. Signature

113. TIdeclare 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 willful 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.

114. TIdeclare under penalty of perjury that the foregoing is true and correct.

/b A £

Friedhelm Rodermund

Dated: April 30, 2025
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CURRICULUM VITAE

I. PERSONAL DATA

Name: Friedhelm RODERMUND

Mailing address: Am Steiner Graben 18
56077 Koblenz, Germany

Phone: +49 172 2606489

Email: fred@iotecc.com

II. PROFESSIONAL EXPERIENCE

Summary

Senior expert in telecommunications and Internet of Things (IoT) technology. 25 years of experience within the
mobile communications industry, and several years in the IoT domain in various roles such as project
management, technology innovation and evolution, standards development, technology strategy, patent
creation and patent litigations, and development/introduction of new services.

Recognized standards expert who was actively involved in leading roles in the development of key standards
for mobile telephony/data and service anablers across standards development organizations such as 3GPP,
ETSI, GSMA, IETF, OMA, and oneM2M. Currently focussing on standards for the Internet of Things including
ETSI and 3GPP standards such as 5G and 6G, and OMA Lightweight M2M (LwM2M).

Founder and director of IOTECC GmbH which provides consulting services around technologies and
standards enabling the Internet of Things, and consulting and expert services related to patents for mobile
telcommunications and loT.

01/2015 — present IOTECC GmbH Koblenz, Germany

Founder and CEO
» Mobile telecommunications, Internet of Things (IoT) technology and standards
consulting
» Telecommunications and loT patent consulting
o Consulting services around telecommunications and loT patents in particular
related to 3GPP, ETSI and OMA standards
o State of the art/prior art research services related to patent filing e.g. for 5G and
6G
o Prior art research, essentiality assessment, patent infringement analysis related
to litigations and validity actions
o Advising on IP strategy
o Advising on Standards Development Organisations (SDO) e.g. ETSI and 3GPP
working processes and IPR policy
o Conducting seminar on Standards Essential Patents (SEPs) for the Internet of
Things at the Technical University of Imenau, Germany
o Experienced expert witness (please see section Ill for a list of supported actions)

11/2014 — 12/2014  Friedhelm Rodermund Consulting Koblenz, Germany

Internet of Things (loT) Consultant
o loT standards development and introduction of new loT services
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01/2011 — 10/2014

01/2009 — 12/2010

01/2005 — 12/2008

04/2003 - 12/2003

06/1998 — 12/2004

Vodafone Germany / Vodafone Group R&D Diisseldorf, Germany

Senior Standards Strategist

o Representing Vodafone in various standardisation bodies

o Creating technical standards for the Internet of Things

o Work item lead, technical editor and key contributor of Open Mobile Alliance (OMA)
“Lightweight M2M (LwWM2M)” — the new standard for the Internet of Things

Advising and supporting various 10T/M2M projects related to e.g. smart metering
Advising on the introduction of new 10T/M2M technologies and services

Leading Proof of Concepts of emerging technologies

Involved in innovation projects

Supporting the creation and protection of Intellectual Property

O O O 0 O

Vodafone Germany Diisseldorf, Germany

Vice Chairman Open Mobile Alliance (OMA) Device Management (DM)

o Responsible for Vodafone’s Device Management standardisation

o As OMA DM Vice Chairman, co-leading the group, chairing committee meetings and
web conferences, steering the technical direction, management of the different work
items

o Editor of several specifications, rapporteur of various work items

Support of projects for the introduction of device management

o Delegate to 3GPP SA1 with responsiblity for the introduction of MTC (machine type
communications) related service/network requirements

O

Vodafone Germany Diisseldorf, Germany

Project Manager Mobile Broadcast Standards

o Responsible for Mobile Broadcast standardisation across different broadcast
systems/standards bodies and across all Vodafone local operations

o Responsible for Mobile Broadcast standardisation strategy development and

implementation

Delegation Lead for the Open Mobile Alliance (OMA) BCAST working group

Initiated and managed the BCAST device profile development in the BMCO Forum

Leading the "Service Protection" (pay-TV) stream of the German DVB-H Consortium

Filed several patents

Supporting patent litigations and patent portfolio evaluation (various technical areas)

O O O O O

GSM Association London, United Kingdom
Member of the MMS Task Force

o Verification of the MMS operator interworking framework

o Supporting the definition and specification of the MMS functional evolution

o Acting as a “link” between 3GPP and GSMA in the area of MMS

European Telecommunications Standards Institute (ETSI)
Sophia Antipolis, France

01/2002 — 12/2004: Secretary 3GPP__Technical Specifications Group “Terminals” _and

Terminals Working Group 2 “Terminal Services and Capabilities”
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01/1999 — 12/2001: Secretary 3GPP Terminals Working Group 2 “Terminal _Services and
Capabilities” and GERAN 3 “Base Station Testing”

06/1998 — 03/1999: Secretary ETSI SMG4 “Data Services” and SMG8 “Base Station
Testing”

> Supported the establishment of 3GPP (3™ Generation Partnership Project) as the
leading standards organization for mobile telecommunications

» Project manager and secretary of TSG “Terminals” reponsbile for Terminal
Conformance Testing, Terminal Services and Capabilities, Universal Subscriber
Identity Module (USIM)

» Project manager and secretary of Terminals Working Group 2 “Terminal Services
and Capabilities” that was responsible for Terminal Execution Environments,
Messaging including Short Message Service (SMS), Cell Broadcast Service (CBS),
Enhanced Messaging Service (EMS), Multimedia Messaging Service (MMS),
Terminal Interfaces incl. AT-commands, Generic User Profile, Data Synchronization
and others

» Establishment and management of the Work Plan and follow-up and report on the
progress of the related work items

» Advising the chairmen and the standards groups on technical, procedural and
political issues

» Editorship of various GSM and UMTS technical specifications

» Responsible for presenting the technical results of the working groups to the parent
body

» Responsible for the communication with other standards bodies inside and outside
3GPP

» PR activities (articles, interviews)

12/1993 — 06/1998 Mannesmann Mobilfunk GmbH Diisseldorf, Germany

System Engineer and Project Manager in Quality Assurance and Technical Standards

Y

Leadership and management of acceptance test projects in the area of GSM Base
Station Controller (BSC) and GSM Base Station (BTS) hardware and software.
Leading project teams of around 15 people

Responsible for the clearance of releasing new software/hardware into the network
Supported Request for Quotations, supplier evaluation and pre-selection, project
manager of System Verification as a central part of the supplier selection process.
Representation of Mannesmann Mobilfunk to the ETSI standardization group
“Standardization Technical Committee SMG3 System Architecture”

Conduction of product and hardware development quality audits

Representative of Mannesmann Mobilfunk in A-interface interoperability testing
activities

Member of BSS product planning group which was defining operator requirements
for future BSS releases

Development of process improvements for type acceptance

YV V VYV ¥V VVV
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lll. LIST OF SUPPORTED PATENT LITIGATIONS AND VALIDITY ACTIONS

2024
Pantech Corporation v. Oppo Mobile Telecommunications Corp., Ltd.
Inter Partes Review matters
On behalf of Oppo
Counsel: Bayes PLLC
Role: Expert witness and consulting services

2024
Pantech Corp. et al. v. LG Electronics Inc. et al.
Civil Action No. 5:22-cv-00113-RWS-JBB (E.D.Tx.)
On behalf of LG Electronics
Counsel: Ropes & Gray LLP
Role: Expert withess and consulting services

2024
Ericsson v. Lenovo
Inter Partes Review matters
On behalf of Lenovo
Counsel: Kirkland & Ellis LLP
Role: Expert witness and consulting services

2024
Pantech Corp. et al. v. OnePlus Technology Co., Ltd.
Civil Action No. 5:22-cv-00069-RWS (E.D.Tx.)
On behalf of OnePlus
Counsel: Leydig, Voit & Mayer, Ltd.
Role: Expert withess and consulting services

2024
G+ Communications, LLC, v. Samsung Electronics Co., Ltd.
Civil Action No. 2:22-CV-78 (E.D.Tx.)
On behalf of Samsung
Counsel: Fish&Richardson P.C.
Role: Expert witness and consulting services

2023
Unified Patents, LLC v. Helios Streaming LLC
Inter Partes Review matters
On behalf of Unified Patents
Counsel: Akin
Role: Expert witness and consulting services

2023
Unified Patents, LLC v. SLS Manager Technologies
Inter Partes Review matters
On behalf of Unified Patents
Counsel: Unified Patents
Role: Expert withess and consulting services

2023
Headwater Research LLC v. Samsung Electronics Co., Ltd.
Inter Partes Review matters
On behalf of Samsung
Counsel: Fish&Richardson P.C.
Role: Expert witness and consulting services

2023
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Pantech Corp. et al. v. LG Electronics Inc. et al.
Inter Partes Review matters

On behalf of LG Electronics

Counsel: Ropes & Gray LLP

Role: Expert witness and consulting services

2023
Apple Computer Trading (Shanghai) Co., Ltd, Apple Electronics Products Commerce (Beijing)
Co., Ltd. v. Optis Cellular Technology LLC
Shenzhen, China, Intermediate People’s Court
On behalf of Apple
Counsel: WilmerHale
Role: Expert witness and consulting services
2023
Huawei Technologies Co., Ltd. v. MediaTek Inc.
Inter Partes Review matters
On behalf of MediaTek
Counsel: Finnegan, Henderson, Farabow, Garrett & Dunner, L.L.P.
Role: Expert witness and consulting service
2023
Apex Beam Technologies LLC v. Samsung
Inter Partes Review matters
On behalf of Samsung
Counsel: Finnegan, Henderson, Farabow, Garrett & Dunner, L.L.P.
Role: Expert witness and consulting services
2022
Constellation Designs LLC v. LG Electronics, Inc.
Inter Partes Review matters
On behalf of LG Electronics
Counsel: Fish&Richardson P.C.
Role: Expert witness and consulting services
2022
Unified Patents, LLC v. Togail Technologies LTD.
Inter Partes Review matters
On behalf of Unified Patents
Counsel: Duane Morris LLP
Role: Expert witness and consulting services
2022
Ericsson v. Apple
Certain Mobile Telephones, Tablet Computers With Cellular Connectivity, And Smart Watches
With Cellular Connectivity, Components Thereof, And Products Containing Same, Inv. No.
337-TA-1299 (U.S.I.T.C.)
On behalf of Apple
Counsel: WilmerHale
Role: Expert and consulting services
2022
Ericsson v. Apple
Civil Action No. 2:21-cv-376 (E.D.Tex.)
On behalf of Apple
Counsel: WilmerHale
Role: Expert and consulting services
2022
Intellectual Ventures |l LLC v. Toyota Motor Cooperation.
Inter Partes Review matters
On behalf of Toyota
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2022

2022

2022

2022

2021

2021

2021

2021

2020

Counsel: Finnegan, Henderson, Farabow, Garrett & Dunner, L.L.P.
Role: Expert witness and consulting services

Ericsson v. Apple
2nd Business Court, Rio de Janeiro, Brazil

On behalf of Apple
Counsel: WilmerHale
Role: Expert and consulting services

Ericsson v. Apple

Civil Court, Bogota, Columbia

On behalf of Apple

Counsel: WilmerHale

Role: Expert and consulting services

Proven Networks LLC. v. NetApp Inc.

Inter Partes Review matters

On behalf of NetApp

Counsel: Finnegan, Henderson, Farabow, Garrett & Dunner, L.L.P., Ropes & Gray LLP
Role: Expert witness and consulting services

Ericsson v. Apple
Inter Partes Review matters

On behalf of Apple
Counsel: Fish&Richardson, Erise IP
Role: Expert witness and consulting services

AEGIS 11 LLC v. Hisense Company, Ltd. and Hisense USA Corporation
Inter Partes Review matters

On behalf of Hisense

Counsel: Orrik Herrington & Sutcliffe LLP

Role: Expert witness and consulting services

Nokia v. Lenovo

Certain Electronic Devices, Including Computers, Tablet Computers, and Components and
Modules Thereof, Inv. No. 337-TA-1208 (U.S.I.T.C.)

On behalf of Lenovo

Counsel: WilmerHale

Role: Expert withess and consulting services

Optis Cellular Technology LLC et al. v. Apple

Claim No. HP-2019-000006 (High Court of Justice, Business and Property Courts of England
and Wales)

On behalf of Apple

Counsel: WilmerHale

Role: Expert witness and consulting services

Ericsson v. Samsung

Inter Partes Review matters

On behalf of Samsung

Counsel: Kirkland&Ellis LLP, Fish&Richardson
Role: Expert witness and consulting services
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2020

2020

2019

2019

2019

2019

2019

2019

Panoptis Patent Management LLC et al. v. Apple Inc.
Civil Action No. 2:19-cv-66 (E.D. Tex.)

On behalf of Apple

Counsel: WilmerHale

Role: Expert withess at bench trial

Sol IP, LLC v. AT&T Mobility, LLC et al.

Civil Action No. 2:18-cv-526 (E.D. Tex.)

On behalf of AT&T, Verizon, Sprint

Counsel: Gibson Dunn

Role: Expert withess and consulting services

Bell Northern Research LLC v. LG Electronics Inc. et al.
Civil Action No. 18-CV-2864-CAB-BLM (S.D. Cal.)

On behalf of LG Electronics Inc.

Counsel: Fish&Richardson

Role: Expert witness and consulting services

Conversant Wireless Licensing S.a.r.l. v. LG Electronics Deutschland GmbH
Civil Action No. 7 O 3277/18 (Landgericht Munich, Germany)

On behalf of LG Electronics Deutschland GmbH

Counsel: Wildanger Kehrwald Graf von Schwerin & Partner mbB

Role: Expert witness and consulting services

Bell Northern Research, LLC v. Huawei Device Co., Ltd, et al.
Civil Action No. 3:18-cv-01784-CAB-BLM

On behalf of Huawei

Counsel: Fish&Richardson

Role: Expert witness and consulting services

Uniloc USA, Inc., et al. v. Samsung Electronics America, Inc. and Samsung Electronics Co.
Ltd.

Civil Action Nos. 2:18-cv-00040-JRG, 2:18-cv-00041-JRG, 2:18-cv-00042-JRG and 2:18-cv-
00044-JRG (United States District Court for the Eastern District of Texas)

On behalf of Samsung

Counsel: Greenberg Traurig

Role: Expert witness and consulting services

Uniloc USA, Inc., et al. v. Huawei Device USA, Inc. et al.
Civil Action No. 2:18-cv- 00072-JRG-RSP (E.D. Tex.)
On behalf of Huawei

Counsel: McGuireWoods

Role: Expert witness and consulting services

Microsoft Corporation v. Uniloc 2017 LLC

Inter Partes Review of U.S. Pat. No. 7,167,487

Inter Partes Review of U.S. Pat. No. 7,075,917

On behalf of Microsoft and on behalf of Apple as joinder petitioner
Counsel: Klarquist Sparkman (Microsoft), Erise IP (Apple)

Role: Expert witness and consulting services

Qualcomm v. KFTC
South Korean Case, Seoul High Court
On behalf of intervenor Apple supporting the KFTC
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Counsel: Boies Schiller Flexner
Role: Expert witness

2018/19

Evolved Wireless, LLC v. Apple, Inc.

Civil Action No. 1:15-cv-00542-JFB-SRF

On behalf of Apple

Counsel: DLA Piper

Role: Expert witness and consulting services

2018/19

Cisco Systems Inc. v. Traxcell Technologies

Inter Partes Review of Traxcell Technologies patents
On behalf of Cisco

Counsel: King&Spalding

Role: Expert witness and consulting services

2018/19

Qualcomm Inc. v. Apple Inc.

Civil Action No. 3:17- cv-02398-DMS-MDD (United States District Court for the Southern
District of California)

Civil Action No. 3:17-cv-02402-WQH-MDD

Certain Mobile Electronic Devices and Radio Frequency and Processing Components Thereof
(11, Inv. No. 337-TA-1093

Inter Partes Review of U.S. PATENT NO. 9,154,356

Cases IPR2019-00047, IPR2019-00048, IPR2019-00049, IPR2019-00128, IPR2019-00129
On behalf of Apple and Intel

Counsel: WilmerHale

Role: Expert witness and consulting services

2018/19

2018

2017

2016

2016

Apple Inc. v. Qualcomm Inc.

Civil Action No. 3:17-CV-00108-GPC-MDD (United States District Court for the Southern
District of California)

On behalf of Apple

Counsel: Fish&Richardson, Boies Schiller Flexner

Role: Expert witness and consulting services

3G Licensing, S.A. et al. v. LG Electronics Inc. et al
Inter Partes Review of U.S. Patent No. 7,995,091
On behalf of LG Electronics

Counsel: Fish&Richardson

Role: Expert witness

Huawei Technologies Co. LTD. v. T-Mobile US, Inc. & T-Mobile USA, Inc.

E.D. Tex. Case Nos. 2:16-cv-00052-JRG-RSP; 2:16-cv-00055-JRG-RSP; 2:16-cv-00056-
JRG-RSP; and 2:16-cv-00057-JRG-RSP

On behalf of T-Mobile

Counsel: Gibson Dunn

Role: Expert witness and consulting services

Koninklijke KPN N.V. v. Samsung Electronics America, Inc. et al.
Civil Action No. 14-cv-1165

On behalf of Samsung Electronics

Counsel: Baker Botts

Role: Expert witness and consulting services

SSH v. Sony
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OLG Dusseldorf, Germany

On behalf of SSH

Counsel: Cohausz&Florack
Role: Technical expert support

2015/16
LG Electronics v. Core Wireless Licensing S.A.R.L.
Inter Parles Review of U.S. Patent No. 8,165,049
On behalf of LG Electronics
Counsel: Greenberg Traurig
Role: Expert witness

2015/16
Core Wireless Licensing S.A.R.L. v. LG Electronics Inc. and LG Electronics MobileComm
U.S.A., Inc

Civil Action No. 2:14-cv-911 (lead case) and Civil Action No. 2:14-cv-912 (consolidated)
On behalf of LG Electronics

Counsel: Greenberg Traurig, Sidley Austin

Role: Expert witness

2015
Intellectual Ventures | LLC v. T-Mobile USA, Inc. & T-Mobile US, Inc.
D. Del. Case No. 1:13-cv-01632
Intellectual Ventures Il LLC v. T-Mobile USA, Inc. & T-Mobile US, Inc.
D. Del. Case No. 1:13-cv-01633
On behalf of T-Mobile
Counsel: Gibson Dunn
Role: Technical expert support

IV. EDUCATION

10/1984 — 10/1993  University of Technology Aachen Aachen, Germany
Graduate of Electrical Engineering with a focus on telecommunications technologies
(Dipl.-Ing. TH)

10/1992 — 04/1993  University of Technology Trondheim Trondheim, Norway

Diploma Thesis "Design of a dual processor computer for digital signal processing in
power electronics"

V. LANGUAGES

German, English, French

V1. PUBLICATIONS (selection)

» “Unlocking the internet of things and driving the need for interoperability”, Global

Telecoms Business, December 2013

» “The need for standardisation in the M2M services layer”, Global Telecoms Business,

February 2014

» Co-authored white paper “Lightweight M2M: Enabling device management and

applications for the internet of things”, Open Mobile Alliance, March 2014

» “Objects are a new way to create M2M applications”, Global Telecoms Business, April
2014

» “The need for standardisation in the M2M services layer’, M2M Now, July 2015
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3GPP TSG RAN WG1 Meeting #62 R1-10xxxx
Madrid, Spain, 23 — 27 August, 2010

Agenda item 3

Title: Draft Report of 3GPP TSG RAN WGI1 #61bis v0.1.0
(Dresden, Germany, 28" June — 2" July, 2010)

Document for: Comment

Source: MCC Support

Please provide your feedback by the latest on 18" August 2010

™
—

A GLOBAL INITIATIVE

Fact Summary

Meeting: 3GPP TSG RAN WG1 #61bis
Dates: 28" June through 2" July, 2010
Venue: Maritim Hotel Dresden — Germany
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3GPP TSG RAN WG1 Meeting #62 R1-10xxxx
Madrid, Spain, 23 — 27 August, 2010

Main facts summary

3GPP TSG WG RANI #61 bis meeting, hosted by the European Friends of 3GPP took place at the Maritim Hotel
Congress Center in Dresden, Germany.

The meeting started at 9:05 on Monday 28" June and finished at 17:14 on Friday 2" July 2010.

The number of attending delegates was 234.

The week was scheduled as follows:

e Monday: Common session on Agenda items 1, 2, 3, 4, 6.1 (LTE CRs), 6.9 (UE cat) in the morning session.
Common session on Agenda item 6.2.4 (PUCCH) and 6.2.3 (PDCCH) for the rest of the day.

e  Tuesday: Main session on Agenda item 6.3.4 (Feedback), 6.2.4 (PUCCH), 6.2.3 (PDCCH), 6.2.7 (UCI on
PUSCH) and 6.2.2 (PHICH) chaired by Matthew Baker. HSPA parallel session on Agenda items 5.1.1, 5.1.2
(CRs), 5.3 (LCRTDD MC-HSUPA), 5.4 (LCRTDD MU-MIMO) and 5.5 (SI on Improvements for distributed
antennas for LCRTDD) chaired by Johan Bergman.

e  Wednesday: Parallel sessions dedicated to Downlink RS (Als 6.3.1 and 6.3.2) chaired by Tetsushi Abe on one
hand, remaining HSPA issues on 4-carrier HSDPA (Al 5.2) chaired by Matthew Baker on the other hand.

o  Wednesday following afternoon: Continued discussion on DL RS on one hand and session dedicated on Al 6.7
(Net.Pos) and 6.3.4 (Feedback) chaired by Matthew Baker. Drafting session on CRs related to 4C HSDPA chaired
by Johan Bergman.

e  Thursday morning: Parallel sessions on Al 6.8 (eICIC) chaired by Tetsushi Abe and on Al 6.3.3 (MU-MIMO) and
remaining CA topics chaired by Matthew Baker.

e  Thursday afternoon: Parallel sessions on remaining CA topics and Relay (Al 6.6) chaired by Matthew Baker and
Agenda items 6.4.1 to 6.5.2 (UL RS and UL MIMO) chaired by Charlie Zhang.

e Friday morning: Early parallel sessions to complete 4C HSDPA on one hand and eICIC on the other hand,
followed by common session on Agenda item 6.3.4 (Feedback) and CA continuation.

e Friday afternoon: Revisions

The list of action points that required RAN1 close follow-up is listed in Annex F (end of document).

The number of contribution documents for this meeting was 815.

Input Discussed
£egngin Lo Document Document
From Al 4 to 6.9 810 372

Note: The amount of documents includes those discussed during the email discussion session post meeting.

The following documents are missing. The corresponding contributions have not been handed over by companies.

ONEPLUS EXHIBIT 1009
Page 73 of 349



3GPP TSG RAN WG1 Meeting #62 R1-10xxxx
Madrid, Spain, 23 — 27 August, 2010

1. Opening of the meeting

Mr. Matthew Baker (RAN1 Chairman) welcomed the participants to the 61 RAN WG] bis meeting and opened the
meeting at 09:05.

Mr Georg Wannemacher from Deutsche Telekom AG welcomed the delegates on behalf of the European Friends of 3GPP
and detailed the domestic arrangements (meeting rooms, coffee breaks, restaurants and lunch suggestions) for the week. It
was also noticed that a QUALITY MEETING SURVEY to fill-in after the meeting will be greatly appreciated by the
organizer.

Furthermore, the group was also informed of a kind of social event that Vodafone would like to host together with
Technical University of Dresden. TU- Dresden is active is many European projects and has requested an opportunity to
demo their ongoing work on COMP to 3GPP community.

The demonstration is proposed to be done using live test bed with Vodafone and T-mobile providing the site, from the
entrance of the congress center.

Meeting time is requested for presentation of a brief contribution on simulation results and demo setup details (R1-
104122).

R1-104122

Cooperative Multipoint Performance Evaluation Based on Simulation and

Trial Measurements in Easy-C Project Vodafone

1.1 Call for IPR

The Chairman drew attention to Members’ obligations under the 3GPP Partner Organizations’ IPR policies. Every
Individual Member organization is obliged to declare to the Partner Organization or Organizations of which it is a
member any IPR owned by the Individual Member or any other organization which is or is likely to become
essential to the work of 3GPP.

The attention of the members of this Technical Specification Group is drawn to the fact that 3GPP
Individual Members have the obligation under the IPR Policies of their respective Organizational Partners
to inform their respective Organizational Partners of Essential IPRs they become aware of.
The members take note that they are hereby invited:
to investigate in their company whether their company does own IPRs which are, or are likely to become
Essential in respect of the work of the Technical Specification Group.
to notify the Director-General, or the Chairman of their respective Organizational Partners, of all
potential IPRs that their company may own, by means of the IPR Statement and the Licensing declaration
forms (e.g. see the ETSI IPR forms http://webapp.etsi.org/Ipr/).

2 Approval of Agenda

| R1-103430 | Draft Agenda for RAN1#61bis meeting | RANI Chairman

Matthew Baker (Chairman) proposed the agenda for the meeting and the plan (tentative schedule) of the week.
Decision: The agenda is approved.

3 Approval of Minutes from previous meeting

| RI-104138 | Final report of RAN1#61 meeting | MCC Support | ®1-103431) |
The document was presented by Patrick Mérias (ETSI Mobile Competence Center) and provides the outcomes of last
meeting. The revised document includes correct conclusion on the WF on HS-DPCCH for 4C-HSDPA that was agreed at
last meeting. It was brought to the attention of delegates that discrepency exists between the number of
registered/attending/signing participants. Signature of the participants list is mandatoty for all participants to a 3GPP
meeting and will impact the calculation of voting rights for future election.

Discussion (Question / Comment): Late comment was raised that the sentence in brackets “(with DMRS or non-
interleaving of CRS)”w.r.t Relaying UL grant agreement shall be removed on page 60.
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Decision: The document is updated in R1=104183 and approved.

R1-104182 | Selected highlights from RAN#48 RANI Chairman (R1-103431)
The document was presented by Matthew Baker and provides an overview of the outcomes of last plenary meeting.
Discussion (Question / Comment): Ericsson commented the CoMP simulation assumptions bullet observing that it had
two folds, meeting time issue and how companies set resources on the topic. Ericsson plans to run simulations and see
what can be concluded already by September timeframe.

Decision: The document is approved.

Note: SI on Energy Saving for UMTS on hold until RAN#49.

4 Incoming Liaison Statements

Reply LS on UE transmitter structure and power in MC-HSUPA for
1.28Mcps TDD

The document was presented by Ms Yanping Xing from CATT and confirms that RAN1 working assumptions are
consistent with the most likely implementation for multi-carrier HSUPA which utilize contiguous carriers. The reply also
confirms that no new UE power classes is currently foreseen by RAN4 with the introduction of MC-HSUPA, since
introducing higher maximum power will bring difficult problems for PA (higher unwanted emission and power
consumption, EMC requirements difficulties).

Discussion (Question / Comment): To be taken into account under Al 5.3.

Decision: The document is noted.

R1-103525 RAN4, CATT =R4-101779

| R1-103528 | Reply to LS on DB-DC-HSDPA secondary carricr activation | RAN4, ST-Ericsson — R4-102337

The document was presented by Johan Bergman from ST-Ericsson and informs RAN1 that for the case of DB-DC-
HSDPA, RAN4 concluded that it could be beneficial to allow for an interruption in the order of 200 us, for the scenario
mentioned in the question, in order to optimize the power consumption of the digital interface between RF and baseband.
The interruption is expected to affect both reception as well as transmission.

In addition, RAN4 concluded that it may be beneficial to allow for an interruption of the transmission and reception of the
carrier(s), in the band that is kept in active state, whenever the other band is deactivated. In analogy with the conclusion
from question 1, the interruption time can be in the order of 200 pus.

Discussion (Question / Comment): To be taken into account.

Decision: The document is noted.

LTE related LSs

R1-103524 LS on DL timing difference and DL timing reference in Carrier Aggregation RAN2, Qualcomm =R2-103449

The document was presented by Wanshi Chen from Qualcomm and provides RAN2 understandings w.r.t the timing of
uplink grants and downlink assignments and reference DL timing used by the UE.

Discussion (Question / Comment): RAN1 to take the information into account, and inform RAN2 if any concerns are
seen. NSN commented that there may be some impact to layer 1 = misadjustment between DL CC’s needs to be
minimized to avoid reducing processing time.

Decision: The document is noted.

R1-103526 I Reply LS on pathloss measurements in CA scenarios RAN4, NTT DoCoMo ‘ =R4-102260
The document was presented by Tetsushi Abe from NTT DoCoMo and confirms that path loss estimate should be done
from DL CC which has the DL-UL linkage signalled by network on SIB2, regardless whether the CCis de-activated or not.
No measurement configuration would be needed for the path loss measurement.

Discussion (Question / Comment): Chairman’s understanding is that info from RAN4 still needed. Qualcomm
commented that no RLF defined for SCC - Pathloss measurement may be unreliable. Philips commented that signalling
issues shall be assessed.

Decision: The document is noted.

R1-103527 I LS on in-device coexistence interference RAN4, CMCC = R4-102268

The document was presented by Xiaodong Xu from CMCC and shows RAN4 views on the coexistence issues between
ISM technologies and LTE deployed in the adjacent bands. As a conclusion, the coexistence issue can cause interference to
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the LTE receiver at the UE or make the LTE Tx cause interference to the ISM radio and methods for new signalling
procedures or resource sharing/re-allocation may need to be considered.

Discussion (Question / Comment): Not really relevant to RANI.

Decision: The document is noted.

LSs received during the week

Friday 2"

I R1-104168 I LS on SCell activation/deactivation | RAN2, NTT DoCoMo =R2-104181
The document was presented by Tetsushi Abe from NTT DoCoMo and informs of RAN2 decision to keep the SCell
activation/deactivation mechanism for Carrier Aggregation in Rel-10, as majority of the companies showed interest in the
possible UE battery consumption saving benefits. The LS is to RAN4 for answering questions related to glitches in
PDCCH/PDSCH reception if the UE is allowed to retune the RF bandwidth of a RF component at SCell
activation/deactivation transitions and during RRM measurements on a deactivated Scell.

Decision: The document is noted.

R1-104264 | LS on CIF values | RAN2, Qualcomm =R2-104209
The document was presented by Perter Gaal from Qualcomm. RAN2 asks RANT1:
e to indicate if the value of the CIF is unique for each cell configured for a particular UE.
e to indicate if the CIF is expected to change during the lifetime of an SCell.
Decision: The document is noted. RANT1 should think about it until next meeting.

| R1-104265 | Per UE PHR related questions | RAN2, MediaTek = R2-104205
The document was presented by Matthew Baker on behalf of MediaTek. RAN2 asks RAN1’s advice as to the need for
additional power headroom information to be provided to the eNB, in addition to the per-CC PHR.

Decision: The document is noted. RANT1 should think about it until next meeting.

| R1-104266 | LS on status of RAN2 decisions on CA | RAN2, Alcatel-Lucent | =R2-104201 |

The document was presented by Mrs Jungah Lee from Alcatel-Lucent and informs RAN1 of the relevant CA decisions (not
covered by other LSes) taken in RAN2#70bis.
Decision: The document is noted.

5 UTRA

R1-104141 Minutes from RAN1#61bis HSPA sessions Ad Hoc chairman (Ericsson)

The document was presented by Johan Bergman from Ericsson.
Decision: The document is endorsed and reported as follows in sections 5.1, 5.3, 5.4, 5.5 and 5.6.

5.1 Maintenance of UTRA Release 99 — Release 9

5.1.1 FDD

R1-103460 Support for different HS-SCCHs in contiguous TTIs in CELL_FACH Ericsson. ST-Ericsson

Decision: The document is noted.

Agreement:
e From RANI point of view, there is nothing preventing the Rel-8 feature ‘Support for different HS-SCCHs in
contiguous TTIs’ from being valid also in CELL_FACH (i.e. not only in CELL_DCH).
e Provide a draft LS to RAN2 and RAN3 in R1-104145 (Ericsson).
Friday 2"

R1-104145

Draft LS to RAN2 and RAN3 on Support for different HS-SCCHs in
contiguous TTIs in CELL_FACH

The document was presented by Johan Bergman from Ericsson. MCC shall check WI code. Motorola questioned whether
the attachment was actually needed = just for background information.

Ericsson
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Decision: The document and final LS is agreed in R1=104243. (W1 code: RANimp-UplinkEnhState)

R1-10xxxx

25.214 CRO605R3 (Rel-7. F) Clarification of HS-DSCH and HS-SCCH

Infineon Technologies.

reception in CELL_FACH. CELL_PCH and URA_PCH states

RI-103868 reception in CELL_FACH. CELL_PCH and URA_PCH states Qualcomm Incorporated

R1-103869 25.214 CRO606R2 (Rel-8. A) Clarification of HS-DSCH and HS-SCCH Infineon Technologies.
reception in CELL_FACH. CELL_PCH and URA_PCH states Qualcomm Incorporated

R1-103870 25.214 CR0O607R2 (Rel-9. A) Clarification of HS-DSCH and HS-SCCH Infineon Technologies.

Qualcomm Incorporated

Decision: The documents are noted and agreed in principle. Companies are encouraged to check the details until Friday. If
needed, revisions can be provided in R1-104146 to R1-104148 (Infineon).

Friday 2"

Qualcomm informed that consensus was reached and asked to minute that the following UE behavior is implied by the
CRs in R1-103868/3869/3870: “In CELL_FACH and CELL_PCH state, when UE receives two H-RNTIs on two HS-

SCCHes in the same TTI, the UE behavior is not defined."
Infineon informed that no more comments were received. R1-104146 to R1-104148 are not needed and original versions in
R1-103868 to R1-103870 are agreed.

R1-103847

Impact of Unequal P/S-CPICH power setting on CQI reporting procedure
when the UE is configured in MIMO mode

Qualcomm Incorporated

Decision: The document is noted.

25.214 CR0602R2 (Rel-7, F) Clarification of the CQI definition when the UE

Huawei, Qualcomm

UE is configured in MIMO mode

R1-104003 . . Incorporated, InterDigital
is configured in MIMO mode Communication LLC
25.214 CRO603R2 (Rel-8, A) Clarification of the CQI definition when th Huawei, Qualcomm
R1-104004 - - (Re-S, artication of the ¢ onwhen the Incorporated, InterDigital
UE is configured in MIMO mode L
Communication LLC
R . .. Huawei, Qualcomm
R1-104005 25.214 CR0604R2 (Rel-9, A) Clarification of the CQI definition when the Incorporated, InterDigital

Communication LLC

Decision: The documents are noted. It is agreed that the desired UE behaviour is to compensate for the S-CPICH power
offset in the MIMO CQI calculation. Continue discussion offline until Friday. If needed, revisions can be provided in R1-
104149 to R1-104151 (Huawei).

Friday 2"

Huawei briefly presented the revisions in R1-104149 to R1-104151.
Motorola provided following text on the reflector “In addition, while estimating the CQI, the UE should take into account
the relative transmit power of the S-CPICH compared to the primary CPICH transmit power as specified in section

5.2.16.” Text was not agreed by Qualcomm. NSN
The need for a clarification is agreed in principle.

do not stron«ili see the necessiti of such CRs.

| R1-104006 | Activation state of the secondary uplink frequency | Huawei | |
Decision: The document is noted.

| R1-104038 | 25.212 CR0287 (Rel-9, F) Clarification of uplink frequencies | ztE | |
Decision: The document is noted. Provide revision 1 in R1-104152 (ZTE).

Friday 2" : R1-104152 is agreed

| R1-104039 | 25213 CRO107 (Rel-9, F) Clarification of uplink frequencics | ztE | |
Decision: The document is noted. Provide revision R1 in R1-104153 (ZTE).

Friday 2" : R1-104153 is agreed

| R1-104037 | RF impact of multi-carrier HSDPA | ztE | |

Decision: The document is noted. Companies are encouraged to check further and if needed contribute to the appropriate
WG(s) at the next meeting(s).

R1-104180

Clarification of E-AGCH/E-RGCH monitoring in a CM gap when
DL_DRX_Active is TRUE

Qualcomm Incorporated

Decision: The document is noted. Provide a Rel-7 CR and shadow CRs for Rel-8 and Rel-9 in R1-104154 to R1-104156

(Qualcomm).
Friday 2" :
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25.214 CR0612 (Rel-7, F) Clarification of E-AGCH/E-RGCH monitoring in

UL a CM gap when DL_DRX_Active is TRUE Qualcomm Incorporated
25.214 CR0613 (Rel-8, A) Clarification of E-AGCH/E-RGCH monitoring in

R1-104155 a CM gap when DL_DRX_Active is TRUE Qualcomm Incorporated
25.214 CR0614 (Rel-9, A) Clarification of E-AGCH/E-RGCH monitoring in

RISIOIEE a CM gap when DL_DRX_Active is TRUE Qualcomm Incorporated

Decision: The documents are noted and CRs are agreed according MCC shall check for the correct spec version, CR
category and CR release version into the cover sheets.

25224 CR0253 (Rel-8, F) Clarification on HS-DSCH transmission in
R1-103993 CELL_PCH or URA_PCH state for 1.28Mcps TDD TD Tech
Decision: The document is noted.
25224 CR0254 (Rel-9, A) Clarification on HS-DSCH transmission in
R1-103994 CELL_PCH or URA_PCH state for 1.28Mcps TDD TD Tech
Decision: The document is noted.
Updated simulation assumptions can be provided in R1-104143 (TD Tech).
Friday 2"
Simulation assumptions HS-DSCH transmission in CELL_PCH or
R1-104143 URA_PCH state for 1.28Mcps TDD TD Tech

The document was presented by Ms Rong Li from TD Tech.

Discussion (Question / Comment): CATT believes payload size is not sufficient and the value 176 should be added.
Decision: The document is noted and shall be revised with the add-on “select one or both of {176, 240}. Final version in
R1-104257 is agreed for HS-DSCH performance investigation in Enhanced CELL_PCH or URA_PCH states.

5.2 4-carriers HSDPA
WID in RP-091438
5.2.1 Remaining details

3C without MIMO

Ericsson, ST-Ericsson, Nokia
Siemens Networks, Nokia,
Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell

R1-103461 Proposed way forward on HS-DPCCH design for 3C-HSDPA w/o MIMO

The document was presented by Johan Hultell from Ericsson and proposes the following as a basis for further detailed
design:

e  Proposal 1: Adopt SF128 for HS-DPCCH also for the cases when 3 carriers without MIMO are configured.

e Proposal 2: ADTX codeword is included in the ACK/NACK codebook also for the case when 3 carriers are

configured without MIMO.

e Proposal 3: Changing transmission power in the middle of an uplink slot due to half slot ACK/NACK

transmission should be avoided also for the case where 3 carriers without MIMO are configured.

e Proposal 4: When 3 carriers are configured the information of the fourth CQI field is always DTXed.
Discussion (Question / Comment): Number of contributions seems to show other proposals, said Mr Chairman. Huawei
has different view on DTX codeword and believes better performance can be achieved.

Decision: The document is noted.

R1-104213 HS-DPCCH Configuration for 3C without MIMO Qualcomm Incorporated (R1-103851)

The document was presented by Arjun Bharadwaj from Qualcomm and proposes:
e When the UE is configured with 4 carriers or 3 carriers with MIMO on at least one carrier,
o Spreading factor 128 is used for the HS-DPCCH channel regardless of the number of activated carriers.
o Rel-9 DC-MIMO codebook is used regardless of whether MIMO is configured or not.+
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e Adopt a single code book Rel-10 TC-HSDPA solution for the case when the UE is configured with 3 carriers
without MIMO that is transmitted using 1xSF256.
Discussion (Question / Comment): Issues on robustnees raised by Huawei. Ericsson agreed with proposal 1 in first bullet.
Decision: The document is noted.

R1-103463 ACK/NACK for 3C-HSDPA without MIMO Ericsson. ST-Ericsson

The document was presented by Johan Hultell from Ericsson and proposes to:
e Adopt a 1xSF128 HS-DPCCH solution also for the case of 3C-HSDPA and where none of the carriers are
configured with MIMO.
e Reuse the Rel-9 HARQ-ACK codebook also for the case of 3C-HSDPA and where none of the carriers are
configured with MIMO.
e Discuss whether a new DTX codeword for the 3C-HSDPA without MIMO as a possible optimization.
e  Agree that the HARQ-ACK information of the fourth carrier always is DTXed (i.e. the codeword A/D would be
used when sending an ACK for carrier 3) when a UE is configured with 3 carriers without MIMO.
Discussion (Question / Comment): Evaluating detection performance was debated, when Node-B fails to decode the
codeword correctly.
Decision: The document is noted.

InterDigital Communications,
LLC
The document was presented by Joseph Levy from InterDigital and proposes the following:
e Use 1xSF256 frame structure with a Release 8 backward compatible codebook for the special case of 3C w/o
MIMO.

e Adopt a Release 8 backward compatible ACK/NACK codebook of similar decoding performance to the proposed.
Discussion (Question / Comment): Is the use of new codebook with 1xSF128 an option InterDigital may considered?
asked Ericsson. SF128 new codebook shows almost same performance curves (InterDigital)

Decision: The document is noted.

R1-103947 Considerations regarding HS-DPCCH design for 3C without MIMO

| R1-104007 | HS-DPCCH design for 3C-HSDPA without MIMO | Huawei | |
The document was presented by Zongjie Wang from Huawei and proposes to adopt SF256 for HS-DPCCH of 3C-HSDPA
without MIMO configured. The paper concludes that SF256 scheme is more attractive than SF128 scheme for 3C-HSDPA
without MIMO, as not only does SF256 provide gains of mis-detection but also considerable gains of RLC retransmission

in all sub-cases of 3C-HSDPA and also outperforms SF128 under the consideration of robustness.

Decision: The document is noted.

| R1-104008 HARQ-ACK codebook design for 3C-HSDPA without MIMO | Huawei |

The document was presented by Yang Bo from Huawei and introduces 3 joint coding schemes of codebook design for 3C-
HSDPA without MIMO operation and analyses the code distance and performance of codebooks for further discussion in
RANI.

Decision: The document is noted.

R1-104200 HS-DPCCH design for 3C-HSDPA without MIMO configuration ZTE (R1-104040)

The document was presented by Jun giang Liu from ZTE and proposes to:
e Adopt 1xSF256 HS-DPCCH scheme for the case of 3-carrier without MIMO configuration.
e Joint coding of HARQ-ACK messages of 3 carriers for the case of 3-carrier without MIMO configuration.
e  Adopt the codebook proposed in this contribution for joint coding of HARQ-ACK messages and consider using
the Rel-8 compatible codebook for robustness.
Decision: The document is noted.

Nokia, Nokia Siemens
Networks

R1-104108 Discussion on the remaining details of 4-carrier HSDPA

The document was presented by Arto Lehti from Nokia and concludes as follows:
e  Use the same HS-DPCCH design for 4C-HSDPA configuration when one carrier is deactivated, and for 3C-
HSDPA when all three carriers are active, for both MIMO and non-MIMO cases
e Adopt the proposals from the RAN1#61 meeting minutes highlighted with yellow colour in this contribution
e  The Rel-5 — Rel-9 signalling values for Aack, Anack and Acqr are used as basis for the dynamic 4C-HSDPA
HARQ-ACK and CQI power settings

10
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e For HARQ-ACK, the first half-slot should be encoded with two carriers” HARQ-ACK as in 4 carrier case, and
the second half-slot should use the same approach and always use a DTX code word for the 4th (not configured)
carrier

e  The CQI field that is not needed should be in DTX

e Possible explicit limitation to the number of parallel HS-SCCH orders should be discussed

Discussion (Question / Comment): W.r.t proposal 2, Mr Chairman commented that it was already agreed and correctly
minuted in the revised R1-104183.
Decision: The document is noted.

From the different contributions, companies in favor of:

e  SF128: Ericsson, ST-Ericsson, Nokia, NSN, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

e SF256: Qualcomm, InterDigital, Huawei, ZTE
As the group already agreed details of HS-DPCCH channelisation code (SF128) for 4C and also agreed to improve the 3C
case, Mr Chairman asked whether companies supporting SF128 will agree to proceed with SF256.
Ericsson commented that there was no proof of actual system performance gain.
NSN view is that there are very little difference in performance between the two but testing efforts should be taken into
account and may imply longer time to market.

Way forward: Adopt Alt 2, provided that the codebook is agreed by 8am Friday morning. If the codebook is not agreed,
then Alt 1a is adopted. Codebook design will not be on the agenda for subsequent meetings.
o Altla:
o SF128 with reused Rel-9 codebooks:
o Ericsson, ST-Ericsson, Nokia, NSN, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
o Alt2:
o SF256 with new codebook:
o Qualcomm, InterDigital, Huawei, ZTE
Friday 2"
No objection from NSN with the WF but further codebook optimization might be needed.
Therefore it is agreed to :
e use codebook from Table 5 in R1-104008 (based on analysis in R1-104237).
o subject to checking of cases that have not been analysed.
e SF=256 for 3C configured, w/o MIMO.

Performance evaluation of proposed codebooks for 3C-HSDPA
R1-104237 without MIMO configuration ZTE
Other codebook aspects
R1-104009 Discussion on DTX codeword for HARQ-ACK of 4C-HSDPA Huawei

The document was presented by Yang Bo from Huawei and proposes to adopt ‘PRE’ as the DTX codeword and append it
to the Rel-9 codebook for 4C-HSDPA.
Decision: The document is noted.

Conclusion: Keep POST codeword unless a different codeword (new or PRE) is agreed by Friday.
Friday 2" : It is agreed to use new DTX codeword from R1-103462.

InterDigital Communications,
LLC

The document was presented by Joseph Levy from InterDigital and discusses various considerations on the CQI encoder
design for 3/4-carrier HSDPA. The proposed solution for CQI coding for pairs of non-MIMO cells (CQIs for pairs of non-
MIMO cells are jointly coded and repeated.) shows small technical advantage according to this paper.

Discussion (Question / Comment): Ericsson, Qualcomm, NSN not actually in favor of.

Decision: The document is noted.

R1-103948 PCI/CQI coding and mapping for 4C-HSDPA

Conclusion: Adopt independently-coded CQI/PCI.

InterDigital Communications,
LLC

The document was presented by Joseph Levy from InterDigital and proposes the following:

R1-103950 Open issues for UL Feedback design for 4C-HSDPA

11
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e The HARQ-ACK codebook is selected based on the carrier activation status depending on the MIMO
configuration per carrier group.
e No remapping for the case when 3 carriers remain activated.
Discussion (Question / Comment): Ericsson not in favor of proposal 1 but fine with proposal 2 and commented that Rel-
9 codebook is always used regardless of the MIMO configuration.
Decision: The document is noted and proposal 2 is agreed: No remapping for the case when 3 carriers remain activated.
It is also agreed that the Rel-9 codebooks are always used for the 4C cases regardless of the MIMO configuration.

Power offsets and HS-SCCH order reliability

R1-103462 HS-DPCCH power offsets for 4C-HSDPA Ericsson. ST-Ericsson

The document was presented by Johan Hultell from Ericsson and proposes the following:
e  When 3 or 4 carriers are activated
o Ifthe POST codeword is reused as DTX codeword
= A HARQ-ACK power offset of 4 dB is used if at most one of the activated carriers in each of
the two pair of carriers that are encoded jointly is configured with MIMO.
= Otherwise a power offset of 6 dB is required.
o Ifanew DTX codeword is introduced
= A HARQ-ACK power offset of 4 dB is sufficient for all scenarios.
= In scenarios where all carriers are configured in SISO mode a 2 dB power offset may be
sufficient.
e  When 2 carriers are activated
o A HARQ-ACK power offset of 2 dB is used for all cases
o No power offset is used for the other cases
e  When 1 carrier is activated
o A HARQ-ACK power offset of 2 dB is used if the carrier is configured in MIMO mode.
o No power offset is used for the other cases.
Decision: The document is noted.

R1-103853 HS-DPCCH Power Offsets for 4C-HSDPA Qualcomm Incorporated

The document was presented by Arjun Bharadwaj from Qualcomm and proposes the required HS-DPCCH power offsets
for the different configurations in 4C-HSDPA.

Discussion (Question / Comment): Evaluation methodology was debated in order to provide good performance
comparison.

Decision: The document is noted.

Conclusion:
Agree power offset evaluation methodology by _ and decide power offsets at RAN1#62.

| RI-104181 | Discussion on HS-SCCH order reliability | Huawei | (R1-104010)
The document was presented by Yang Bo from Huawei and raises the issue that, for the case of MC-HSDPA, the
probability of mis-detection and false alarm becomes relatively higher compared to Rel-5 due to codeword decoding error.
Some solutions are considered to lower the error probability of HARQ-ACK feedback for HS-SCCH order.

Discussion (Question / Comment): Alcatel Lucent noticed new codebook be used in this paper = Huawei: actually no
new codebook. Motorola do not see the reason of having different power level for HS-DPCCH ?

Decision: The document is noted.

Ensuring robustness of activation/de-activation of secondary carriers in 4C-
HSDPA
The document was presented by Arjun Bharadwaj from Qualcomm and proposes:
e The HS-DPCCH power offset is boosted by an additional amount that is configured by the network, whenever an
acknowledgement is sent in response to a carrier (de)activation HS-SCCH order.
e Upon (de)activation of carriers, the UE applies a boost to the HS-DPCCH power offsets (AACK, ANACK,
ACQI) for a configurable period of time.
Decision: The document is noted.

R1-103852 Qualcomm Incorporated

Alcatel-Lucent, Alcatel-

R1-104068 HS-SCCH Order and HS-DPCCH Robustness in 4C-HSDPA .
Lucent Shanghai Bell

12
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R1-10xxxx

The document was presented by Shin horng Wong from Alcatel Lucent and deals with two error scenarios (Error 1 & Error
2) that cause the HS-DPCCH format to be out of sync between the NB and the UE. A proposed solution in [R1-3129 -
Qualcomm] to increase the HS-DPCCH power after HS-SCCH change is discussed and it is concluded that the proposed

solution may cause excessive interference and it is unable to handle Error 2.

Discussion (Question / Comment): No clear view how these error cases should be handled, said Mr Chairman.
Decision: The document is noted.

Motorola would like to see the text related to received powers unmodified in the MIMO CRs.

Conclusion: No consensus of a need to do anything for this case.

Friday 2™

R1-104159

Minutes from RAN1#61bis 4C-HSDPA drafting session

HSPA session chairman

The document was presented by Johan Bergman from Ericsson and provides the outcomes of the CRs drafting session,
including the remaining details as reported hereafter.
Decision: The document is endorsed.

Power saving, DRX and autonomous deactivation

R1-103464

UE DRX for 4C-HSDPA

Ericsson. ST-Ericsson

Decision: The document is noted.

R1-104067

UE Autonomous Secondary Carrier Deactivation in 4C-HSDPA

Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell

Decision: The document is noted.

R1-104179

Power saving solutions for 4C-HSDPA

Nokia, Nokia Siemens
Networks, Huawei, Qualcomm,
ZTE, InterDigital

(R1-104109)

Decision: The document is noted.

R1-104070

Fast Activation/Deactivation of Secondary Carriers for Energy Saving &
Load Balancing in 4C-HSDPA

Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell

Decision: The document is noted.

Serving cell change

R1-104069

Enhanced Serving cell Change in 4C-HSDPA

Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell

Decision: The document is noted.

R1-104071

Further Discussion on Fast Primary Carrier Change in 4C-HSDPA

Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell

Decision: The document is noted.

Miscellaneous
Alcatel-Lucent, Alcatel-
R1-104072 On 4C-HSDPA Cell Coverage Lucent Shanghai Bell
Decision: The document is noted
Not treated.
| R1-104114 | Timer based implicit deactivation for 4C-HSDPA Huawei
5.2.2 Draft CRs

Draft CRs shall be updated with the latest decisions in R1-104170 to R1-104174. - to be endorsed on Friday morning.
Prepare a draft LS to RAN2, RAN4 cc RAN3 with draft CRs attached to it (in R1-104175)

Friday 2"
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R1-10xxxx

R1-104170

25.211 CR0284R1 (Rel-10, F) Introduction of 4C-HSDPA

Qualcomm Incorporated,
Nokia Siemens Networks,
Nokia, Ericsson, ST-Ericsson,
Huawei, Interdigital,
Samsung, ZTE, Alcatel-
Lucent, Alcatel-Lucent
Shanghai Bell

(R1-103854)

Decision: The document is noted and CR is technically endorsed.

R1-104171

25.212 CR0O288R1 (Rel-10, F) Introduction of 4C-HSDPA

Qualcomm Incorporated,
Nokia Siemens Networks,
Nokia, Ericsson, ST-Ericsson,
Huawei, Interdigital,
Samsung, ZTE, Alcatel-
Lucent, Alcatel-Lucent
Shanghai Bell

(R1-103855)

Decision: The document is noted and CR is technically endorsed.

R1-104172

25.213 CRO108R1 (Rel-10, F) Introduction of 4C-HSDPA

Qualcomm Incorporated,
Nokia Siemens Networks,
Nokia, Ericsson, ST-Ericsson,
Huawei, Interdigital,
Samsung, ZTE, Alcatel-
Lucent, Alcatel-Lucent
Shanghai Bell

(R1-103856)

Decision: The

document is noted and CR is technically endorsed. MCC shall correct cover sheet by removing brackets in
the sourcing companies list.

R1-104173

25.214 CRO611R1 (Rel-10, F) Introduction of 4C-HSDPA

Qualcomm Incorporated,
Nokia Siemens Networks,
Nokia, Ericsson, ST-Ericsson,
Huawei, Interdigital,
Samsung, ZTE, Alcatel-
Lucent, Alcatel-Lucent
Shanghai Bell

(R1-103857)

Decision: The document is noted. It shall be revised in R1-104174 with “the secondary serving cell” changed to “any

secondary serving cell” in section 6A.1.1. Revision in R1-104174 is endorsed.

| RI-103858

| 25.215 CR0O198 (Rel-10, F) Introduction of 4C-HSDPA

| Qualcomm Incorporated

Decision: The document is withdrawn. CR is withdrawn as there are no changes needed to 25.215.

| RI-104175

| [DRAFT] LS on Draft RAN1 CRs for 4C-HSDPA

| Qualcomm

The document was presented by Sharad Sambhwani from Qualcomm and reports the progress achieved by RAN1 on the
4C-HSDPA work item, including a set of technically endorsed draft CRs to the RANI specifications.
Discussion (Question / Comment): NSN kindly commented that there was no reason to use different font color. Motorola
noticed that reference to the list of CRs attached to the LS shall be updated to reflect the revision in R1-104174.

Decision: The document is noted and final LS is agreed in R1=104242.

53 LCR TDD MC-HSUPA

WID in RP-090990

R1-103877 Consideration on UPH  of 1.28M TDD MC-HSUPA ZTE
Decision: The document is noted.

R1-103984 Discussion on UPH in MC-HSUPA for 1.28Mcps TDD CATT
Decision: The document is noted.

R1-103997 Discussion on UPH for 1.28Mcps TDD MC-HSUPA TD Tech

Decision: The document is noted.

Working assumptions, to be checked until next meeting:
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e In MC-HSUPA, UPH of one E-PUCH carrier can be derived from the UPH of other E-PUCH carriers.
e In MC-HSUPA, only the UPH for the carrier where the SI is reported is reported in the SI.

R1-103983 Discussion on DRX in MC-HSUPA for 1.28Mcps TDD CATT

Decision: The document is noted.

R1-103996 Discussion on DRX procedures for 1.28Mcps TDD MC-HSUPA TD Tech

Decision: The document is noted.

Agreements:
e For HS-SCCH or E-AGCH monitoring, the activation and deactivation status of DRX is always identical for all
the carriers. The DRX (de)activation order carried by HS-SCCH is effective for all carriers.
e Parameter UE_ DRX Enabled should be maintained per UE.
e Parameter E AGCH_DRX Active also should be maintained per UE.
e  Parameters of DRX pattern should be shared by all carriers of MC-HSUPA.

Companies are encouraged to study the properties (battery saving vs complexity) of common and carrier-specific DRX
state machines respectively until the next meeting.

R1-103995 Discussion on E-HICH allocation for 1.28Mcps TDD MC-HSUPA TD Tech

Decision: The document is noted.

Agreement:
o The E-PUCH and the associated E-HICH are allocated on the same carrier.

Provide draft LS to RAN2, RAN3 and RAN4 on the RAN1 agreements made so far in R1-104144 (CATT).

R1-104144 | Draft LS to RAN2, RAN3 and RAN4 on LCR TDD MC-HSUPA CATT |

The document was presented by Ms Yanping Xing from CATT.
Decision: The document is noted and final LS is agreed in R1-104258.

54 MU-MIMO for LCR TDD

WID in RP-100347

Discussion on special default midamble allocation scheme for LCR TDD
R1-103875 MU-MIMO ZTE
Decision: The document is noted.
Discussion on association between midambles and channelisation codes for
R1-103986 MU-MIMO CATT
Decision: The document is noted.
R1-103999 Discussion on midamble allcation for 1.28Mcps TDD MU-MIMO TD Tech
Decision: The document is noted.
R1-103876 Discussion of logical resource tag ID allocation scheme for MU-MIMO of ZTE.Potevio
1.28Mcps TDD
Decision: The document is noted.
R1-103985 Discussion on optimization of E-HICH signature sequence allocation in MU- CATT
MIMO
Decision: The document is noted.
R1-103998 E-HICH signature sequence allocation for 1.28Mcps TDD MU MIMO TD Tech

Decision: The document is noted.
It is FFS till the next meeting which schemes to pick and whether the standalone midamble allocation is made by the Node
B or the RNC. CATT will initiate an h
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R1-104197 Control channel design in MU-MIMO for LCR TDD CATT, ZTE (R1-103987)

Decision: The document is noted.

R1-104000 Control Channel design for 1.28Mcps TDD MU-MIMO TD Tech

Decision: The document is noted.

Conclusion: The control channel design in R1-104197 is agreed.

5.5 SI on Improvements for Distributed Antennas for LCR TDD

SID RP-100178

Summary from email discussion on Improvements of distributed antenna for
R1-103879 1 28Mcps TDD ZTE
The document was presented by River Huang from ZTE.
Decision: The document is noted.
R1-104142 ?lljs]c)usswn on measurement in distributed antenna scenario for 1.28Mcps 7TE (R1-103878)

Decision: The document is noted.
Companies are encouraged to investigate till the next meeting to what extent the CELL PORTION concept can be re-used
and what additional enhancements may be needed. ZTE will initiate an d

5.6 Other

| R1-104157 | On deploying DC-HSDPA UEs in Single Carrier Networks Qualcomm Incorporated (R1-103859)
Decision: The document is noted.

6 E-UTRA

6.1 Maintenance of E-UTRA Releases 8 — 9

R1-103744 Discussion on MBMS UE capability Panasonic

The document was presented by Hidetoshi Suzuki from Panasonic and is an attempt to conclude MBMS capability for
release 9. It is proposed that minimum MBMS capability is specified in TS36.306 as shown in table 1.

Discussion (Question / Comment): Topic needs further discussion in RAN1, said Mr Chairman.

Ericsson basically agreed with the proposal but the way it is captured should be revised (wrong section)

Philips raised CA specific issues and that UE categories for Rel-10 shall be also considered.

Decision: The document is noted. Draft CR in R1-104185 and draft LS in R1-104186.

Friday 2"
Panasonic, Alcatel-Lucent,
Alcatel-Lucent Shanghai Bell,
R1-104185 36.306 Draft CR (Rel-9, F) Clarification of MBMS UE Ericsson, ST-Ericsson,
capability Huawei, KDDI, Samsung,

Orange, Nokia, Nokia
Siemens Network

Discussion (Question / Comment): It is noted that no specific UE capability is defined. Typo on cover page and section
number for correction.
Decision: The document is noted, corrected and final version is endorsed in R1-104260.

R1-104186 Draft LS on MBMS UE capability Panasonic, ...
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Discussion (Question / Comment): CR Tdoc must be updated + sentence referring to discussion document shall be
removed; CRs 2 CR
Decision: The document is noted and final LS is agreed in R1=104261.

| R1-104124 | 36.212 Draft CR on Soft Buffer Size Determination for PMCH Qualcomm Incorporated |
The document was presented by Wanshi Chen from Qualcomm and clarifies that soft buffer size limitation is only
applicable to PDSCH.

Discussion (Question / Comment): No comment.

Decision: The document is noted. CR shall be revised in R1-104187 as CR0099 to update cover sheet and modify text to
explicitly list transport channels.

Friday 2"

Qualcomm Inc., Alcatel-
Lucent, Alcatel-Lucent
36.212 CR0099 (Rel-9, F) Clarify soft buffer size determination | Shanghai Bell, Panasonic,
for MCH NEC, Ericsson, ST-Ericsson,
Nokia, Nokia Siemens
Networks

R1-104187 (R1-104124)

Decision: The document is noted and CR is agreed.

Panasonic, Alcatel-Lucent,
Alcatel-Lucent Shanghai Bell,
CATT, Ericsson, Huaweli,
LGE, Nokia, Nokia Siemens
Networks, Potevio, Samsung,
ST-Ericsson, ZTE

R1-103745 Draft LS on the description of multi-user MIMO in feature group indicator

The document was presented by Hidetoshi Suzuki from Panasonic.
Decision: The document is noted and final LS is approved in R1-104188.

36.213 DraftCR (Rel-8, F) Small correction to PUSCH power control
parameter

R1-103991 Potevio

The document was presented by Liangang Chi from Potevio and Correct the parameter

PREAMBLE INITIAL RECEIVED TARGET POWER to the preamblelnitialReceivedTargetPower.

Discussion (Question / Comment): Definitely not a Rel-8 CR, according to Mr Chairman.

Decision: The document is noted and draft CR is not agreed. The CR shall be readdressed once Rel-10 specifications are
available.

R1-103992 36.213 DraftCR (Rel-9, A) Small correction to PUSCH power control Potevio
parameter
See decision on R1-103991 above.
R1-104001 | Draft Rel-8 CR on correction on CRS transmission CATT

The document was presented by Zhukang Shen from CATT and specifies that CRS shall be transmitted in all DWPTS of
frame structure type 2.

Discussion (Question / Comment): Whether cell-specific reference signals shall be transmitted in all downlink subframes
and DwPTS is the question. The only case where CR will be needed is when downlink subframes do not include DwPTS,
said Mr Chairman.

Nokia supports Mr Chairman’view.

Decision: The document is noted and draft CR is not agreed. Following off line discussion, it is clear that the statement
that Cell-specific reference signals shall be transmitted in all downlink subframes in a cell supporting non-MBSFN
transmission includes DwPTS in FS2.

| R1-104002 Draft Rel-9 CR on correction on CRS transmission | CATT

See decision on R1-104001 above.

Confirmation of UE behaviour in case of simultaneously-triggered SR, SRS Alcatel-Lucent Shanghai Bell,
and CQI Alcatel-Lucent
The document was presented by Yu Yong from Alcatel-Lucent Shanghai Bell and provides the following clarifications:
e UE behaviour (send shortened SR together with SRS, drop CQI) is the right interpretation according to the
specifications under this situation;
e UE behaviour (send shortened SR only, drop both SRS and CQI) shall be avoided in the implementation;

R1-104135 (R1-104073)
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Decision: The document is noted. This is the understanding of RANT1.

Before closing the Al, Mr Chairman clarified a few issues for Rel-10 CRs.
In relation with the 3 Rel-10 WIs, rapporteurs are asked to provide draft CRs as soon as possible, such that these draft CRs
can be already reviewed by next meeting.

6.2 Carrier Aggregation

6.2.1 PCFICH

R1-103530 Remaining details of PCFICH with cross-carrier scheduling Qualcomm Incorporated

The document was presented by Wanshi Chen from Qualcomm and proposes the following:
e  Additional solutions to indicate the start position of a cross-carrier scheduled PDSCH to a UE are not needed
e In case of the cross-scheduled PDSCH, RRC signaling provides two values, one indicating the number of OFDM
symbols used for PDCCH in non-MBSFN subframes, and the other indicating the number of OFDM symbols
used for PDCCH in MBSFN subframes.
Discussion (Question / Comment): NEC questioned how the scheme will work in case of pico/femto cells subframes.
Decision: The document is noted.

R1-103825 Remaining issues of PCFICH NEC Group

The document was presented by Boon Ng from NEC and proposes to adopt for cross-carrier CFI signalling: Two CFI
values, with each value corresponding to a different set of subframes, are signalled by RRC. The details of RRC signalling
design can be decided in RAN2.

Discussion (Question / Comment): NEC confirmed that focus was actually on Het-Net deployment scenario.

Decision: The document is noted.

R1-103607 PCFICH for cross-carrier scheduling HTC

The document was presented by ... from HTC and suggests that PCFICH signalling for cross-carrier scheduling should be
a dynamic approach, e.g a DCI signalling, or at least a dynamic-like approach, switching between static and dynamic for
varied scenarios.

Decision: The document is noted.

R1-103714 Cross-carrier PCFICH signaling Sharp

The document was presented by ... from Sharp and proposes the following:
e A dynamic cross-carrier PCFICH signaling method is necessary in addition to the RRC signaling method.
e CIF/CFT joint coding with CRC masking method is supported in addition to the RRC signaling method.
Decision: The document is noted.

Remaining Issues for PDSCH Starting Point Indication with Cross-carrier

Scheduling LG Electronics

R1-103954

The document was presented by ... from LGE and suggests drafting an LS regarding the RRC signaling for PDSCH
starting points considering the following points for MBSFN subframes:
e [t should be clarified whether additional control signaling of PDSCH starting point for MBSFN subframes is
necessary or not.
e Ifitis necessary, it should be clarified whether it is cell-specific or UE-specific.
Discussion (Question / Comment): Mr Chairman confirmed that RRC signalling was not to be discussed in RANT.
Decision: The document is noted.

Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell
The document was presented by Mrs Jungah Lee from Alcatel-Lucent and proposes to agree the baseline from RAN1#61
pertaining to the PDSCH starting position indication, ie
e In case of cross-carrier scheduling, UE always follow the value signalled by RRC for ascertaining the PDSCH
starting position on the CC carrying the PDSCH.

R1-104074 PCFICH
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e One value of PDSCH starting position per CC for normal subframes is signalled by RRC
Decision: The document is noted.

Conclusions: No consensus on additional solutions.

Signalling of second PDSCH starting position by RRC for a certain set of subframes
e  Yes: Qualcomm, NEC, (Philips)
e No: Ericsson, ST-Ericsson, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Huawei, LGE, Nokia, NSN

LS to RAN2 in R1-104232 (NSN) stating the following:
e RANI has determined that for UEs that may be cross-carrier scheduled using CIF, a single value of the PDSCH
starting position on the CC carrying the PDSCH should be indicated to the UE by RRC.
e RANI was not able to agree on whether signalling of a second PDSCH starting position for a certain set of
subframes could also be useful.
Friday 2™

R1-104232

DRAFT LS on Signaling of PDSCH Starting Position for Cross-CC | Nokia Siemens Networks,
Scheduling Nokia

The document was presented by Mieszko Chmiel from NSN.

Discussion (Question / Comment): NEC possible single values to be added + one paragraph deleted
Decision: The document is noted and shall be revised in R1-104262. Following hard debate on the single value per CC to
be indicated to the UE by RRC, LS is finally agreed in R1-104267.

R1-104011 On RRC signaling of PDSCH starting position NTT DOCOMO

The document was presented by Kazuaki Takeda from NTT DoCoMo and proposes to extend the support of RRC
signaling of the PDSCH starting position for any component carrier including the case when the number of component
carriers is one.

Discussion (Question / Comment): Clarification was given that “number of component carrier is one” only concerns
Primary CC. It would also apply in case of non cross carriers selection.

Decision: The document is noted.

6.2.2 PHICH

R1-103531 PHICH for CA operation Qualcomm Incorporated

The document was presented by Wanshi Chen from Qualcomm and proposes the following for PHICH design, in line with
the previous decision that PHICH is transmitted on the carrier where the UL grant was transmitted:
e Rel-8 mapping rules with UL resource indexing across applicable UL CCs
o The UL resource indexing for the purpose of PHICH resource determination on a DL CC starts from the
UL CC paired with that DL CC as defined in Rel-8 system information
o The UL resource indexing for the purpose of PHICH resource determination on a DL CC is unique for
each CC
= E.g. cyclic indexing across UL CCs for which the UL grant may be transmitted on that DL CC
= Applicable only to LTE-A UEs.
Decision: The document is noted.

R1-103629 PHICH Resource Indexing with UL CA Samsung

The document was presented by Aris Papasakellariou from Samsung and proposes that, when one DL CC conveys PHICH
in response to PUSCH in multiple UL CCs then, for PHICH resource mapping, the PRBs in the multiple UL CCs are

numbered either serially (modulo N, . N, EBL ) or with CC-specific offsets.

Decision: The document is noted.

R1-103715 Handling PHICH collisions in Carrier Aggregation Sharp (R1-103202)

The document was presented by ... from Sharp and states that an additional mechanism for handling PHICH collision is
needed.
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e HARQ bundling and adaptive transmission can be a good complement to the already agreed cyclic shift
mechanism to alleviate the PHICH collision problem.
Decision: The document is noted.

All remainaing contributions came to the conclusion that there is no need for a standardized solution for handling PHICH
collisions, as stated by Mr Chairman.

Companies in favor of standardized solutions: Sharp, Alcatel-Lucent, Samsung, Qualcomm
Companies against standardized solutions: Motorola, Ericsson, ST-Ericsson, InterDigital, Intel, TI, CATT, Huawei, NSN,
Nokia, Panasonic, LGE, MediaTek, NEC

Conclusions:
e Working assumption is confirmed that a single set of PHICH resources is shared by all UEs (Rel-8 to Rel-10).
e No consensus for additional standardised mechanism for handling PHICH collisions in Rel-10.

R1-103862 PHICH collision handling for carrier aggregation Intel Corporation (UK) Ltd

The document was presented by ... from Intel and shows simulation results that there is no need to specify additional
mechanisms to handle PHICH collision issue, either for dynamic transmissions or SPS transmissions.
Decision: The document is noted.

Not treated.
R1-103465 PHICH collision in LTE-A CATT
R1-103501 On PHICH for carrier aggregation Ericsson. ST-Ericsson
. Nokia, Nokia Siemens
R1-103779 PHICH mapping Networks
R1-103826 Views on LTE-A PHICH collision handling NEC Group
R1-103904 PHICH collision handling in carrier aggregation HTC
R1-103936 PHICH Resource Selection for LTE-A Motorola
R1-103955 PHICH Resource Mapping in Carrier Aggregation LG Electronics
- Alcatel-Lucent, Alcatel-
R1-104075 PHICH resource allocation in LTE-A Lucent Shanghai Bell

6.2.3 PDCCH

6.2.3.1 Blind decoding and search spaces

Search space design details

R1-103432 Search space design for cross-CC scheduling Huawei, CMCC

The document was presented by Ms Elean Fan from Huawei and proposes that starting CCE index for each search space is
independently derived and randomized using hashing function.
Decision: The document is noted.

R1-103466 PDCCH search space design in LTE-A CATT

The document was presented by Zukang Shen from CATT and draws the following proposals:
e Itis supported in Rel-10 that the serving eNB can semi-statically configure the number of PDCCH candidates for
each CCE aggregation level. Such a configuration is UE specific.
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e Interleaved search space placement is not preferable due to the issue of search space ambiguity during DL/UL CC
set reconfiguration or CC activation/deactivation.
Decision: The document is noted.

R1-103503 On search space design for carrier aggregation Ericsson. ST-Ericsson

The document was presented by Daniel Larsson from ST-Ericsson and proposes:
e In case CIF is not configured the common search space and UE specific search space is defined as in Rel-8/9.
e In case CIF is configured the common search space is defined as in Rel-8/9.
e The UE specific search spaces for a UE in case CIF is configured are placed according to the Rel-8 hashing
function and each component carriers’ UE specific search space is offset from each other according to the CIF

given by the following equation L- {(Y  +m+16-CIF, ;.. )mod\_N ccex/ Lﬂ +i
Decision: The document is noted.

R1-103577 PDCCH search space for cross-carrier scheduling in LTE-A ZTE

The document was presented by ... from ZTE and proposes that, from the viewpoint of blocking probability and CCE
utilization, the distributed scheme (more distributed way to locate the search spaces of each component carrier) for UE-
specific search spaces should be considered in case of cross-carrier scheduling. The same hashing function as in RS to
define the starting CCE index for each component carrier should be supported.

Decision: The document is noted.

R1-103630 PDCCH Search Space Design for CA Samsung

The document was presented by Aris Papasakellariou from Samsung and proposes the following.
e  With cross-carrier scheduling, the total UE-dedicated search space consists of individual UE-dedicated search
spaces, each corresponding to each cross-scheduled cell.

e With cross-carrier scheduling, s{" =L~{(Yk +m+ f(1))mod| Necg /LJ}+1' or Y, =(4(Y,,+/(I))mod D can
be selected for each UE-dedicated search space, where f(/) is a function of the CIF.
Decision: The document is noted.

update of R1-

R1-103746 Search space for cross carrier scheduling Panasonic 102852

The document was presented by ... from Panasonic and proposes to use one hashing function and UE-specific offset for
multiple PDSCH/PUSCH CCs.
Decision: The document is noted.

On UE specific search space definitions for cross-CC scheduling for carrier Nokia, Nokia Siemens
aggregation Networks
The document was presented by Lars Lindh from Nokia and proposes that the search space definition in case of cross-CC
scheduling is defined as:

e  Search spaces in case of cross-CC scheduling is derived from the carrier index (CI), independent on the number

of configured and/or activated CCs.

e  Search spaces for different component carriers are fully non-overlapping.

e Ifpossible, concatenation of search spaces should be the primary target.
Decision: The document is noted.

R1-103780

R1-103827 Discussions on blind decoding and search spaces NEC Group

The document was presented by ... from NEC and can be summarised as follows:
e Interleaved search spaces should be ruled out for LTE Rel-10. The Rel-8 search space placement in the PDCCH
CC should not be altered due to cross-carrier scheduling.
e Offset-based placement of CC-specific search spaces in a CC is adopted. Further details are FFS.
Decision: The document is noted.

R1-103864 Evaluation on PDCCH Search Space Design Intel Corporation (UK) Ltd

The document was presented by ... from Intel and concludes:
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e The single hashing function with the consecutive assignment can show the better performance in the self-
overlapping ratio than the multiple hashing functions, which can be one option to the PDCCH search spaces for
the aggregated CCs;

e The proposed option 1 of the multiple hashing functions can demonstrate the good performance in the self-
overlapping ratio over the other options of the multiple hashing functions, which can also be another option to the
PDCCH search spaces for the aggregated CCs when the multiple hashing functions are adopted.

Decision: The document is noted.

R1-103925 Further Details on PDCCH Design with CIF Motorola

The document (section 2.1) was presented by Ravikiran Nory from Motorola and proposes the following.
e For a CC configured with CIF, additional UESS starting positions corresponding to each cross scheduled CC are
determined by adding an offset to Rel8 UESS starting position for different aggregation levels.
Decision: The document is noted.

R1-103957 UE-specific Search Space Design for Cross-Carrier Scheduling LG Electronics

The document was presented by Ms... from LGE and draws a preference to the following UE-specific SS design for the
cross-carrier scheduling.
e  On top of the single hashing function based UE-specific SS structure, interlacing within a SS and UE-specific
offset between SSs can be considered futher to apply sparseness on SS structure.
Decision: The document is noted.

R1-103990 Search space design in carrier aggregation Potevio

The document was presented by ... from Potevio and is an attempt for defining the hashing function design of SS in carrier
aggregation.
Decision: The document is noted.

R1-104041 Location of UE-specific search space Fujitsu

Same conclusion as Samsung and Huawei.
Decision: The document is noted.

Research In Motion UK

R1-104054 Search Space for Carrier Aggregation Limited

The document was presented by Ms Youn Heo from RIM and lists three possible alternatives, all feasible to be
implemented without introducing significant modifications on Rel-8 specification:
e Approach 1: Each CC-specific search space is pseudo-randomly located.
e Approach 2: One CC’s search space is pseudo-randomly located based on the Rel-8 method and the other CCs’
search spaces follow consecutively after the first CC search space.
e Approach 3: The starting CCE of the consolidated search spaces is pseudo-randomly located based on the Rel-8
method. PDCCH candidates for each CC are mapped to CCEs in an interleaved manner.
Decision: The document is noted.

R1-104012 Investigation on UE-specific Search Space for Carrier Aggregation NTT DOCOMO

The document was presented by Kazuaki Takeda from NTT DoCoMo and concludes that The use of the same and different
hashing function generation methods was presented. Based on the results, no clear performance difference was observed.
Decision: The document is noted.

R1-103532 Further details on search space and blind decodes for CA Qualcomm Incorporated

The document was presented by Wanshi Chen from Qualcomm and proposes the following:

e For any CC carrying PDCCH, the starting CCE indices for all aggregation levels corresponding to its own UE-
specific search space follow the same LTE Rel-8 design. For a CC carrying cross-carrier PDCCH, search spaces
for other CCs are specified relative to the given CC utilizing offsets.

Decision: The document is noted.

Conclusions
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From the above set of contributions, several options are on the table, as follows:
e Independent hashing functions (time-varying offset)
e  Same hashing function (non-time-varying offset)
o CC-specific offset (with or without concatenation)
o Interleaved (with or without offset)

Very few companies to support interleaving and many demonstrating the drawbacks of interleaving
Time varying offset doesn’t look so attractive to many. Huawei do not agree to exclude it.
Discussion occurred having CC-specific offset signalling = Signalling is excluded

Finally the following is agreed:
e Same hashing function (offset between search spaces for different CCs is not a function of the subframe number)
o CC-specific offset
= Offset is a function of (at least) CIF
e Details could be confirmed later this week if a way forward is available
=  No additional RRC signalled parameters
= Additional refinements FFS

Friday 2™
No further progress on the details. FFS until RAN1#62
Not treated.
R1-103433 Summary of PDCCH BD reduction methods on DSS Huawei
R1-103502 Further consideration on blind decodes for carrier aggregation Ericsson. ST-Ericsson
R1-103578 PDCCH Blind decoding and search space on SCC ZTE
R1-103631 PDCCH Blind Decoding Operations for CA Samsung
R1-103632 Confus‘lon Between DCI Formats for Different CCs. Tx Modes and Samsung
Bandwidths
R1-103633 Effectiveness of virtual CRC Samsung
R1-103956 Considerations on PDCCH Blind Decoding in Carrier Aggregation LG Electronics
R1-104053 Reduction of Blind Decodes for Carrier Aggregation 5?;??:1}1 In Motion UK
R1-104189 The actual number of blind decodes in LTE-A Huawei
6.23.2 Ambiguity issues and Configuration / reconfiguration of CIF
R1-103505 On collision between common and UE specific search spaces Ericsson. ST-Ericsson

The document was presented by Daniel Larsson from ST-Ericsson and deals with the case when there is a DCI format size
ambiguity in case the common search space and the UE specific search space collide.
e In case of a collision between DCI format sizes between the common search space and the UE specific search
space, the UE should always monitor the common search space.
Decision: The document is noted.

R1-103727 Handling of search space overlap for cross-carrier scheduling LG Electronics

The document was presented by ... from LGE and suggests that, in case of overlap between common and UE-specific
search spaces in which the same size DCI formats are configured with C-RNTI, the DCI format with C-RNTI having no
CIF should be configured not to be scheduled within the overlapped search space region.

Decision: The document is noted.
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DCI format ambiguity in the overlapping region of common and UE-specific
search spaces in cross-carrier scheduling
The document was presented by Young-jo Ko from ETRI and proposes the followings.
e In the overlapping region of CSS and USS with aggregation level 4 or 8, only USS PDCCHs are allowed to be
transmitted.
e In the overlapping region of CSS and USS with aggregation level 1 or 2, the CSS PDCCH candidates having one
of the first CCEs of USS PDCCH candidates as the starting CCE are not allowed to be transmitted.
Decision: The document is noted.

R1-103880 ETRI

Analysis of Solutions for Handling DCI Format Ambiguity between CSS and
UESS at Cross-Carrier Scheduling
The document was presented by Ms Meng Zhao from Huawei and proposes the following two alternatives, in case CSS for
a DCI format without CIF and UESS for a DCI format with CIF are overlapped and the payload sizes of the DCI formats
scrambled by C-RNTI are the same:

e Only the DCI format in CSS is allowed to be transmitted at the overlapped region.

e Only the DCI format in UESS is allowed to be transmitted at the overlapped region only after the RRC

reconfiguration period.

Decision: The document is noted.

R1-103434

Huawei, CMCC

R1-103467 Discussion on remaining issues for CIF in LTE-A CATT

The document was presented by Zukang Shen from CATT and proposes that:
e CIF is always present in the DCI formats in UE specific search space for a Rel-10 UE, irrespective whether cross
carrier scheduling is enabled.
e Ifthe CSS DCI and the UESS DCI are of the same payload size, only the CSS DCI can be transmitted the
overlapping PDCCH candidates between CSS and UESS.
e No additional RANT specification is needed to resolve the DL/UL DCI ambiguity problem in Rel-10 and the
same CIF value can be applied to the SIB2 paired DL/UL CCs.
Decision: The document is noted.

R1-103533 Configuring and reconfiguring CIF Qualcomm Incorporated

The document was presented by Wanshi Chen from Qualcomm and concludes that there is a number of solutions that
would avoid the ambiguity problem in the transient where the CIF use is (re-)configured. The following is a list of possible
implementation based solutions:
e Utilize DCI format 1A/0 in UE common search space
e  eNB to transmit two DCI format sizes in the UE-specific space addressing the same PDSCH, one with CIF and
the other one without CIF
e  Sequential reconfiguration of CCs, so that the last CC is reconfigured only after the conformation of the
completed reconfiguration of the other one(s) is received
Decision: The document is noted.

R1-103504 On configuration and reconfiguration of CIF Ericsson. ST-Ericsson

The document was presented by Daniel Larsson from ST-Ericsson and provides an analysis of the impact of configuration,
de-configuration and reconfiguration of CIF. It is proposed that:

e Problems associated with reconfiguration of CIF shall be discussed in RAN 2

e  All component carriers DCI formats in the UE specific search space shall carry CIF in case CIF is configured.
Decision: The document is noted.

R1-103576 Remaining issues on carrier indicator field ZTE

The document was presented by ... from ZTE and can be summarized as follows:
e Reconfiguration issue can be avoided by implementation based solution.
e Restrict DCI formats in the UE-specific search space is preferred.
e RAN2 shall consider the solution for ambiguity between DCI formats for DL CC and UL CC when the CIF
configuration is under discussion.
Decision: The document is noted.
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R1-103634 CIF Configuration Samsung

The document was presented by Aris Papasakellariou from Samsung and considers the aspects of:
e Time uncertainty for configuration of CIF presence/absence and re/configuration of the CIF-to-CC mapping.
e UE-Common Search Space (CSS) and UE-Specific Search Space (SSS) overlap with cross-carrier scheduling.
The paper’s conclusion is:

e If CIF re/configuration is not a frequent even in the system, implementation-based methods using the DCI
formats 0/1A in the CSS can be used to perform scheduling (if needed) to the UE during the time uncertainty
period. Otherwise, the DL/UL PCC should operate without CIF.

e For the DCI format ambiguity problem in case of CSS and SSS overlap, it is preferred that the UE assumes that
the DCI format originates from the SSS.

e It should also be determined whether DCI format 0/1A are assumed to provide the initial transmission mode with
CIF re/configuration (or CC activation) or whether the initial transmission mode is also configured with CIF
re/configuration (or CC activation).

Decision: The document is noted.

resubmission of
2853

The document was presented by Akihiko Nishio from Panasonic and proposes that CIF is not added to PDCCH which
assigns the same DL CC and paired UL CC.
Decision: The document is noted.

R1-103747 CIF reconfiguration issue Panasonic

Nokia Siemens Networks.

R1-103781 Reconfigurations and search spaces overlap conflicts Nokia

The document was presented by Mieszko Chmiel from NSN and proposes:
e The DCI size ambiguities during CIF addition/removal are handled via implementation based solutions
e In case of DCI type ambiguity due to UESS and CSS overlap, the UE assumes that the DCI in the CSS will be
transmitted
Decision: The document is noted.

R1-103907 Review of CIF Reconfiguration Philips (R1-103365)

The document was presented by Tim Moulsley from Philips and concludes that, if reconfiguration of CIF is expected to be
frequent (e.g. on handover), a standardised solution may be considered. The proposals are:
e Delay the reconfiguration of CIF for Format 0/1A until after the RRCConnectionReconfigurationComplete
message is transmitted by the UE, or
e The UE monitors for DCI format 0/1A both with and without CIF (in UESSS) until format 0/1A is received with
the new value of CIF.
o Ifthe UE capability allows, then other DCI formats can also be monitored both with and without CIF.
Details FFS
Decision: The document is noted.

R1-103925 Further Details on PDCCH Design with CIF Motorola

The document was presented by Ravikiran Nory from Motorola and proposes the following
e Fora CC configured with CIF, additional UESS starting positions corresponding to each cross scheduled CC are
determined by adding an offset to Rel8 UESS starting position for different aggregation levels.
e  When a UE is configured to receive PDCCH with CIF on a particular CC, CIF is included in the DCI of all
PDCCH messages received in UESS(s) of that CC.
Decision: The document is noted.

R1-103958 Considerations on CIF Initialization and Reconfiguration LG Electronics

The document was presented by ... from LGE and proposes that:
e The uncertain period caused by CIF presence and absence should be handled by the option in which CIF is not
attached only DCI format 0/1A for non cross-carrier scheduling in UE-specific search space.
e For efficient CIF-related data and control transmissions, the CI-to-CC mapping should be reconfigured under the
following rules:
o The existing CI-to-CC mappings should be maintained during addition and removal of CCs
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o The CIs for newly added CCs should be different from CIs simultaneously removed during the
reconfiguration.
Decision: The document is noted.

R1-104013 UE-specific Search Space during CIF reconfiguration NTT DOCOMO

The document was presented by Hidekazu Taoka from NTT DoCoMo and concludes that the UE-specific SS on the PCC
without the CIF can effectively eliminate the CIF reconfiguration problem without concern.
Decision: The document is noted.

Alcatel-Lucent Shanghai Bell,

R1-104190 Search Space sharing with CIF Alcatel-Lucent

(R1-104076)

The document was presented by ... from Alcatel Lucent Shanghai Bell and proposes:

e To maximise the benefit of search space sharing, reserved bits may be considered to give the same DCI format
regardless of the scheduled BW. This should be configurable, so that reserved bits are only used when the number
of such bits is low, to avoid excessive overhead2.

e CSS overlap can be supported via a CC-specific CCE offset

e USS/CSS overlap can be supported via a fixed CCE offset

Decision: The document is noted.

Discuss offline (revisit Tuesday):
e whether it can be agreed that the baseline is no standardised solution in RANT1 for ambiguities related to CIF
(re-)configuration.
e how to handle ambiguity in case of overlap between CSS and UESSS:

Thursday 1%
Conclusion on the ambiguity in case of overlap between CSS and UESSS:

LGE, Philips, Nokia, Nokia
Siemens Networks, Huaweli,
RIM, ETRI, Pantech, ZTE,
R1-104233 Way forward on handling of overlap between search spaces Panasonic,

Ericsson, ST-Ericsson,
Samsung, CATT, Qualcomm,
NTT Docomo

The document was presented by Joon-Kui Ahn from LGE.
Decision: The document is noted and the “Unified proposal” is agreed as follows:

If a PDCCH candidate of CSS-DCI format without CIF and a PDCCH candidate of USS-DCI format with CIF both have
the same payload size, scrambling by C-RNTI and the same starting CCE, the UE shall assume that only the PDCCH
candidate of CSS-DCI format may be transmitted, and the UE shall assume that the PDCCH candidate of USS-DCI format
will not be transmitted

Friday 2™
Conclusion on configuration/reconfiguration
e [t is considered that the available implementation-based methods are sufficient from a RAN1 point of view for
handling ambiguities related to CIF (re-)configuration.

Not treated.
R1-103608 CIF field configuration and release HTC
R1-103609 CIF content mapping HTC
R1-103624 Details on CI-to-CC mapping Mitsubishi Electric
R1-103748 Details of CI-to-CC mapping Panasonic
R1-103959 Carrier Index (CI) Configuration per UE for Carrier Aggregation LG Electronics
R1-103960 Uplink CC-to-CI Mapping for Carrier Aggregation LG Electronics
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R1-104077 Remaining Issues on CIF Configuration and Mapping éliit;tl-sl“t; (;e;}z;?écefﬁel-
6.2.3.3 Other
Not treated.

R1-103635 EI%CPCDHC (CJ% configuration for linkage between PDSCH/PUSCH Samsung

R1-103750 Cross carrier scheduling from SCC to PCC Panasonic

R1-104042 CIF inclusion in Msg0 Fujitsu

R1-104113 On the need of PDCCH monitoring set LG Electronics

6.2.4 PUCCH

6.2.4.1 Method(s) for A/N multiplexing

R1-103908 Summary of email discussion on PUCCH A/N multiplexing for CA Philips

The document was presented by Tim Moulsley from Philips and provides the outcomes of the email discussion under [61-
01-LTE-A].

Discussion (Question / Comment):

Decision: The document is noted. The link level simulation assumptions as listed in sections 2.1 and 2.2 are endorsed for
evaluation of PUCCH A/N multiplexing schemes.

No further schemes than those listed in Section 2.3 are considered for Release 10 (DTX FFS).

For the purpose of the evaluation, use mapping tables for A/N from R1-104140.

Evaluation results

R1-103468 Performance evaluation of UL ACK/NACK multiplexing methods in LTE-A | CATT

The document was presented by Zukang Shen from CATT and deals the ACK/NAK BER performance and multiplexing
capacity of different ACK/NAK transmission schemes in Rel-10. it is proposed:
e One scheme between PUCCH format 2 and DFT-S-OFDM is supported as the ACK/NAK transmission scheme
for Rel-10 CA.
Decision: The document is noted.

R1-103507 Evaluation of PUCCH proposals for carrier aggregation Ericsson. ST-Ericsson

The document was presented by Daniel Larsson from ST-Ericsson and recommends adopting a single CA PUCCH
transmission scheme based on DFT-S-OFDM (SF=5) with codebook slowly adapted to the number of configured CCs for
reliable Rel-10 system operation [R1-103506][R1-103508]

Decision: The document is noted.

Further link comparisons of multi UL-ACK transmission schemes in support
of CA
The document was presented by Wanshi Chen from Qualcomm and proposes the following for ACK/NAK multiplexing in
support of CA:
e PUCCH format 1b with SF=4 is used to convey 2~3 HARQ-ACK bits
e PUCCH format 1b with SF=2 is used to convey 4~6 HARQ-ACK bits
o channel selection is utilized in conjunction with SF reduction
e PUCCH format 2 is used to convey 8 or more HARQ-ACK bits
o PUCCH format 2 is preferred over DEFT-S-OFDM because of its backward compatibility and less
specification efforts needed
Discussion (Question / Comment): Mr Chairman asked if we’d go for one scheme, which one be preferred? Qualcomm
answered none.

R1-103534

Qualcomm Incorporated
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Decision: The document is noted.

R1-104127 Evaluation on A/N multiplexing schemes ZTE (R1-103605)

The document was presented by ... from ZTE and suggests that:
e Channel selection based on PUCCH format 1b is supported as ACK/NACK transmission scheme on PUCCH for
up to 4bits ACK/NACK.
e An enhanced ACK/NACK transmission scheme on PUCCH based on PUCCH format 2 is also supported, at least
for the case of >4 bits ACK/NACK.
Discussion (Question / Comment): Ericsson asked for the reason using different DTX detection methods for the different
schemes? TI asked what kind of receiver has been considered? RMC receiver
Decision: The document is noted.

R1-103636 PUCCH HARQ-ACK Signal Transmission for DL CA Samsung

The document was presented by Aris Papasakellariou from Samsung and deals with the metrics of HARQ-ACK
transmission methods in support of DL CA and proposes:

e Channel selection, with or without SF=2, is used for HARQ-ACK payloads up to 4 or 6 bits.

e PUCCH format 2 is used for HARQ-ACK payloads above 4 or 6 bits.

e HARQ-ACK sub-frame bundling is baseline for TDD.
Decision: The document is noted.

Nokia Siemens Networks.

R1-103782 Multi-A/N performance comparison Nokia

The document was presented by Timo Lunttila from NSN and concludes:
e  For the smaller payload sizes (up to ~6 bits) (enhanced) channel selection should be supported
e  For the larger payload sizes Format 2 is the natural baseline
e  Asaperformance optimized solution Multiple Sequence Modulation should be supported
Decision: The document is noted.

R1-103884 Evaluation of ACK/NACK transmission schemes for carrier aggregation Huawei

The document was presented by Fredrik Berggren from Huawei and shows an evaluation of candidate schemes (Channel
selection/Enhanced channel selection/Spreading factor reduction/Format2/DFT-S-OFDM with SF=5) for CA ACK/NACK
transmission under different channel models. Based on the performance, capacity and backward compatibility, it is
proposed that

e When PUCCH payload size is 3~6 bits, Enhanced channel selection/Channel selection is used.

e When PUCCH payload size is larger than 6 bits, Format 2 based scheme is used.
Decision: The document is noted.

InterDigital Communications,

R1-104128 Link-level evaluation of PUCCH proposals for Carrier Aggregation LLC

(R1-103945)

The document was presented by ... from InterDigital and
e  Rel-8 Channel Selection is the AN transmission scheme for N=3 and N=4 bits for FDD in Rel-10
e DFT-S OFDM SF=5 is the AN transmission scheme for N=5-10 bits in Rel-10

Decision: The document is noted.

R1-103961 Evaluation on A/N multiplexing schemes LG Electronics

The document was presented by SeungHee han from LGE and proposes that a single A/N multiplexing scheme of DFT-S-
OFDM with RPF=1 is introduced for CA PUCCH regardless of the number of configured DL CCs in all A/N bit ranges.
Decision: The document is noted.

Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell
The document was presented by Mrs Jungah Lee from Alcatel-Lucent and concludes as follows:
e For small payload sizes (< 5 bits)
o Channel selection has good link level performance. But the resources needed increases with the number
of bits [J significant impact on multiplexing capacity.
o PUCCH Format 2 and DFT-S-OFDM outperforms SF=2.

R1-104194 Comparison of PUCCH A/N multiplexing methods (R1-104078)
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= DFT-S-OFDM slightly outperforms PUCCH Format 2 but smaller multiplexing capacity.
o SF=2isa good compromise solution between required SINR and multiplexing capacity.
e  For large payload sizes
o DFT-S-OFDM outperforms PUCCH Format 2 for the channels simulated (EPA3/ETU30)
Decision: The document is noted.

R1-104015 Investigation on PUCCH Format for Full A/N Transmission NTT DOCOMO
The document was presented by Yoshihisa Kishiyama from NTT DoCoMo and provides the following comparison:
Format Shortened format Performance
Applicability Operation
PUCCH format 2 based Possible UE-specific Worse for relatively large payload size (> 5 bits)
(Multiplexing capability and number of (FFS improvement by multi-sequence
RS symbols are retained) modulation)
DFTS-OFDM based Possible Cell-specific Better for relatively large payload size (> 5 bits)
(Either spreading factor reduction or RS
symbol removal is required in the
second slot)

Decision: The document is noted.

Mr Chairman thanked companies for providing simulations results although time to perform such simulations has been
rather short. Prior to any conclusion, Mr Chairman suggested to look at more papers:

R1-103751 ACK/NACK transmission schemes on PUCCH Panasonic

The document was presented by Seigo Nakao from Panasonic and proposes the followings.
e PUCCH overhead (multiplexing capacity) should be considered when designing the A/N transmission scheme(s)
for 2 DL CCs.
e Channel selection and large payload size format should be supported as A/N transmission schemes in release 10
e Even when UE is configured for carrier aggregation, it shall use release-8 ACK/NACK transmission scheme if it
receives only one DL assignment for PCC
e  Channel selection should be as simple as possible. Only the changes on the mapping rules should be considered in
release 10. Consequently, channel selection supports up to 4 DL CCs
e Large payload size format should support 2 to 5 DL CCs.
Discussion (Question / Comment): Philips commented the attractiveness of bullet 3 but problem may occur if, in case of
network error, more than one DL assignment is transmitted.
Decision: The document is noted.

R1-103934 Uplink ACK/NACK Transmission Format for Carrier Aggregation Motorola

The document (section 2) was presented by Rapeepat Ratasuk from Motorola and proposes the following
recommendations:
e For FDD, reuse existing Rel-8 UL transmission formats for UL ACK/NACK in LTE-A.
e For FDD, PUCCH Format 1 with code selection and PUCCH Format 2 are supported for UL ACK/NACK in
LTE-A.
Discussion (Question / Comment): Samsung believes that it should be possible to accommodate FDD and TDD at once.
Decision: The document is noted. Mr Chairman then suggested to further look at the TDD papers.

R1-103436 A/N transmission in TDD CA Huawei

The document was presented by Ms Meng Zhao from Huawei and focuses on UL A/N transmission for carrier aggregation
in LTE-A TDD system. The following is proposed:
e The full A/N bundling should be supported for the power-limited case.
o CC first DAI design is preferred.
o The ACK/NACK multiplexing with channel selection is supported for A/N feedback with a relatively small
payload.
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o For the reason of less bundled A/N bit required and the less average number of bundled PDSCHs, partial
bundling in the CC domain within a sub-frame is preferred.
o The ACK/NACK multiplexing with joint coding is supported for A/N feedback with a relatively large payload.
e  FFS on the need of PUSCH-triggered scheme to support the extreme case.
Decision: The document is noted.

R1-103469 UL ACK/NAK transmission for TDD with CA CATT

The document was presented by Zukang Shen from CATT and provides the following preferences for UL ACK/NAK
feedback for LTE-A TDD with carrier aggregation:
e Frequency and spatial ACK/NAK bundling shall be considered to reduce ACK/NAK feedback bits.
e Two ACK/NAK feedback modes shall be supported:
o For full ACK/NAK bundling mode, PUCCH format 1a/1b is used.
o For ACK/NAK multiplexing mode, either PUCCH format 2 or the DFT-S-OFDM based scheme shall be
supported.
e Full ACK/NAK feedback shall be supported on PUSCH.
Decision: The document is noted.

Nokia, Nokia Siemens

R1-103784 UL ACK/NAK Feedback for Non-Power-Limited UE in LTE-A TDD
Networks

The document was presented by ... from Nokia and proposes:
e ACK/NAK bundling across spatial code-words is enabled.
e ACK/NAK 2-state feedback is the baseline.
o DTX state compression is desirable if the use cases for explicit DTX feedback are justified.
e Existing PUCCH formats are the baseline as ACK/NAK containers.
o MSM or DFT-s-OFDM is FFS as ACK/NAK container for extremely DL-heavy cases.
Decision: The document is noted.

Mr Chairman highlighted the main topics being kept in mind for further off line discussions with the expectation to reach a
way forward by Thursday. Observations are as follows:
e  Generally good alignment between the different simulation results shown by companies
e  For large payload sizes, DFT-S-OFDM is generally shown to perform the best
o  Choice is between DFT-S-OFDM and Format 2 is basically between performance and possible
specification effort
e For small payload sizes, channel selection is generally performing the best (although the performance difference
is generally small)
o Choice is between maintaining a single format (same as with large payload sizes) and performance /
similarity with Rel-8 for simple implementation.
e Discuss further offline to reach way forward, keeping overhead in mind

Thursday 1%

CATR, CATT, CMCC,
Ericsson, InterDigital, ITRI,
R1-104215 Way forward on CA PUCCH LG Electronics, LG-Nortel,
MediaTek, Potevio, Sharp,
ST-Ericsson

The document was presented by Zukang Shen from CATT and proposes for carrier aggregation and ACK/NAK
transmission on PUCCH

e Asingle PUCCH format based on DFT-S-OFDM is supported for HARQ feedback corresponding to DL

assignments on multiple carriers

e FFS for power limited UEs
Discussion (Question / Comment): Panasonic didn’t co-source neither R1-104215 nor R1-104217 willing to see a
consensus coming out from the debate.
Decision: The document is noted.

ETRI, Huawei, Motorola,
Nokia, Nokia Siemens
R1-104217 Way forward on UL HARQ-ACK transmission Networks, Pantech,
Qualcomm, RIM, Samsung,
ZTE

The document was presented by Aris Papasakellariou from Samsung and proposes to reuse Rel-8 based PUCCH formats
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e  For 3-4 bits > PUCCH format 1b with channel selection
e For 5-6 bits > FFS between Format 2 and PUCCH format 1b with enhanced channel selection
e  For 7-10 bits » PUCCH Format 2
o FFS if more than 10 bits are supported
Discussion (Question / Comment):
Decision: The document is noted.

Aiming at getting a consensus, Mr Chairman proposed:
e Forupto4bits: PUCCH format 1b with channel selection

e 5to 10 bits: DFT-S-OFDM
Proposal further evolved as
e For Rel-10 UEs that support up to X A/N bits: PUCCH format 1b with channel selection
e  For Rel-10 UEs that support more than X A/N bits: DFT-S-OFDM
e X=4for FDD
e X=FFS for TDD

X=4 for TDD is supported by Panasonic, LGE, Samsung, Philips, MediaTek

Agreement both for FDD and TDD
e For Rel-10 UEs that support up to 4 A/N bits: PUCCH format 1b with channel selection
e For Rel-10 UEs that support more than 4 A/N bits:  DFT-S-OFDM

General

R1-103435 Explicit HARQ DTX feedback for CA Huawei

The document was presented by Ms Meng Zhao from Huawei and discusses the merits of explicitly signalling the DTX
information of each component carrier. As DTX information can be important for the HARQ operation and the eNodeB
scheduler, it is proposed that explicit DTX state should be signalled in the UCI. As for the resultant increased number of
A/N bits, some special designs are needed to ensure both the HARQ performance and A/N transmission performance.
Discussion (Question / Comment):

Decision: The document is noted.

R1-103508 On ACK/NACK codebook performance for carrier aggregation Ericsson. ST-Ericsson

The document was presented by Daniel Larsson from ST-Ericsson and deals with performance comparison of fast
codebook adaptation and slow encoding codebook adaptation with dynamic decoding. Based on the evaluation results, it is
proposed that slow codebook adaptation based on the number of configured component carriers is adopted for Rel-10 LTE.
Discussion (Question / Comment):

Decision: The document is noted.

Consider further:
o  whether Rel-8 PUCCH resources are used for A/N feedback if the UE receives only a DL PCC assignment
(regardless of the number of configured and/or activated DL CCs)
e whether explicit “DTX"” signalling is needed
e what is the update rate for the ACK/NACK codebook (semi-static or dynamic)
Thursday 1% : Not actually further discussed

Power limited case

R1-103752 Support of UL ACK/NACK bundling across CC for carrier aggregation Panasonic Update of 2857

The document was presented by Seigo Nakao from Panasonic and discusses the limited UL ACK/NACK transmission
method on PUCCH in carrier aggregation for power limited UEs. The proposal for CC bundling scheme is:
e ACK/NACK bundling across CCs for power limited case is supported in release 10 without introducing new DAI
e  For bundling across CCs, consider to avoid the reservation of multiple ACK/NACK resources by linking the
PUCCH resources only to the CCEs in Pcells
o In case that UE does not receive DL assignment for Pcell, perform the DTX of ACK/NACK
Decision: The document is noted.
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R1-103472 ACK/NAK bundling for FDD with CA CATT

The document was presented by Zukang Shen from CATT and concludes that a certain percentage of UE may not be able
to support ACK/NAK multiplexing due to its power limitation on UL transmissions. Since the application of DL carrier
aggregation is rather independent of the UE PUCCH geometry, it is proposed that full ACK/NAK bundling, i.e. 1 or 2
bundled ACK/NAK feedbacks, shall be supported for FDD with carrier aggregation in Rel-10.

Decision: The document is noted.

Nokia Siemens Networks.
Nokia
The document was presented by Timo Lunttila from NSN and discusses the need for cross-carrier ACK/NACK bundling
for the power limited UEs. It is proposed the following actions:

e  Support cross-carrier A/N bundling for power-limited UEs

e Support cross-carrier A/N bundling w/o DAI bits

e  Cross-carrier A/N bundling is applied when multiplexing multi-A/N with CQI or SR

e Cross-carrier A/N bundling is applied only for PUCCH format 1a/1b based schemes
Decision: The document is noted.

R1-103790 On the need for cross-carrier A/N bundling

R1-103885 On the necessity of ACK/NACK bundling for carrier aggregation Huawei

The document was presented by Ms Meng Zhao from Huawei and deals with the PUCCH SINR geometry. It is found that
a significant percentage of UEs may not be able to support A/N multiplexing. Considering the interference condition and
transmission power may be very different between UL and DL, A/N bundling will be advantageous on making eNodeB
more flexible to configure UE with DL carrier aggregation. A/N bundling may be helpful to deal with the simultaneous
transmission of multiple A/N and other UCI types. Besides, it is possible to support A/N bundling in LTE-Advanced
without introducing extra DCI overhead. Hence it is proposed that cross-carrier A/N bundling shall be supported for carrier
aggregation in LTE-Advanced.

Decision: The document is noted.

Proposal:
e  A/N bundling across CCs is supported for the case of power-limited UEs.
o Support: Panasonic, CATT, NSN, Nokia, Huawei, Ericsson, ST-Ericsson, LGE, InterDigital, Sharp,
Pantech
o Do not support: Mediatek, Qualcomm, Samsung (would like to think more), Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell, Motorola

PUCCH resource allocation

R1-103473 PUCCH resource allocation for CA CATT

The document was presented by Zukang Shen from CATT and deals with dynamic ACK/NAK resource assignment with
carrier aggregation and concludes that, with a single UE-specific PUCCH CC:
e A system-specific one-to-one DL/UL CC linkage for dynamic ACK/NACK resource reservation shall be
supported.
o Aset of ACK/NAK resources are pre-configured for each UE configured with multiple DL CCs, and the
ACK/NAK resource used in an UL subframe is indicated by the corresponding PDCCH.
e PDCCH can indicate the UE to use the implicit PUCCH format 1a/1b resource on the UL PCC.
Decision: The document is noted.

R1-103637 PUCCH HARQ-ACK Resource Mapping for DL CA Samsung

The document was presented by Aris Papasakellariou from Samsung and proposes:
e Ifall DCI formats for PDSCH reception at a UE are transmitted in the DL PCC, the Rel-8 FDD HARQ-ACK
resource mapping in the PUCCH applies in case of Rel-8 TDD channel selection.
e If some DCI formats for PDSCH reception at a UE are transmitted in DL SCCs and HARQ-ACK resource
compression is applied, the following alternatives are considered:
o Explicit HARQ-ACK resource indexing (complemented by implicit signaling in case of channel
selection).
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o Implicit HARQ-ACK resource indexing based on the Rel-8 one in the Rel-8 HARQ-ACK region for the
DL PCC and in a second HARQ-ACK region for the DL SCCs using the smallest CCE number carrying
the corresponding PDCCH in the DL PCC in case of Rel-8 TDD channel selection.
Decision: The document is noted.

R1-103728 Resource allocation for ACK/NACK PUCCH LG Electronics

The document was presented by Joon-Kui Ahn from LGE and suggests:

e  For the UE operating with multiple CCs, explicit ACK/NACK resource allocation and implicit ACK/NACK
resource allocation should be the baseline. In addition, ACK/NACK resource sharing between multiple UEs
should be considered.

e A UE transmits ACK/NACK bits via Rel-8 PUCCH format 1a/1b following Rel-8 ACK/NACK transmission rule
(that is, using the Rel-8 ACK/NACK PUCCH resource linked to the scheduling PDCCH) when the UE detects
only a self-scheduling PDCCH in the DL PCC.

e Uplink ACK/NACK bundling across the downlink carriers should be supported for the power limited UEs.

Decision: The document is noted.

On the PUCCH Resource Allocation and A/N Codebook Size for Carrier Nokia Siemens Networks.

RI-103783 Aggregation Nokia

The document was presented by Timo Lunttila from NSN and proposes the following actions:
e  A/N signalling mode is configured in UE-specific manner
e  Explicit resource allocation is the baseline RA scheme available for all channel types and the only option for large
PUCCH formats (e.g. PUCCH format 2 or new physical channel(s)).
e Hybrid RA is supported with channel selection and cross-carrier A/N bundling
e  Explicit allocation for Multi-A/N resources on PUCCH is made using RRC-level signalling
e A/N codebook size is based on the number of configured CCs in the cases when channel selection has not been
configured
e A/N codebook size is based on maximum number of DL CCs in the cases when channel selection has been
configured.
Decision: The document is noted.

R1-103934 Uplink ACK/NACK Transmission Format for Carrier Aggregation Motorola

The document (section 3) was presented by Rapeepat Ratasuk from Motorola and proposes the following
recommendation:
e Consider whether ACK/NACK resource assignment should be implicitly or explicitly provided in case of
assignment in multiple downlink carriers. Hybrid scheme can also be considered to reduce the overhead.
Decision: The document is noted.

R1-104016 Uplink ACK/NACK Resource Assignments for Carrier Aggregation NTT DOCOMO

The document was presented by Yoshihisa Kishiyama from NTT DoCoMo and proposes:
e Radio resources for joint coding based A/N transmission are explicitly assigned for each UE using RRC
signaling.
e  For the explicit resource assignments, additional dynamic resource indication using the PDCCH is beneficial.
e  For channel selection based A/N transmission, implicit resource assignment is used at least when only the DL
PCC is used to send the PDCCH by configuring the CIF.
e  Piggy back onto the PUSCH should be supported irrespective of A/N transmission schemes.
Decision: The document is noted.

Partly related to PUCCH format discussion, said Mr Chairman. Continue discussion on implicit vs. explicit PUCCH
resource allocation. Revisit after agreement on PUCCH format.

Not treated.
R1-103470 DAI Design for LTE-A CATT
R1-103506 PUCCH design for carrier aggregation Ericsson. ST-Ericsson
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R1-10xxxx

R1-103535 Number of bits conveyed on multi-bit ACK PUCCH format Qualcomm Incorporated
R1-103570 Discussion on PUCCH designs for carrier aggregation in LTE-A MediaTek
R1-103638 UL HARQ-ACK Multiplexing: Mapping for 4 Bits Samsung
R1-103639 DALI design for LTE-A TDD Samsung
R1-103640 Discussion on ACK/NACK transmission method for LTE-A TDD Samsung
R1-103693 HARQ-ACK Multiplexing Schemes for Carrier Aggregation Texas Instruments
R1-104192 Combined Component Aggregated HARQ A/N Sharp (R1-103716)
R1-103785 PUCCH Format 1a/1b Resource Allocation in LTE-A TDD Nokia, Nokia Siemens
Networks
R1-103786 UL ACK/NAK Feedback in LTE-A TDD Nokia, Nokia Siemens
Networks
. . . Nokia, Nokia Siemens
R1-103787 Evaluation of UL ACK/NAK Bundling Ways in LTE-A TDD
Networks
R1-103788 UL ACK/NAK Feedback for Power-Limited UE in LTE-A TDD Egtz Siemens Networks.
R1-103886 A/N Codebook Design for Carrier Aggregation using format 2 and DFT-S- Huawei
OFDM
R1-104014 Uplink ACK/NACK Transmission Schemes for Carrier Aggregation NTT DOCOMO
6.2.4.2 Transmit diversity
Not treated.
R1-103437 SORTD resource allocation for PUCCH format la/1b Huawei
R1-103471 PUCCH Format 1/1a/1b Resource Allocation with SORTD CATT
UL-ACK resource allocation for DL transmission with single CCE
R1-103536 and UL TxD Qualcomm Incorporated
R1-103641 Transmit Diversity for PUCCH Format 1/1a/1b. Samsung
R1-103717 Resource Allocation for PUCCH Format 1a/1b SORTD Sharp
R1-103754 PUCCH resource indication for SORTD and carrier aggregation Panasonic Update of 2860
R1-103755 SORTD configurations for ACK/NACK information and SRI Panasonic Update of 2859
R1-103789 SORTD resource allocation Nok@ Siemens Networks.
Nokia
R1-103962 Resource Allocation for SORTD LG Electronics
6.2.4.3 Other
Periodic COI
R1-103537 CQI for CA Qualcomm Incorporated

The document was presented by Wanshi Chen from Qualcomm and proposes the following:
e  Cycling through the CQI/PMI/RI feedbacks of all corresponding DL component carriers is applied. Exact
information that is conveyed in the feedback is FFS
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e CQI/PMI/RI feedback among multiple DL CCs can be grouped into sets depending on the UE transmission mode
(SIMO, MIMO), or some other criterion, where a specific CQI configuration within the set is applied
e When a component carrier is deactivated, UE stops transmitting on the CQI/PMI/RI reporting instances
corresponding to the deactivated carrier. When component carrier is activated, UE transmits on the CQI/PMI/RI
reporting instances corresponding to the activated component carrier, according to the current CQI/PMI/RI
configuration.
Discussion (Question / Comment): NSN wondered whether specifying cycling rule is required and commented that not
only cycling but different periodicities should be considered.
Decision: The document is noted.

R1-103474 CQI feedback for LTE-A CATT

The document was presented by Zukang Shen from CATT and concludes:

e  For periodic CQI feedback, since CQIs of multiple carriers shall be reported, the amount of feedback is expected
to increase andcan be accommodated either by increasing the CQI payload size in one reporting instance, or by
feeding back CQI over multiple reporting instances. In particular, PUSCH based CQI transmission scheme with
time-domain CDM shall be considered as a new CQI transmission scheme to support larger CQI payload size in
Rel-10, since it provides higher CQI multiplexing capacity than the Rel-8 PUSCH based aperiodic CQI
transmission scheme.

e  For aperiodic CQI feedback, UE shall feed back CQIs for multiple DL CCs in a single UL subframe, when the
CQI request bit in the corresponding UL grant is set to 1.

Decision: The document is noted.

R1-103438 CQI/PMI/RI reporting for carrier aggregation Huawei

The document was presented by Fredrik Berggren from Huawei and proposes that:
e Aperiodic reporting is supported for all activated DL CCs.
e The CQI request bit in the UL grant is used for triggering aperiodic CQI reporting. It is FFS whether triggering
aperiodic CQI reporting can be supported by the carrier activation MAC CE.
e  Periodic reporting periods and offsets are configurable per CC.
Decision: The document is noted.

R1-103642 Support for Increased CSI Feedback Payloads in PUCCH Samsung

The document was presented by Aris Papasakellariou from Samsung and concludes that the periodic PUSCH is just a
PUCCH format for supporting large payloads.

e  Proposal: Consider the definition of a new PUCCH format to support larger than in Rel-8 CSI payloads.

e Proposal: Avoid introducing new sub-frame structures — prioritize utilization of Rel-8 sub-frame structures.
Decision: The document is noted.

R1-103718 Periodic CQI Reporting for Multiple Component Carriers Sharp

The document was presented by John Kowalski from Sharp and proposes to:
e Impose a restriction on the minimum reporting interval for multiple CC reporting in Rel-10. The exact reporting
interval is FFS.
e Impose a minimum aggregation level for periodic CQI reporting for multiple CCs. The aggregation level is FFS.
e Extend differential feedback reporting mechanism from Rel-8 for multiple CC CQI reporting at the same time
instance.
Decision: The document is noted.

Resubmission of
2861

The document was presented by Alex Golitschek edler von elbwart from Panasonic and proposes to consider mainly a
Release 8 PUSCH-based solution for multiple CQI/PMI/RI and a Release 8 PUCCH-based solution for prioritised single
CQI/PMI/RI transmission for Release 10. It is observed that before introducing a new transmission format for the purpose
of multiple periodic CQI reports per subframe, the scenario requiring such a format should be justified against the existing
methods and formats.

Decision: The document is noted.

R1-103749 Periodic CQI for Carrier Aggregation Panasonic
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R1-10xxxx

R1-103797 CSI reporting for Carrier Aggregation

Nokia Siemens Networks.
Nokia

(R1-102952)

The document was presented by Timo Lunttila from NSN and makes the following proposals:
e Periodic CSI reporting on PUCCH is configured independently for each component carrier with RRC signalling
similar to LTE Rel-8 (periodicity, subframe offset, reporting mode, resource allocation etc.)

e The CC specific bandwidth dependent subband sizes and the basic compression mechanisms defined for LTE
Release-8 should remain supported in LTE-Rel10 with carrier aggregation.

e Detailed, Release-8 like CSI is reported for only one CC at the time. Additionally, including wideband CSI for

other CCs should be considered.
Decision: The document is noted.

R1-104043 Considerations on Periodic CQI Feedback for Carrier Aggregation

Fujitsu

The document was presented by ... from Fujitsu and provides the following observations w.r.t Rel.8 DL CC cycling:
e There may be some restriction on the order of wideband CQI/PMI and subband CQI/PMI reporting if subband

CQI/PMI is related to wideband CQI/PMI.

e The larger period of cycling can be minimized by using in CA system with small number of CC, for other case,

different schemes such as PUCCH with larger payload may be used

e Feedback framework and concerned CSI-RS transmission offset between CC can be design for each CC

configuration.

Discussion (Question / Comment): Panasonic commented that their preference is to avoid too many different schemes

Decision: The document is noted.

Proposal:

e For periodic CQI/PMI/RI reporting for CA, at least configuration of different (in time) PUCCH resources for

reports for each CC is supported.
o Additional possibilities are FFS until RAN1#62.

Friday 2"
Hereabove proposal is agreed as baseline for further progress.

Not treated.
Concurrent transmission of Scheduling Request indicator and ACK/NACK
R1-103643 information for LTE-Advanced Samsung
R1-103729 UCI multiplexing for LTE-A LG Electronics
R1-103756 Discussion on various UL transmission configurations Panasonic Update of 2863
R1-103757 Slmultageous transmission of Scheduling request indicator and ACK/NACK Panasonic Update of 2862
information for LTE-Advanced
R1-103791 On the PUCCH Multiplexing Combinations for CA Egtig Siemens Networks.
R1-103887 Slml}ltaneous trapsm15510n of CQI, ACK/NACK or SRI on PUCCH in Huawei
Carrier Aggregation
6.2.5 UL Power Control
Not treated.
R1-103439 Uplink multi-antenna power control Huawei
R1-103440 Consideration of DCI 3/3A for Carrier Aggregation Huawei
R1-103441 Pathloss derivation for UL PC in LTE-A Huawei
R1-103475 Discussions on remaining details for LTE-A UL PC CATT
R1-103509 On use cases of DCI format 3/3A Ericsson. ST-Ericsson
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R1-10xxxx

R1-103538 Cross-carrier power control with DCI format 3/3A Qualcomm Incorporated

R1-103539 Power control for multi-antenna transmission Qualcomm Incorporated

R1-103603 Issues on UL TPC transmission for carrier aggregation ZTE

R1-103644 Path-Loss Derivation for CA Samsung

R1-103645 Cross-carrier UL PC for LTE-A Samsung

R1-103646 Power control for UL SU-MIMO Samsung

R1-103719 Issues with per-antenna uplink power control Sharp (R1-103205)

R1-103730 Cross carrier power control with DCI format 3/3A LG Electronics

R1-103731 TPC in multiple DL grants LG Electronics

R1-103743 Per UE PHR for carrier aggregation MediaTek

R1-103792 Remaining issues on uplink power control Ezﬁz Siemens Networks.

R1-103888 Performance evaluation of approaches for multi-antenna power control Huawei

R1-103901 remaining aspect of UL power control HTC

R1-103914 UL Power Control for Multi-Antenna UE Motorola

R1-103963 Consideration on power control for UL multiple antenna transmission LG Electronics

R1-104017 CC-common TPC Command for UL Carrier Aggregation NTT DOCOMO

R1-104018 Uplink Power Control for Multi-antenna Transmission NTT DOCOMO

R1-104079 Clarification on power scaling ﬁl](;it;tl-SLl;f rfgn;;?écsiel-

R1-104080 Way Forward on cross-carrier power control ﬁ;iif:_slﬂl;;;g’a?ng;c

R1-104081 Power control for multiple antennas ﬁl]iit:tl g‘;:;g;;?é:{d_
6.2.6 PUSCH Resource allocation

R1-103540 Multi-cluster PUSCH transmission Qualcomm Incorporated

The document was presented by Wanshi Chen from Qualcomm and proposes that:
e Forsingle Tx anntenna, support option 2 (i.e., number of clusters not limited by the signalling — with UL DCI
format aligned with configured DL DCI formats)

e  Support clustered PUSCH resource allocation for UL SU-MIMO

Discussion (Question / Comment): Motorola commented that their own simulation results w.r.t the proposed option,
don’t show too much performance gains.
Decision: The document is noted.

R1-103648

Number of Clusters and DCI Format for Non-Contiguous PUSCH
Transmissions

Samsung

The document was presented by Aris Papasakellariou from Samsung and proposes that support of non-contiguous RA is
with 2 clusters and DCI format aligned with DCI format 0.
Decision: The document is noted.
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R1-104225 Comparison of Non-contiguous PUSCH resource allocation techniques Motorola (R1-103919)

The document was presented by Ravikiran Nory from Motorola and proposes that Rel8 type 0/1 DL resource allocation
scheme should be re-used for supporting UL non-contiguous PUSCH grants.
Decision: The document is noted.

Nokia Siemens Networks.

R1-103793 Performance evaluation for clustered resource allocation Nokia

The document was presented by ... from NSN and proposes the following:
e Cluster size should be N*2PRB. N is an integer number for each cluster.
e  The maximum number of clusters is 2.
e UL DCI format should be aligned with DCI format 0.
e Resource allocation needs to restrict in such the maximum separation between clusters is half of system
bandwidth.
Decision: The document is noted.

Maximum number of clusters and DCI format of non-contiguous UL RA for

R1-103828 single Tx antenna

NEC Group

The document was presented by Yoshikazu Kakura from NEC and shows preference for option 2 due to the larger
throughput gain not by limiting the number of clusters up to 2. However, option] can be considered if option2 has the
significant drawbacks, as it still achieves large throughput gain compared to contiguous RA.

Decision: The document is noted.

Number of clusters
e 2 clusters
o Samsung, NSN, Nokia, Huawei, LGE, Mitsubishi, AsusTek, MediaTek, Ericsson, ST-Ericsson, Pantech,
RIM, ETRI, TI
= Ifchoice is between unlimited clusters and non-contiguous RA
e  Unlimited: Mitsubishi, LGE
e Non-contiguous RA: Samsung, NSN, Nokia, Huawei, AsusTek, MediaTek, Pantech,
RIM, ETRI, TI
e  Unlimited:
o Sharp, NEC, Motorola, Panasonic, Qualcomm, NTT DoCoMo, Alcatel-Lucent, Alcatel-Lucent Shanghai
Bell, Fujitsu
= Ifchoice is between 2 clusters and non-contiguous RA
e  2: Sharp, NEC, Panasonic, NTT DoCoMo (CQI-based RA), Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell
e Non-contiguous RA: Motorola, Qualcomm, Fujitsu

Mr Chairman warned the group that decision has to be taken during current meeting. Philips highlighted that the risk of

non decision means no non-contiguous RA in Rel-10
Friday 2" : .

Not treated.
R1-103529 Signaling scheme for non-contiguous 2-cluster resource allocation. ASUSTeK
R1-103611 Comparison of non-contiguous UL RA signaling Pantech
R1-103612 Further details on the non-contiguous UL RA scheme with limited clusters Pantech
R1-103621 DCI format for multi-cluster PUSCH resource allocation Mitsubishi Electric
R1-103622 Details on multi-cluster PUSCH resource allocation schemes Mitsubishi Electric
R1-103647 Resource Allocation for Non-Contiguous PUSCH Transmissions Samsung
R1-103720 Views on Signalling for Non-contiguous PUSCH Resource Allocation Sharp
R1-103758 Discussion on inter-modulation issue for clustered PUSCH transmission Panasonic Update of 2867
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R1-103759 Signaling for UL non-contiguous resource allocation Panasonic zRggzbmission of
R1-103794 RA design for clustered allocation Ezﬁz:ﬁ:kia Siemens

R1-103795 Output power back-off aspects for clustered PUSCH Egtiz Siemens Networks.

R1-103889 UL Non-contiguous Transmission for CA Huawei

R1-103935 Resource allocation schemes for non-contiguous PUSCH Motorola

R1-103964 Non-Contiguous PUSCH Resource Allocation Scheme on LTE-A LG Electronics

R1-104019 Further Discussion on Signaling to Support Non-contiguous RB Allocation NTT DOCOMO

R1-104224 PUSCH resource allocation ‘L*llfciftl'sl“hﬁfgn}:ﬁéi;:el' (R1-104082)

6.2.7 UCI on PUSCH

R1-103694 UCI Transmission on PUSCH for Carrier Aggregation Texas Instruments

The document was presented by Anthony Ekpenyong from TI and draws the following preferences:
e The UE transmits periodic UCI on the UL PCC when it is scheduled for PUSCH transmission on the UL PCC. In
the event that a grant is not detected for the UL PCC the UE transmits UCI on the CC with the largest UL grant.
Either method may be combined with eNB scheduling to avoid ambiguous scenarios.
e Asbaseline a 1-bit aperiodic CQI request refers to one DL CC. The CSI-CC can be indicated by SIB2-linkage.
e For full eNB flexibility a bit map could be used to select a subset of CCs for CSI feedback.
e To reduce testing complexity aperiodic CQI request without UL-SCH data is restricted to CSI report for the DL
CC conveying the UL grant.
e  For the case of multiple UL grants, aperiodic CQI request is only triggered in only one UL grant.
Decision: The document is noted.

R1-103649 PUSCH Selection for UCI Multiplexing with UL CA Samsung

The document was presented by Aris Papasakellariou from Samsung and deals with the selection of the PUSCH conveying
UCI in a sub-frame in case of no “CQI Request” or in case of multiple “CQI Requests” (for a single “CQI request”, UCI is
by default in the respective PUSCH) and proposes the following:
e The UE selects for UCI inclusion the PUSCH minimizing the absolute or the relative UCI overhead.
e Itis FFS whether:
o eNodeB indication of the selected PUSCH should be also supported (the determination by a rule can
then be complementary in case the UE misses the respective PDCCH).
o The PUSCH transmission in the Pcell, if any, should be prioritized.
Discussion (Question / Comment): Overhead saving estimation was questioned (CATT).
Decision: The document is noted.

R1-103475 Discussions on remaining details for LTE-A UL PC CATT

The document (section 2) was presented by Zukang Shen from CATT and proposes that UCI shall be transmitted on the
UL PCC PUSCH if scheduled, for a Rel-10 UE without simultaneous PUCCH and PUSCH transmission configured, when
PUSCH are scheduled on multiple UL CCs in a given sub-frame.

Decision: The document is noted.

Long debate on whether having PUCCH on one CC simultaneously with PUSCH on another CC is required and is aligned
with RAN4 understanding.

Proposed working assumption:
e PUCCH on one CC simultaneously with PUSCH on another CC is supported as part of CA
Proposal LS to RAN4:
e PUCCH on one CC simultaneously with PUSCH on another CC is understood to be a different case from the
simultaneous PUCCH+PUSCH and non-contiguous PUSCH recently addressed by RAN4 and RAN#48.
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e  Therefore from RAN1 point of view PUCCH on one CC simultaneously with PUSCH on another CC is included
in CA and RAN1 would like to know if it should be aware of any restrictions from RAN4 point of view.
Discuss further offline - revisit later in the week.

Nokia Siemens Networks.
Nokia

R1-103796 UCI mapping on PUSCH with Carrier Aggregation

The document was presented by Timo Lunttila from NSN and proposes the following:
e PUSCH carrying UCI is signalled implicitly based on pre-defined priority between UL CCs
e UL PCC has the highest priority
e Priority order between UL SCCs can be based on pre-defined component carrier indexes.
Decision: The document is noted.

R1-103890 UCI on PUSCH for carrier aggregation Huawei

The document was presented by Fredrik Berggren from Huawei and concludes that:
e  UCI multiplexing on PUSCH should be supported such that simultaneous PUSCH and PUCCH transmission is
not mandatory.
e The UL CC for UCI multiplexing on PUSCH is non-fixed.
e The selection of PUSCH for UCI is based on UL CC priorities known to the eNodeB and UE.
e A PUSCH scheduled for carrying aperiodic CSI always has the highest priority.
Decision: The document is noted.

Research In Motion UK

R1-104055 UCI Transmission in the Presence of UL-SCH Data o
Limited

The document was presented by Ms Youn Heo from RIM and draws the following conclusions:
e  The baseline configuration is that UCI is transmitted on a scheduled PUSCH resource regardless of which CCs
are scheduled.
e The eNB and UE should know exactly which UL CC is used as UCI CC for a given UCI transmission.
e  FEither the order of UL CCs or a rule for the selection of the UCI CC should be supported instead of semi-
statically configuring a certain UL CC as UCI CC.
e The puncturing loss due to a large number of UCI bits should be investigated. If this puncturing loss is severe, we
should consider transmitting UCI on a CC which does not transmit UL-SCH data sensitive to the puncturing loss.
Decision: The document is noted.

Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell
The document was presented by Mrs Jungah Lee from Alcatel-Lucent and makes the following recommendations:

e Ifthere is one UL CC scheduled in a subframe, UCI is multiplexed in the PUSCH on the scheduled UL CC as in
Rel-8.

e  For cases when multiple UL CCs are scheduled simultaneously in a subframe, a UCI-mapping priority order of
the UL CCs is pre-configured by RRC signalling: the UCI is carried on the scheduled PUSCH with the highest
UCI-mapping priority.

e  Concurrent transmission of PUCCH and PUSCH with UCI is not allowed in Rel-10.

Decision: The document is noted.

R1-104083 UCI on PUSCH

R1-103522 UCI on PUSCH Ericsson. ST-Ericsson

The document (section 2.3) was presented by Daniel Larsson from ST-Ericsson and proposes:

e [fPUSCH is transmitted on the UL PCC, the UCI (A/N, aperiodic or periodic CSI) can be transmitted on PUSCH
on the UL PCC.

e [fPUSCH is transmitted on any UL CC but not on the UL PCC, discuss further whether to transmit UCI (A/N,
periodic CSI) always on the PUCCH or on the PUSCH according to a rule. Aperiodic CSI reports can be carried
on PUSCH on the UL CC indicated in the UL grant.

Decision: The document is noted.

Proposal:
e Ifa UE has only one PUSCH transmission in a subframe, any UCI on PUSCH is multiplexed on the PUSCH as in
Rel-8.
e Ifthe UE has a PUSCH transmission on PCC, then any UCI on PUSCH is carried on PCC
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o the choice of PUSCH in the following cases are FFS:
= SPS
= non-adaptive retransmissions
= small PUSCH payloads
e In case of transmissions on multiple PUSCHs (and no PUSCH transmission on PCC): FFS (discuss further during
this week)

Samsung first objected to the above statements but, as the only objecting company, further decided to go with. Therefore
hereabove proposal is agreed.

Note that multiple simultaneous triggers for aperiodic CSI is considered an error case.

Friday 2™

R1-104250 Proposal on the agreement for UCI transmission Panasonic and co....

The document was presented by Hidetoshi Suzuki from Panasonic.

Discussion (Question / Comment): Sourcing companies not yet finalized.

CATT don’t see the reason for an exception as stated in sub-bullet “If the UE has a PUSCH transmission on PCC, then any
UCI on PUSCH is carried on PCC with the exception of the case of aperiodic CSI...”

Decision: The document is noted. Mr Chairman suggested to reshuffle and correct the proposal as follows:

e PUCCH + PUSCH on same and different CCs supported as part of CA WI
o Single UE capability assumed (inter and intra CC) and single configuration from network side unless
concerns are raised by RAN4
e Control piggy-backing on PUSCH (UCI on PUSCH) supported for CA and non-CA operation
e The choice of PUSCH in the following cases are FFS:
o aperiodic CSI
o SPS
o non-adaptive retransmissions
o small PUSCH payloads
o In all other cases, if the UE has a PUSCH transmission on PCC, then any UCI on PUSCH is carried on PCC.
e In case of transmissions on one or multiple PUSCHs and no PUSCH transmission on PCC:
o Then any UCI on PUSCH is carried on one PUSCH on SCC
o [f simultaneous PUCCH + PUSCH is not configured and there is at least one PUSCH transmission, all UCI shall be
piggybacked on a PUSCH
o [f simultaneous PUCCH+PUSCH is configured and there is at least one PUSCH transmission
o UCI can be transmitted on either PUCCH or PUSCH with a dependency on the situation that needs to be
further discussed
o All UCI mapped onto PUSCH in a given subframe gets mapped onto a single CC irrespective of the
number of PUSCH CCs
= Whether part of UCI gets mapped onto PUCCH and part of UCI gets mapped on to PUSCH in
same or different CCs needs to be discussed

Note that the above does not imply anything about which DL CC(s) an aperiodic CSI report relates to.
Note that the number of possible triggers for aperiodic CSI and the DL CC(s) to which they relate is FFS.

R1-103522 UCI on PUSCH Ericsson. ST-Ericsson

The document (section 2.1 and 2.2) was presented by Daniel Larsson from ST-Ericsson and proposes the following:
e For CSL:
o Reuse Rel-8 RM code for up to 11 bits RI
o Reuse the Rel-8 tailbiting convolutional code for up to 15 bits RI
o CQI/PMl is reported for each activated DL CC.
e For A/N:
o Reuse Rel-8 scheme for up to 2 bits A/N
o  Study whether Rel-8 RM code can be reused for larger number of A/N bits.
Decision: The document is noted.

Mr Chairman decided to skip presenting R1-103732 as the conclusions are all FFS (for saving meeting time).
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R1-103732 UCI on PUSCH for carrier aggregation LG Electronics

Decision: The document is noted.

R1-103650 HARQ-ACK and RI Multiplexing in PUSCH for DL CA Samsung

The document was presented by Aris Papasakellariou from Samsung and proposes the following:
e The (32, O) block code is used to support payloads of O > 2 bits.

e For O > 2 bits, the offset ﬂ(f}éﬁm should account for SINR gains of block coding over repetition coding.

e The UE always feeds-back the maximum number of HARQ-ACK bits as determined from the number of
configured cells and the configured DL transmission mode in each configured cell.
Decision: The document is noted.

R1-103760 ACK/NACK transmission scheme on PUSCH Panasonic

The document was presented by Seigo Nakao from Panasonic and proposes the followings.
e TDM of carrier aggregation ACK/NACK and UL data is supported
e TDM of 10 bits (12 bits in case of explicit DTX indication) ACK/NACK and UL data is supported
e  Even when UE is configured for carrier aggregation, it shall use release-8 TDM scheme of ACK/NACK and UL
data, if it receives “only one DL assignment for Pcell” simultaneously with UL grant(s)
e In case of carrier aggregation assignment, study further both “joint coding” and “separate coding” of the
ACK/NACK information bits for Pcell and those for Scell(s).
Decision: The document is noted.

Based on the above 3 contributions, conclusion can be drawn as follows:

Agreements for coding of UCI transmitted on PUSCH:
e Forup to 2 bits A/N (at least for single DL CC), reuse Rel-8 coding scheme
e For 3-11 (if needed) bits RI and A/N, reuse Rel-8 RM PUSCH UCI block code
o Ifitis decided to be necessary to transmit more than 11 bits RI, code and number of bits at which the
code switches is FFS
o Note: exact max number of RI bits to be supported is FFS.

Not treated.

R1-103541 UCI transmission for CA Qualcomm Incorporated

Lo . . . Resubmission of

R1-103761 Aperiodic CQI for Carrier Aggregation Panasonic 1368
6.2.8 Other
Not treated.

R1-103520 Timing alignment for CA Ericsson. ST-Ericsson

R1-103651 Simultaneous PUSCH and PUCCH Transmissions Samsung

R1-103652 Aperiodic CQI activation in CA Samsung

R1-104044 Aperiodic CQI reporting for multiple DL component carriers Fujitsu
6.3 Enhanced Downlink Multiple Antenna Transmission

. R Ad Hoc chairman (NTT
R1-104239 DL RS Chairman’s notes DoCoMo)
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The document was presented by Tetsushi Abe from NTT DoCoMo.

R1-10xxxx

Decision: The document is endorsed and reported as follows in sections 6.3.1 and 6.3.2.

6.3.1 DM RS
6.3.1.1 OCC mapping
R1-103442 | DL DMRS OCC mapping Huawei

Decision: The document is noted.

R1-103517

OCC mapping design in LTE-A

Ericsson. ST-Ericsson

Decision: The document is noted.

R1-103542

Details on OCC mapping for DL MIMO operation

Qualcomm Incorporated

Decision: The document is noted.

R1-103585 | OCC allocation and OCC mapping ZTE
Decision: The document is noted.

R1-103628 | A further consideration for OCC Mapping ITRI
Decision: The document is noted.

R1-104208 | Discussion on DMRS OCC-4 Mapping Samsung (R1-103653)
Decision: The document is noted.

R1-104201 | OCC mapping for DM-RS rank 5~8 Panasonic (R1-103762)

Decision: The document is noted.

R1-104028

Design Criteria for Length-4 OCC Mapping

NTT DOCOMO, CATT

Decision: The document is noted.

R1-104045

DM-RS OCC design for Rank 5-8 in LTE-Advanced

Fujitsu

Decision: The document is noted.

R1-104207

WEF on DM RS OCC Mapping

AT&T, Broadcom, CeWit,
CHTTL, ETRI, HTC, HT
‘mMobile, I2R, III, LG
Electronics, MediaTek,
Motorola, Pantech,
Samsung

Decision: The document is noted.

R1-104162

Way forward on length-4 OCC mapping for DL DM RS

Ericsson, ST-Ericsson,
CATT, Mitsubishi, Nokia,
Nokia Siemens Networks,
NTT DOCOMO,
Panasonic, Qualcomm,
SHARP, ZTE

Decision: The document is noted.

Conclusion:

The following design criteria should be prioritized for length-4 OCC mapping scheme of downlink DMRS
e Backward compatibility to agreed length 2 OCC mapping scheme in Rel-9
e  Alphabet

(¢]

o

Altl: BPSK before scrambling

= Docomo, ZTE, Panasonic, Nokia/NSN, Ericsson, ST- Ericsson, Mitsubishi, Fujitsu, Qualcomm,

I2R, CATT, SHARP, NEC, ITRI,
Alt2: 6 PSK
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R1-10xxxx

= Samsung, LGE, Broadcom, CHTTL, ETRI, HTC, HT ‘'mMobile, III, MediaTek, Motorola,

Pantech

WF: Companies supporting each alternative are suggested to bring concrete proposal to compare against each other:
Revisit on Friday.

Friday 2"
CATT, Ericsson, ST-
Ericsson, I2R, Mitsubishi,
NEC, Nokia, Nokia
R1-104254 | Way forward on DL DMRS OCC mapping in Rel-10 Siemens Networks, NTT

DOCOMO, Panasonic,
Potevio, Qualcomm,
Sharp, Sony, Vodafone

The document was presented by Kazuaki Takeda from NTT DoCoMo.
Also supported by Deutsche Telekom
Decision: The document is noted.

R1-104255

Way forward on DL DMRS OCC mapping

AT&T, Broadcom,
CHTTL, ETRI, HTC, HT
mMobile, IIT, LG
Electronics, MediaTek,
Pantech, Research In
Motion, Samsung

(R1-104207)

The document was presented by ... from Samsung.
Decision: The document is noted.
Mr Chairman suggested to let each interested companies evaluate those two proposals and decide by next meeting

6.3.1.2 DM RS pattern for extended CP

R1-103443 | DMRS pattern for extended CP Huawei
Decision: The document is noted.

R1-103482 | Further investigation on DMRS design for extended CP CATT

Decision: The document is noted.

R1-103518

Discussion on DM-RS pattern for extended CP

Ericsson. ST-Ericsson

Decision: The document is noted.

R1-103543

UE-RS patterns for rank 1-4 and extended CP

Qualcomm Incorporated

Decision: The document is noted.

R1-103586 | DMRS design under extended-CP ZTE
Decision: The document is noted.
R1-103654 | DM RS for extended CP Samsung

Decision: The document is noted.

R1-103798

DM-RS views on extended CP

Nokia. Nokia Siemens
Networks

Decision: The document is noted.

R1-103928

Extended CP DM-RS Pattern

Motorola

Decision: The document is noted.

R1-103965

Remaining Issues on DM-RS Pattern for Extended CP

LG Electronics

Decision: The document is noted.
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R1-10xxxx

R1-104177

Way forward on DM-RS pattern for extended CP

CMCGC, Ericsson, LG
Electronics, NEC, Nokia,
Nokia Siemens Networks,
NTT DoCoMo, ST-
Ericsson, Texas
Instruments, ZTE

Decision: The document is noted.

Conclusion: Following DMRS pattern is baseline:

e  The following DM-RS patterns are adopted for rank 1-2
o Staggered structure is used in normal subframe

o Punctured version is used in DwPTS

o Normal Subframe DwPTS (8/9/10 symbols)

e  Rank 3-8 transmission not supported in Rel-10 for both normal subframe and DwPTS

o Itis not precluded in later release

6.3.1.3 Other
Not treated.
R1-103544 | Remaining aspects of PRB bundling Qualcomm Incorporated
R1-103695 | Remaining details on PRB bundling size Texas Instruments
R1-103829 | Remaining issues of PRB bundling NEC Group
R1-103891 | Remaining issues for DMRS bundling Huawei
R1-103966 | Remaining Details on PRB bundling LG Electronics
.. . Alcatel-Lucent Shanghai
R1-104084 | Explicitly configured PRB bundling Bell, Alcatel-Lucent
Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell,
. . CHTTL, Huawei, HT
R1-104210 | Way Forward on DM-RS PRB Bundling configuration mMobile, IIL, ITRL
Marvell, Motorola,
Panasonic, RIM
6.3.2 CSIRS
6.3.2.1 Intra-cell CSI-RS
Patterns
R1-103444 | Email Discussion on CSI-RS pattern Huawei

The document was presented by Xia Yuan from Huawei and provides the outcomes of email discussion [61-02-LTE-A].
Decision: The document is noted.
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Terminologies

e  Base pattern:
o CSI-RS base unit with a unique time/frequency/code structure

e Single pattern for N CSI-RS ports:
o Asingle arrangement of N REs based on one/multiple base pattern(s) and the time/frequency shifts of

the base pattern(s)

o The single arrangement of N REs can be shifted in frequency/time domain for different cells

e  Multiple patterns
o At least 2 single patterns

Observation:
Legacy UE performance difference between CDM-T with 1RE overlapping with port-5 and CDM-F with no overlapping
with port-5 is not significant compared with the degradation due to CSI-RS insertion.

Avoidance of antenna port 5:
Option 1: There should be at least one CSI-RS pattern not colliding with port-5
Huawei, CATT, Intel , Motorola, Qualcomm, Alcatel Lucent, Alcatel Lucent Shanghai Bell, HTC, CMCC, Potevio, ZTE

Option2: There should be at least one CSI-RS pattern with maximum 1 RE collision with port-5.
Pantech, Nokia, Nokia Siemens Networks, NTT DOCOMO, LG, ZTE, Ericsson, ST-Ericsson, NEC, Mitsubishi, TI,
Sharp, MediaTek, Fujitsu, Samsung, Panasonic, LG-Nortel, ETRI, ITRI

Continue offline discussion until Friday
Friday 2™

LG Electronics, NTT DoCoMo, CMCC, Qualcomm Inc.,
Ericsson, ST-Ericsson, Texas Instruments, Nokia, Nokia
Siemens Networks, Motorola, Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell, CATR, CATT, CHTTL, Huawei,
HTC, HT mMobile, MediaTek, Potevio, III, ITRI, ZTE,
Sharp, NEC, Mitsubishi, Hitachi

R1-104263 | Harmonized proposal for CSI RS pattern

The document was presented by ... from LGE.
Discussion (Question / Comment): Samsung would prefer common design solutions for both FDD and TDD and have
concerns with the optionality for FS1.
Decision: The document is noted and the patterns in R1-104263 are agreed, assuming;:
e Figures 1 and 2 apply to FS2 only
e  Patterns on slide 4 apply to both FS1 and FS2

R1-104204 | CSIRS pattern design Huawei (R1-103445)

Decision: The document is noted.

R1-104116 | Further Considerations on CSI-RS Pattern Design CMCC

Decision: The document is noted.

R1-103545 | CSI-RS for LTE-Advanced Qualcomm Incorporated

Decision: The document is noted.

R1-103799 | Intra-cell CSI-RS design Nokia. Nokia Siemens

Networks
Decision: The document is noted.
R1-103967 | Intra-cell CSI-RS Pattern Design LG Electronics
Decision: The document is noted.
R1-104199 | Intra-cell CSI-RS Design NTT DOCOMO (R1-104024)

Decision: The document is noted.

Interference estimation
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R1-10xxxx

R1-103802 | Achievable CQI measurement accuracy over CSI-RS

Nokia. Nokia Siemens
Networks

(R1-102955)

Decision: The document is noted.

R1-103843 | Views on Muting

Ericsson. ST-Ericsson

Decision: The document is noted.

R1-103545 | CSI-RS for LTE-Advanced

Qualcomm Incorporated

Decision: The document (section 7) is noted.

R1-103940 | Muting, Interference estimation and reuse factors for CSI-RS Motorola
Decision: The document (section 2) is noted.
R1-103446 | Evaluation on muting benefit for CSI RS design Huawei

Decision: The document (section 2.2.1) is noted.

Conclusion:

e  Current RANI simulation assumption for interference estimation is to use CRS
e  Further study is needed to verify the need of introducing new standard support for interference estimation.

Not treated.
R1-103483 | Remaining issues on CSIRS design CATT
R1-103588 | CSI-RS Pattern Design in Normal-CP Subframe ZTE
R1-103589 | CSI-RS Pattern Design in Extended-CP Subframe ZTE
R1-103613 | CSI-RS pattern design in LTE-Advanced Pantech
R1-103655 | Discussions on CSI-RS design Samsung

R1-103696 | CSI-RS patterns for LTE-Advanced

Texas Instruments

R1-103763 | Views on Intra-cell CSI-RS pattern

Panasonic

R1-103842 | Considerations on CSI RS

Ericsson. ST-Ericsson

R1-103865 | Proposal on CSI-RS pattern

Intel Corporation (UK)
Ltd

R1-103918 | CSI-RS Pattern Design

Motorola

R1-103943 | Intra-cell CSI-RS pattern proposal

Motorola

R1-104085 | Comparison of CSI-RS patterns

Alcatel-Lucent Shanghai
Bell, Alcatel-Lucent

R1-104205 | Joint Proposal on CSI-RS Patterns with CDM-F OCC=2

Huawei, CMCC, Intel,
ITRI, CHTTL

R1-104212 | Way forward on CSI-RS patterns

Qualcomm, CMCC, ZTE,
Potevio, Alcatel-Lucent,
Alcatel-Lucent Shanghai
Bell, Huawei

6.3.2.2 Muting

R1-104027 | Summary of email discussion on PDSCH muting

NTT DOCOMO
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R1-10xxxx

The document was presented by Tetsushi Abe from NTT DoCoMo and provides the outcomes of email discussion [61-03-

LTE-A].

Decision: The document is noted.

Observation of the results of the legacy impact of PDSCH muting
e There is a performance impact due to muting for case 1 and case 2.
e  Especially, when PDSCH muting is applied in other subframes than the ones transmitting CSI-RS of the serving
cell, performance degradation of Rel-8/9 UE becomes more significant.
e Thus, in terms of legacy impact, it is preferable that PDSCH muting (if supported) is limited to the same
subframe as the ones transmitting CSI-RS on the condition that sufficient reuse factor providing the muting gain
can be obtained.

Observation of the results of the step-1 evaluation.
e  MSE performance improvement is achieved by CSI-RS with PDSCH muting compared with CSI-RS without
muting and CRS in channel estimation of neighboring cells.

e  Throughput performance should be evaluated to further clarify the benefit of muting

Step 1 and le

acy impact:

R1-103697 | PDSCH muting for inter-cell CSI estimation: Rel-8 UE performance | Texas Instruments
R1-103698 | PDSCH muting: N-MSE for inter-cell CSI estimation Texas Instruments
R1-103764 Link leyel analysis on RE muting for CSI-RS design: Stepl Panasonic Resubmission of
evaluation 2871
. . . . Nokia. Nokia Siemens
R1-103800 | Stage 1 simulation study of RE muting for inter-cell CSI-RS (R1-102957)
Networks
R1-103980 | Evaluation results of PDSCH muting for CSI RS design CATR
R1-104025 | MSE Performance Evaluation of RE Muting for Inter-cell CSI-RS NTT DOCOMO
Step 2:
R1-103446 | Evaluation on muting benefit for CSI RS design Huawei
Decision: The document is noted.
R1-103587 | Investigation on CSI-RS muting ZTE
Decision: The document is noted.
R1-103657 | Discussion on the overhead of muting Samsung
Decision: The document is noted.
R1-104202 | Study on efficient power usage of muted off REs for CSI-RS Samsung (R1-103658)

Decision: The document is noted.

R1-103733

Muting aspects and Intercell CSI-RS design

LG Electronics

Decision: The document is noted.

R1-103765

Link level analysis on RE muting for CSI-RS design: Step2
evaluation

Panasonic

Resubmission of
3382

Decision: The document is noted.

R1-103801

Stage 2 simulation study of RE muting for inter-cell CSI-RS

Nokia. Nokia Siemens
Networks

Decision: The document is noted.

R1-104026

Throughput Performance Evaluation of RE Muting for Inter-cell
CSI-RS

NTT DOCOMO

Decision: The document is noted.

Observation based on the presented contributions:
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e  Throughput performance of CoMP UE is improved by CSI RS with PDSCH muting compared with CSI-RS
without muting and CRS.
e  PDSCH muting is beneficial for CoMP schemes that require inter-cell channel measurements in future release.

e It is noted that introduction of PDSCH muting in future release (>Rel-10) would cause negative impact to Rel-10
UE

Possible specification impact of muting for Rel-10
e Rate matching around muted RE
e Following signaling support (implicit or explicit) to UE:
o Enabling/disabling of muting
o Muted RE location (offsets and duty cycle), where more study will be needed on
=  Signaling formats
= Reduction of muting patterns
e Power usage of muted RE

WEF for the next meeting
e Each company is suggested to study further if PDSCH muting can be supported in Rel-10. If yes, how to support
muting should be proposed considering the specification impacts.

6.3.2.3 Other
Not treated.
R1-103659 | Study on periodic feedback of PMI/CQI responding to CSI-RS Samsung

6.3.3 DL Single-Cell MU-MIMO

6.3.3.1 Transparent vs. non-transparent MU-MIMO
R1-103476 | Control signaling for DL MIMO CATT
R1-103546 | Signaling requirements for transparent MU-MIMO operation Qualcomm Incorporated
R1-103590 | Analysis of PDCCH capacity in support of MU-MIMO ZTE
R1-103591 l(\:/[cilﬁ/s[i((jietrriig;:rzﬁciownlink control signalling design for MU- ZTE
R1-103614 | DMRS Indicator of DL signalling for Non-transparent MU-MIMO Pantech
R1-103660 | Discussions on DL control signalling for LTE-A MU-MIMO Samsung
R1-103661 | Discussion on PDCCH capacity considering MU-MIMO Samsung
R1-103662 | Compact DCI Design for MU-MIMO Samsung
R1-103699 | On MU-MIMO transparency in Rel-10 Texas Instruments
R1-103841 | On DMRS Dimensioning for DL MU-MIMO Ericsson. ST-Ericsson
R1-103942 | Transparent MU-MIMO operation for Rel-10 Motorola
R1-103968 | Discussion on MU-MIMO Transparency in LTE-A LG Electronics
R1-104020 | Transparent/Non-transparent MU-MIMO in LTE-Advanced NTT DOCOMO
R1-104021 | Control Signaling to Support for Enhanced DL MIMO NTT DOCOMO
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Alcatel-Lucent, Alcatel-

‘ R1-104086 ‘ DCI formats for MU-MIMO Lucent Shanghai Bell

6.33.2 Use of DM RS ports / scrambling sequences for MU-MIMO

R1-104178 Summary of email discussion on way forward for Rel-10 MU-MIMO Huawei

The document was presented by Yunzhe Hou from Huawei and provides the outcomes of email thread under [61-04-LTE-
A]. Rapporteur’s proposal is:
e  Alternative 1 (4 orthogonal DM RS ports and 1 scrambling sequence ) should further assume 12 RE (OCC length
4)
e And both alternatives should be further evaluated
Discussion (Question / Comment): CATT indicated that there is no performance benefit with 12 REs either.
RIM also supports 12 REs.
Decision: The document is noted.

Broadcom, CATT, CATR,
CEWIiT, CHTTL, CMCC,
Ericsson, ST-Ericsson,
Fujitsu, HTC, HT mMobile,
ITRI, LG Electronics,
MediaTek, NewPostCom,
Nokia, Nokia Siemens
Networks, NTT DOCOMO,
Panasonic, Samsung, Texas
Instruments, Vodafone

R1-104206 Way Forward on Rel-10 DL MU MIMO

The document was presented by Rakesh Tamrakar from CATT and proposes:

e Only Alt2 (2 orthogonal DM RS ports and 2 scrambling sequences are defined as in Rel-9) is supported

e Only transparent MU-MIMO is supported
Discussion (Question / Comment): Huawei do not support it due to companies’s views as expressed in R1-104178.
NEC questioned the exact meaning of “Only transparent MU-MIMO”: No DL signalling to indicate to a UE whether a DL
transmission to another UE is taking place.
Qualcomm do not see how better performance can be achieved with such proposal but agree to follow the majority.
Decision: The document is noted.

Prior to any conclusion, Mr Chairman decided looking at:

Performance study of MU-MIMO with quasi-orthogonal DMRS and
orthogonal DMRS

The document was presented by Shupeng Li from ZTE and deals with MU performance with quasi-orthogonal DMRS by
means of the scrambling sequence. Both quasi-orthogonal DMRS and orthogonal DMRS have its pros and cons and
should be adopted and configurable in Rel-10 to give better flexibility for eNB to choose which form of DMRS is used
according to channel scenarios.

Decision: The document is noted.

R1-103592 ZTE

Nokia, Nokia Siemens

R1-103803 On the downlink DM-RS support for MU-MIMO in LTE Rel-10
Networks

(R1-102958)

The document was presented by Timo Roman from Nokia and shows simulation results with neither a use case nor
evidence of significant gains to be expected from MU-MIMO over four DM-RS ports within LTE Rel-10 timeframe
compared to Rel-9 baseline.

Decision: The document is noted.

Conclusion (below statements in bold are agreed):
e 2 orthogonal DM RS ports and 2 scrambling sequences are supported in Rel-10
e Is 4 orthogonal DM RS ports also supported?
o Yes: ZTE, RIM, Pantech, Qualcomm
o No: Broadcom, CATT, CATR, CEWiT, CHTTL, CMCC, Ericsson, ST-Ericsson, Fujitsu, HTC, HT
mMobile, ITRI, LG Electronics, MediaTek, NewPostCom, Nokia, Nokia Siemens Networks, NTT
DOCOMO, Panasonic, Samsung, Texas Instruments, Vodafone, NEC
Based on the number of supporting companies, it is concluded that:
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e 4 orthogonal DM RS ports is not supported for MU-MIMO in Rel-10

Furthermore, the following is agreed:
e No dynamic downlink signalling is provided to indicate to a UE whether a downlink transmission to another UE

is taking place in the same RB as the one in which the UE is scheduled

R1-10xxxx

Not treated.
R1-103477 Discussion on the use of DMRS ports/ scrambling sequences CATT
R1-103547 DM-RS assignment for MU-MIMO Qualcomm Incorporated
R | Conleion o dovl ol gl deen 00 DV port [ 7
R1-103700 On DMRS dimensioning of MU-MIMO in Rel-10 Texas Instruments
R1-103766 DMRS port indication with MU-MIMO considerations Panasonic 2R§:7szbmission of
R1-103830 Views on the use of DM RS ports / scrambling sequences for MU-MIMO NEC Group
R1-103892 DMRS for MU MIMO Huawei
R1-103929 ﬁritll\‘nfoonal DM-RS Ports and length-4 OCC Design for Transparent MU- Motorola
R1-103941 Results on DM RS port allocation for MU-MIMO Motorola
R1-103969 DM-RS Support for Downlink MU-MIMO in Rel-10 LG Electronics
R1-104022 DMRS Configuration for DL MU-MIMO in LTE-Advanced NTT DOCOMO
R1-104056 Support of DM RS Ports and Its Signaling for LTE-A MU-MIMO }Ef;ff;;h fn Motion UK
R1-104115 DMRS indication in DL enhanced Multiple antenna transmission CMCC
6.3.4 Feedback design & Codebook
R1-104184 Rationale for mandating simulation of 4Tx Widely-Spaced Antenna AT&T (R1-104123)

Configuration for LTE-A MU-MIMO

The document was presented by Sharat Chander from AT&T and justifies the reason simulating 4Tx MU-MIMO with the
widely spaced cross-polarized antenna configuration. The paper also provides system simulation results pertaining to the
performance of MU-MIMO in both closely spaced dual cross-pol (“XX”) and widely spaced dual cross-pol (“X__ X”)

configurations, showing equal performances.
Discussion (Question / Comment): Samsung asked clarification why widely spaced will be beneficial to low frequency
bands (700MHz)

Orange highlighted their interest in these scenarios. Both TI and Huawei expressed their support as well.

Decision: The document is noted. 4Tx widely spaced cross-polarized antenna configuration is added to the set of
configurations to be taken into account for the MU-MIMO feedback enhancement evaluation.

Evaluations

R1-103447

Performance evaluation of adaptive codebook as enhancement of 4 tx
feedback

Huawei

The document was presented by Yang Tang from Huawei and provides an evaluation of the use of double codebook
structure for 4 antenna ports eNB showing an around 20% cell average throughput gain compared to using the single
codebook (i.e. keeping the Rel.8 feedback as it is). Therefore it is proposed:
e  Feedback enhancements for the 4Tx codebook should be introduced in Rel-10
e The codebook for W1 or the codebook for W2 should be the Rel-8 codebook
In addition, for Rel-10 4Tx feedback it is proposed to adopt at least the double codebook structure W =W, W,
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e A codebook of Hermitian matrices is used for W,
e  The Rel.-8 4-antenna-codebook is reused for W,
Decision: The document is noted.

| R1-103566 Evaluation of Codebook Adaptation with 4TX and PUCCH | Marvell |

The document was presented by Adoram Erell from Marvell and shows that codebook adaptation based on covariance is
an effective technique to improve CSI accuracy for periodic feedback (PUCCH), either with or without feeding back the
covariance.

Decision: The document is noted.

R1-103595 Further Performance Evaluation of LTE-A DL MIMO with 2-Level 7TE
codebook

The document was presented by Ruyue Li from ZTE and proposes a method of enhancing feedback accuracy for MU-
MIMO by using 2-level codebook demonstrating the following advantages:
e Good performance under both ULA and XPOL antenna configurations. 9%-14% gain can be achieved over Rel-8
codebook.
e Low implementation complexity (including low codeword searching complexity and good backward
compatibility)
e  Same technique can be applied to both for 4Tx and 8Tx.
e Small feedback overhead — potentially less overhead than Rel-8
e  Support dynamic switching between Rank2 SU and Rank1 MU very easily
Decision: The document is noted.

R1-103665 Performance evaluations of Rel.10 feedback enhancement for 4Tx Samsung

The document was presented by Bruno Clerckx from Samsung and draws the following conclusions for 4Tx:
e Rel. 10 should support feedback enhancements based on the the new feedback framework relying on W1 and W2
matrices
e In both dual-polarized and single-polarized scenarios, performance gains and feedback overhead reduction can be
achieved
e  With practical feedback overhead, the performance enhancements are more visible in single-polarized channels
than in dual-polarized channels
e  The feedback framework based on W2W1 should be supported in Rel. 10
e The PUCCH mode 2-2, consisting of the extension of mode 2-1 to enable the report of a subband matrix indicator
(corresponding to W2 €C2) along with a subband CQI, should be supported.
Discussion (Question / Comment): The complexity at the UE is not the only issue according to Samsung, responding to
Huawei’s comment.
Evaluations performed on each feedback modes aligned with Rel-8 according to Samsung, responding to Alcatel-Lucent’s
comment.
Decision: The document is noted.

Nokia, Nokia Siemens

R1-103805 Double codebook performance evaluation
Networks

The document was presented by Timo Roman from Nokia and proposes to:
e Adopt the block diagonal structure for W1 and way of forming the precoder as W=W1 W2.
e Forranks 1 and 2, use four beam groups each comprised of four DFT vectors which correspond to adjacent beams
in angular domain.
e Discuss the optimized scenario for ranks 3 and 4:
o IfA2 —spaced arrays, use four beam groups each comprised of eight DFT vectors which correspond to
adjacent beams in angular domain.
o If4)k-spaced arrays, set W1 to identity matrix and W2 as a DFT codebook.
Decision: The document is noted.

R1-103831 Results for MU-MIMO under 4 TX Evaluation Assumptions NEC Group

The document was presented by Boon Ng from NEC and concludes that, for MU-MIMO, the newly introduced feedback
structure [ WF in R1-101683] should facilitate eNB MU-MIMO operation, like CQI estimation.
Decision: The document is noted.
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R1-103839 Design and Evaluation of Precoder Codebooks for CSI Feedback Ericsson. ST-Ericsson

The document was presented by George Jongren from Ericsson and proposes the following:
e The inner precoder w® (i.e., closest to the channel) should typically be a tall matrix so that dimension
reduction is offered.
e For 8 Tx rank 1 and 2, introduce support for either GoB 1 or GoB 2 designs as described above

o Inline with way forward on feedback refinement and supports at least 16 beams for ULA and 16 beams
for cross-pole

o GoB 1: 4 bits for wideband W and 2 and 1 bits per subband for W forrank 1 and 2, respectively

o GoB 2: 5 bits for wideband W and 2 and 1 bits per subband for W forrank 1 and 2, respectively

e For8Txrank 3-8

o GoB 1 design extended as described in Section Error! Reference source not found. with signaling
overhead figures given by Table 2
Discussion (Question / Comment): Discussion around the description of the CQI design used in.
Decision: The document is noted.

R1-103860 Evaluation of Enhanced MIMO feedbacks for LTE-A Intel Corporation (UK) Ltd

The document was presented by Kamran Etemad from Intel and proposes:
e A mode 2-2 over PUCCH is defined that has 2 or 3-bit subband PMI sent together with 4 bits subband CQI and L
bits subband label for one BP.
e Ifall three antenna configurations in [R1-103376] are required for real deployment, a 3-bit differential codebook
following the principle in [R1-102813] should be adopted.
e Ifoperators are only interested in closely spaced ULA, a 2-bit differential codebook following the principle in
[R1-103377] should be adopted.
Discussion (Question / Comment):
Decision: The document is noted.

R1-103939 Results on W1W2 and W2W1 feedback for 8Tx and 4Tx Motorola

The document was presented by Rapeepat Ratasuk from Motorola and concludes:

1. The structure W1W2 can potentially provide better performance in XP scenarios. Further optimization of the
codebooks (not limiting to a GoB structure) may provide improved performance in uncalibrated antenna scenarios.
PUCCH feedback signaling with W2 fixed can cause significant degradation in performance.

o The particular W1W2 GoB design [6](Ericsson) proposal is significantly worse than IEEE802.16m D5
specifications [8] for 4Tx ULA configuration and does not enhance MU-MIMO performance.

2. The structure W2W1 [7](Samsung) provides robust performance in uncalibrated antenna scenarios and a significant
advantage over W1W2 for the case of 4Tx ULA with MU-MIMO.
3. The choice of structure between W1W2 and W2W1 depends on the prioritization of use cases, specifically

prioritization between XP and ULA antenna configurations and between 4Tx and 8Tx port configurations.

4. Irrespective of the choice between W1W2 and W2W1, the applicability of the double codebook structure to ranks
higher than 2 need further investigation.

Discussion (Question / Comment):

Decision: The document is noted.

InterDigital Communications,

R1-103946 Performance evaluation of two-matrix based feedback for 4 Tx LLC

The document was presented by ... from InterDigital and observe the following:

. Even with realistic CSI-RS and DM-RS channel estimation error and feedback channel error, two-matrix based
codebook construction methods and associated feedback schemes, such as adpative codebook, GOB and Kronecker, can
still provide reasonably good performance gains over Release-8 feedback for MU-MIMO operation.

. Performance gains of antennas with low angle spread are larger than those of antennas with high angle spread.

. No single codebook construction method and associated feedback is a clear winner in all antenna configutations:
Adaptive codebook provides better performance for ULA antenna configuration, while GOB and Kronecker provide better
performance for XPOL antenna configuration.
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. For XPOL antenna configuration, GOB offers an interesting trade-off between feedback overhead and performance:
it has the second-best performance but significantly lower feedback ovehead.

Discussion (Question / Comment):

Decision: The document is noted.

R1-103952 Codebook system evaluations Qualcomm Incorporated

The document was presented by ... from Qualcomm and proposes an updated 8x8 codebook design that achieves
performance gains in the order of 1-4% compared to other proposals. Further enhancements of the proposed codebook are
ongoing and may lead to additional performance enhancements.

Decision: The document is noted.

Alcatel-Lucent Shanghai Bell,
Alcatel-Lucent

The document was presented by Hongwei Yang from Alcatel-Lucent Shanghai Bell and evaluates the major feedback
approaches discussed in previous RAN1 meetings. Simulation results show for co-polarized and cross-polarized antennas,
approach 2 (aligned with the agreed two-stage codebook structure, where W, isa M x M channel correlation

matrix and W, isa M x1 vector) based on spatial correlation feedback is robust to spatially correlated channels.

R1-104198 Performance evaluations of two-stage feedback proposals (R1-104087)

Decision: The document is noted.

As feedback will be discussed again in Friday morning session, Mr Chairman encouraged companies to make a good use
of the different contributions for further progress.

General development of feedback framework

R1-103481 Disscussions on dual-codebook feedback framework CATT

The document was presented by Rakesh Tamrakar from CATT and proposes a dual-codebook structure named as EGOB.
The overall precoder of rank » for a subband constructed by EGOB is given as

WoWW = 1 | diag(v) 0
o 0 diag(v)

Jr
where
—  The overall precoder W is an Nr X r unitary precoding matrix
— Wi targeting wideband/long-term channel properties is a square diagonal Nt x Nr matrix
— Wz targeting frequency-selective/short-term channel properties is a tall Nr X 7 unitary matrix

diag(v 0
- ow- gv)
0 diag(v)
- W,=1/ JrxM , and M is an Nr X r unitary matrix, which contains the refined information of channel properties,

such as the channel properties between two ULA groups, and the difference between the overall precoder and Wi
Discussion (Question / Comment): Samsung commented a limited number of solution to build W1 as a drawback of the
proposal.
Decision: The document is noted.

} ,and v is an Nv/2 x 1 DFT vector corresponding to the principal channel direction

R1-103449 Double codebook based Differential feedback for MU-MIMO enhancement Huawei

The document was presented by Philippe Sartori from Huawei and proposes that:
e feedback enhancements for the 4Tx codebook should be introduced in Rel-10
e the codebook for Wi or the codebook for W2 should be the Rel-8 codebook
e some of the bits of W1 may be reported with RI
In addition, for Rel-10 4Tx feedback it is proposed to adopt at least the double codebook based differential feedback
e the precoding matrix recommended by the UE is W = W2W1
e W1 is wideband, from the Rel-8 4Tx codebook
e W2 is subband, a diagonal matrix from the codebook shown in conlusion.
Decision: The document is noted.

R1-103664 A feedback framework based on W2W1 for Rel. 10 Samsung

The document was presented by Bruno Clerckx from Samsung and proposes the precoder W for a subband to be build as
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W=W:> W, where
e The recommended precoder W is a Nt x R unitary precoding matrix
e The outer matrix Wi €C; is a tall Nt x R unitary precoding matrix
o For4Tx, Ciis Rel. 8 4Tx codebook
o For 8Tx, Ci is designed following the same principles as Rel. 8 4Tx codebook, i.e. nested property, PSK
alphabet, constant modulus. It can be motivated by the following structure

A
* Rankl: w, :Q )
2 | e?A
=  Rank 2: w, = 1 A A with A a DFT vector
2| e®A -e/A

e The inner matrix W2 €Cz s a square unitary Nt x N diagonal matrix
o For4Tx, W2 €C: has the following structure
1

™

®=

o2

370
o For 8Tx, W2 €C: has the following structure

2
P = 2-la[® 0,,| with a a complex scalar with |a| =1
04x4 aG)

Decision: The document is noted.

Nokia, Nokia Siemens

R1-103804 Double codebook design principles Networks

The document was presented by Timo Roman from Nokia and proposes the following:
e Precoder W is formed as a matrix product W=WiWa.
e  Forranks 1-2:
o Wi is block-diagonal. Each block matrix in W1 comprises N» DFT vectors which correspond to adjacent
beams in angular domain.
=  For ranks 1-2, Ny=4.
o Each Wz codeword comprises column (beam) selection and co-phasing.
e  For ranks 3-8:
o Wi is the identity matrix and W2 consists of a small number of matrices per rank (e.g. one to four per
rank).
o Wazisbased on a DFT codebook.
Decision: The document is noted.

R1-103840 CSI Feedback Signaling Ericsson. ST-Ericsson

The document was presented by George Jongren from Ericsson and proposes the following:
e The extensions in Rel-10 of the wideband reports in Rel-8 (PUSCH 3-1, PUCCH 1-1) are still wideband

o Asingle W anda single W@ s reported for the entire bandwidth

e  Perform subsampling of the codebook(s) on PUCCH for maintaining the coverage of CSI on PUCCH which
anyway can only support coarse reports

e Report self-contained with W and W in the same subframe for extending all PUSCH based reporting
modes
e For PUCCH possible to report W and W in the same subframe using subsampling of codebooks to

maintain control signaling coverage
o PUCCH 1-1 is simple in Rel-8 and should be kept simple in Rel-10 as well

= Report self-contained with W and W in the same subframe and codebooks spatially
subsampled to fit within present payload sizes (corresponding to CSI mode 2 in R1-103419)
e Reporting W and W in different subframes only considered for PUCCH 2-1 which anyway already

departs from self contained principle
e Independent configuration of periodic PUCCH CSI reporting for each carrier
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o Implements cycling over carriers
Decision: The document is noted.

R1-104134 Two-component Feedback Design and Codebooks Motorola (R1-103917)

The document was presented by ... from Motorola and proposes to:
e  Construct the subband precoder as W1 W2 with W2 capturing the subband component for the cross-pol sub-
stucture and W1 capturing the wideband component for ULA sub-structure
o W1 is a diagonal matrix of dimension Nt X 2r, where Nt is the number of transmit antennas and r is the
rank of transmission.
o W2 is adiagonal matrix of dimension 2r X r for rank 2

o Wl= |:V' » 0 0:|f0rrank2
0 0 v v
o [vl,v2]is from DFT based codebook. v1,v2 is based on 3 or 4 bit DFT
o  Further details on W2 2r X r matrix can be found in the contribution
e  Construct the subband precoder as W2W1 with W1 still capturing the wideband component for ULA sub-
structure, but W2 capturing the subband component of both the cross-pol and ULA sub-structure
o W1 is a diagonal matrix of size r.Nt X r, where Nt is the number of transmit antennas and r is the rank of

transmission.
o W2isaNt X r.Nt matrix

o W1|:v1 v 0 0}f0rrank2

0 0 v v
o [vl,v2]is from DFT based codebook. v1,v2 is based on 3 or 4 bit DFT
o Ex:W2= D . . D , D = diag(u), v=rotation vector to adjust/up-sample wideband ULA
ayD . . a,D

component.
Decision: The document is noted.

Alcatel-Lucent Shanghai Bell,

R1-104088 Discussion of two-stage feedback proposals Alcatel-Lucent

The document was presented by Hongwei Yang from Alcatel-Lucent Shanghai Bell and deals with W, feedback
periodicity is discussed, and it is shown that W, feedback should be sent only when necessary. It is proposed that the
two-stage feedback approach with square W, be adopted for Rel-10.

Decision: The document is noted.

Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell, Intel, (R1-104136)
Philips
The document was presented by Federico Boccardi from Alcatel-Lucent and proposse:

e In order to improve the performance, the CSI feedback should be designed in order to exploit time and/or
frequency correlation via successive feedback refinement.

e The different proposals for successive feedback refinement, should be evaluated taking into account robustness
w.r.t. errors in the feedback channels, robustness w.r.t. channel variations and performance improvement in
different antenna configuration scenarios.

Decision: The document is noted.

On the importance of successive feedback refinement for cross-polarized

R1-104195 .
antenna configurations

| R1-103568 | Successive Codebook Refinement: Further Evaluation | Marvell

The document was presented by ... from Marvell and introduces a method called “Successive codebook refinement”
where the codebook is adapted based on the past feedback history as a feedback enhancement solution for improving CSI
accuracy of PUCCH signalling. The paper concludes that RAN1 should further evaluate the use of such method.
Decision: The document is noted.
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Samsung, ALU, ALU
Shanghai Bell, Huawei, Intel,
Marvell, ZTE, RIM, Pantech,
Qualcomm, Fujitsu, CATT,
Orange, ETRI, AT&T, NEC,
Toshiba, Philips, Panasonic,
Interdigital, MediaTek,
Vodafone

R1-104169 WF on Rel. 10 feedback for 4Tx

The document was presented by Bruno Clerckx from Samsung and proposes that in order to improve MU-MIMO
performance, the feedback accuracy for 4Tx in Rel.10 is enhanced over Rel.8 by the framework defined in R1-101683,
R1-103332 and R1-103419.

Discussion (Question / Comment): Ericsson commented that the WF looks very similar to the one extensively discussed
on the reflector that could not reach consensus. TI agreed that the WF doesn’t help too much to further progress. Mr
Chairman commented that the content was somehow already agreed and suggested to move ahead and try to agree the
details of feedback design.

Decision: The document is noted and the WF is not agreed.

Conclusion:
e It is noted that the cosigning companies of R1-104169 have agreed that there are significant gains for enhanced
feedback schemes that are based on the cited WFs.
e Itis noted that the cited WFs are already agreed including the case of 4Tx and the focus will be on making the
way forward more concrete for 4Tx.
e Itis also noted that 4Tx is the priority.

Friday 2"

Samsung, Huawei, ALU,
Alcatel-Lucent Shanghai Bell,
R1-104241 Way Forward on Rel. 10 4Tx feedback framework Pantech, NEC, Intel, ZTE,
Fujitsu, ETRI, Marvell,
InterDigital, MediaTek

The document was presented by Bruno Clerckx from Samsung.

Discussion (Question / Comment): CMCC also cosourced the proposed WF. Motorola commented that this codebook
structure needs further enhancements (refering to their contribution — the Nt x Nt matrix dimensioning seems the problem
— the proposed structure might not be optimal for the cross pol cases).

Samsung agreed that design details still need to be worked out but should be understood as a step forward.

Feedback structure is more important that detailed codebook design at this stage, according to Philips (who support the
WF). Tl don’t see how the proposal helps (wideband cases not taken into account) providing step forward.

Mr Chairman warned that the group should be prepared to accept compromises in order to help further progress.
Decision: The document is noted. Companies with alternative proposals should describe them for 4 Tx.

Consider possible update to evaluation assumptions agreed in RAN1#61 to take antenna calibration / time misalignment
into account.

| R1-104252 | Proposal on Calibration Error Model for Evaluations | Qualcomm Incorporated |

The document was presented by Peter Gaal from Qualcomm and proposes a calibration error model to be used in the
feedback evaluations for both 4Tx and 8Tx scenarios.
Decision: The document is noted and Mr Chairman requested companies to draw their attention to that proposal.

Uplink control signalling aspects

R1-103478 Control signaling design for dual-codebook operation CATT

The document was presented by Rakesh Tamrakar from CATT and proposes:
e  For periodic reporting using PUCCH
o  WI1,CQI/W2 and RI are reported with distinct periods, offsets as well as priorities
o In case of collision, the report with lower priority is dropped
e  For aperiodic reporting using PUSCH
o  Multi-granularity feedback with wideband, UE selected and higher layer configured CQI reports can be
considered in Rel-10
Discussion (Question / Comment): NSN commented that the proposed solution implies more complex PUCCH design
and may significantly increase the overhead. Similar comment from Samsung.
Decision: The document is noted.
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Covariance Compression and Transmission on PUCCH for Codebook
Adaptation

The document was presented by Adoram Erell from Marvell and proposes a framework for covariance quantization
codebook that is common to both 4Tx and 8Tx and works for both polarized and cross polarized antenna configurations.
The paper concludes that a codebook of size 5 bits works well in all configurations.

Decision: The document is noted.

R1-103567 Marvell

R1-104196 Consideration on Signaling for Two-component Feedback ZTE (R1-103596)

The document was presented by Ruyue Li from ZTE and proposes three options of UL PUCCH signaling to support two-
component feedback. The three options inherit the framework of Rel.8.
e For Option A, Rl is jointly coded with the entire W1 in one report type. W2 is jointly coded together with
wideband CQI in another report type.
e For Option B, Rl is jointly coded with one part of W1 in one report type. Another part of W1 is jointly coded
together with W2 and wideband CQI in another report type.
e For Option C, Rl is individually reported in one report type. W1 and W2 are jointly coded together with
wideband CQIs with reduced the differential CQI overhead.in another report type.
For enhancement , a new report type for subband CSI contains a frequency selective CQI and a frequency selective W2 in
the form of bandwidth parts.
For PUSCH, RI and PMIs should be separated even if joint coding of RI and W1 is employed in PUCCH.
Discussion (Question / Comment): NSN questioned what the preferred option was for PUCCH. ZTE: none
Decision: The document is noted.

R1-103667 Control signaling to support Rel. 10 feedback framework Samsung

The document was presented by Bruno Clerckx from Samsung and proposes the reporting modes for Rel. 10 UEs to be
based on the following design principles:

e W, (i is considered as a precoding matrix while W2 €Czis a matrix.

e  The feedback enhancement requiring the report of W1 €Ci and W2 eC2 would be applied to rank not larger than
2.

e ForRI <2, the precoding matrix W1 €C; is reported whenever a wideband matrix indicator is required and W»
€Czis reported whenever a wideband matrix indicator with higher accuracy is required or whenever a subband
matrix indicator is required. For RI > 2, the precoding matrix is selected in Ci.

e A CQI is always computed based on the recommended precoder W, function of Wi €Ci and W2 €Ca.

e The reporting mechanism follows Rel. 8 philosophy.

Decision: The document is noted.

Nokia Siemens Networks.

R1-103806 UL CSI feedback channel design & performance .
Nokia

The document was presented by Timo Lunttila from NSN and proposes:
e PUCCH format 2 is used for signalling the CSI
Wi and W: are signalled in separate subframes.
Wi is encoded jointly with RI and thus signalled in the same subframe as RI.
W: is signalled in same subframe together with CQI(s).
FES if subsampling of the W1/W2 codebooks is needed for PUCCH reporting.
To minimize the number of options in the specification, we feel that RANT should carefully consider leaving CSI mode 2
unspecified.
Decision: The document is noted.

R1-103971 Consideration on Feedback Design for Rel-10 LG Electronics

The document was presented by ... from LGE and can be summarized as follows:
e It seems appropriate to define the dual-codebook properties as
o Wi long-term/wideband
o Wa: short-term/subband
e The concept of Rel-8 reporting modes in PUSCH and PUCCH can be reused for Rel-8 dual-codebook reporting
o It should be discussed that which reporting modes in Rel-8 should be prioritized for the Rel-10 feedback
extension
Decision: The document is noted.

58

ONEPLUS EXHIBIT 1009
Page 127 of 349



3GPP TSG RAN WG1 Meeting #62 R1-10xxxx
Madrid, Spain, 23 — 27 August, 2010

Further Views on CSI Feedback Signaling on PUSCH/PUCCH for LTE-
Advanced

The document was presented by ... from NTT DoCoMo and deals with periodic and aperiodic PMI/CQI/RI reporting of a
double codebook structure on the PUCCH and PUSCH in Rel-10. Following is observed:

e Reuse the Rel-8 CSI feedback framework as much as possible even for Rel-10 feedback based on a double
codebook structure to reduce the burden of specification effort. More specifically, consider only modes 1-2, 2-2,
and 3-1 of Rel-8/9 as extension for Rel-10 and not more for the aperiodic PUSCH reporting.

e  For periodic reporting on the PUCCH, the subband size for selecting precoder W2 should be set to the system
bandwidth or bandwidth of a component carrier (CC), e.g., 20 MHz, for all the PUCCH reporting mode.

e Incase of rank > 2, it might make sense to fix one of W1 or W2 to reduce the feedback overhead. This is because
the codebook design for rank > 2 should be targeted only for SU-MIMO with less correlated scenario, and
significant performance loss would not be observed even when W1 (or W2) is fixed.

Decision: The document is noted.

R1-104023 NTT DOCOMO

R1-104046 CSI Feedback for LTE-A with double codebook structure Fujitsu

The document was presented by ... from Fujitsu and proposes:

e In the subframes with CSI values estimated for the same BP using the same CSI-RS, one alternative is UE only
feedback once in one subframe and do not feedback anything in other subframes. The other alternative is to
configure other CSI values to be fed back in the subframe with same CSI values.

e W2 is preferred to be encoded with other CSI, such as its corresponding subband CQI, etc. The other option is
jointly encoded W2 of all the subbands for reporting.

Decision: The document is noted.

| R1-104062 | On the design of two-matrix feedback framework for Rel-10 | CHTTL |
The document was presented by ... from CHTL and suggests for the periodic reporting on the PUCCH:
e  PMI2 is reported with wideband CQI and the subband PMI2 is set to the system bandwidth
e CQI/PMI2, PMI1/RI can be sent on PUCCH in different sub-frames, where PMI1/RI can be sent in different or
the same subframes.
e Some new parameter like NOFFSET,PMI1 can be added to specify the location of PMI1
e  PMII1 should be robustly encoded to prevent from the long period of error propagation
e A new reporting mode for PUCCH is required which can be extended from mode 1-1/2-1 in Rel-8
For the aperiodic reporting on the PUSCH, it is suggested to report PMI1 and PMI2 in the same subframe concurrently
with a UL grant indicator.
Decision: The document is noted.

Alcatel-Lucent, Alcatel-

R1-104090 CQI/PMI reporting modes for two-stage feedback Lucent Shanghai Bell

The document was presented by Federico Boccardi from Alcatel-Lucent and concludes:
e  For PUCCH reporting, modes 1-1 and 2-1 are extended.
o The Rl reports are extended by 1 bit to indicate whether the associated reporting cycle includes an
update of W1 or only W2 feedback.
o W1 is fed back in a single report on its own.
o The CQI report corresponding to W1 is transmitted in the reporting instance immediately following the
W1 report.
o W2 and the CQI report corresponding to W2 are transmitted together in a single reporting instance.
e For PUSCH reporting, modes 1-2, 2-2 and 3-1 are extended.
o Each report contains both W1 and W2 feedback.
e 6 bits are used for each W1 report, and 4 bits for each W2 report.
Decision: The document is noted.

R1-104120 Extending Rel.8/9 CSI Feedback Schemes for Rel.10 Texas Instruments

The document was presented by f and proposes that Rel.8/9 aperiodic PUSCH CQI modes are extended as follows:
CQImode | W1 w2

1-2 Single: One for the Multiple: one per sub-band (frequency selective)
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2-2 entire system BW Two: One for the entire system BW (wideband) + one representing all
(wideband) the “best-M-average” (UE-selected) sub-bands (frequency selective)
3-1 Single: One for the entire system BW (wideband)

For the Rel.8/9 periodic PUCCH CQI modes:
e Extension of frequency-selective W2 is not supported.
e Mode 1-1 and 2-1 are extended as follows:

o W (the composite precoder) is derived from a single wideband W1 and a single wideband W2

o CSImode 1 (W1 and W2 are reported in separate subframes): Propose that W1 be reported in the same
subframe as RI. The overhead associated with W1+RI should be minimized via, e.g. joint encoding
whenever applicable or sub-sampling of W1 if necessary.

o CSImode 2 (W1 and W2 are contained in the same report): When W1 and W2 are contained in the same
subframe, sub-sampling of W1, W2, or both is needed to ensure that the total payload of W1+W2 does
not exceed 4 bits.

Decision: The document is noted.

Mr Chairman closed the session highlighting 3 main points
e Focus is clearly on 4Tx antenna and companies are encouraged to prioritize their efforts on it
e  W.r.t the uplink control signalling, there is a need now to narrow down the number of options
e  Third point vanished from Mr Chairman’s mind

Friday 2™
Texas Instruments, LG
Electronics, Nokia, Nokia
R1-104234 Way Forward on CSI Feedback for Rel.10 DL MIMO Siemens Networks, NTT
DoCoMo

The document was presented by Eko Onggosanusi from TI.

Discussion (Question / Comment): Samsung commented only one company has provided simulation results on jointly
encoding for CSI Mode 1 = premature to conclude from results from one company.

Decision: The document is noted.

Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell,
ASUSTek, CHTTL,
R1-104244 Way-forward on Rel. 10 CSI Feedback signaling CMCC,ETRI, Fujitsu, HTC,
Huawei, 111, Intel, Marvell,
MediaTek, NEC, Potevio,
Samsung, ZTE

The document was presented by Federico Boccardi from Alcatel-Lucent.

Discussion (Question / Comment): TI recommended to keep focus on commonalities between the two WF and let hot
topic (CSI Mode 2-1) for further discussion.

Decision: The document is noted. Mr Chairman strongly suggested to interested companies to see over lunch whether a
combined WF could be drawn for final review in the afternoon.

Texas Instruments, Alcatel-
Lucent, Alcatel-Lucent
Shanghai Bell, CATT,
Ericsson, Huawei, Marvell,
NEC, Nokia, Nokia Siemens
Networks, NTT DoCoMo,
Panasonic, Samsung, Sharp,
ST-Ericsson

R1-104259 Way Forward on CSI Feedback for Rel.10 DL MIMO

The document was presented by Eko Onggosanusi from TI.
Decision: The document is noted. Companies are strongly encouraged to work together to come up with a joint way
forward.

CQI/PMI derivation

| R1-103615 CQI feedback for Downlink MU-MIMO Pantech
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The document was presented by ... from Pantech and proposes a new CQI feedback scheme for MU-MIMO. which
indicates the average noise plus intercell interference (the interference among different layers of MIMO operation is not
included). By using this feedback, the eNB can predict the post SINR for MU-MIMO mode with much higher accuracy.
Decision: The document is noted.

Multi-component feedback for SU/MU-MIMO dynamic switching

R1-103663
enhancement

Samsung

The document was presented by Bruno Clerckx from Samsung and provides inputs on what will dynamic switching of SU-
MIMO and MU-MIMO may bring based on multi-component feedback (rank restricted feedback). Furthermore, it
provides a technique based on best companion CQI that shows that some performance gain can be obtained by reporting
some CQI that accounts for intra-cell interference.

Decision: The document is noted.

R1-103768 Discussion on aperiodic feedback of PMI/CQI responding to CSI-RS Panasonic

The document was presented by Seigo Nakao from Panasonic and discusses the relation between CSI-RS and aperiodic
feedback especially from load balancing of PDCCH and PUSCH, for further considerations.
Decision: The document is noted.

R1-103832 MU-MIMO: CQI Computation and PMI Selection NEC Group

The document was presented by Boon Ng from NEC and deals with enhancements to the MU-MIMO operation which aim
to reduce the mismatch between the user reported SINRs and the ones it actually observes in the aftermath of scheduling.
It is observed that indicating the expected total number of streams (that the eNodeB expects to co-schedule on a sub-band)
to a user can substantially reduce this mismatch and hence help realize the benefits of MU-MIMO.

Decision: The document is noted.

R1-103903 Enhanced PMI Indication for Refining MIMO Precoder Codebook HTC

The document was presented by ... from HTC and proposes an enhanced PMI-based feedback scheme in which UEs can
feed back multiple PMIs along with some auxiliary scalar coefficient(s) to allow the eNB to construct a refined precoding
matrix.

Discussion (Question / Comment): Not compatible with W2 W1 framework according to Mr Chairman. Work should be
focused on what RAN1 has already agreed on.

Decision: The document is noted.

Not treated.

R1-103668 Discussion on CSI-RS based CQI Reporting for Rel-10 Samsung

R1-103479 Further investigation on 8Tx codebooks CATT

R1-103480 Multi-granularity codebooks for 4Tx DL MIMO CATT

R1-103523 Pr'oblfem of dual-codebook feedback framework with RF timing CATT
misalignment

R1-103569 Evaluation of 8TX Codebooks Marvell

R1-103594 g}lil;(ther Discussion on Two-component Feedback Framework for ZTE

R1-103616 On the two stage 8 Tx codebook Pantech

R1-103617 Compaplqn subset based PMI feedback for rank 1/2 MIMO Pantech
transmission

R1-103666 Performance evaluations of Rel.10 feedback framework for 8 Tx Samsung

R1-103701 8Tx Codebook Design Texas Instruments

R1-103702 Link-level simulation results for 8Tx codebook design Texas Instruments

R1-103703 System-level simulation results for 8Tx codebook design Texas Instruments
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R1-103767 Further considerations on 8Tx codebook design Panasonic Update of 2875
R1-103866 Dual-indicator feedback for Rel-10 extension Toshiba
R1-103867 Further considerations on Rel-10 feedback design and codebook Toshiba
R1-103909 Codebook alphabet and PA power balance Philips
R1-103910 Analysis of polarisation aspects in rank 2 transmission Philips
R1-103970 Feedback Codebook Design and Performance Evaluation LG Electronics
R1-104047 Discussion on Feedback Design for LTE-A Fujitsu
R1-104052 Feedback reduction mechanism for MU-MIMO HTC
R1-104057 Pre-Assigned Companion Subsets for Feedback Reduction and 2- Research In Motion UK
Stage Codebook Design Limited
Companion Subset Based PMI/CQI Feedback for LTE-A MU- Research In Motion UK
R1-104058 o
MIMO Limited
R1-104089 Further evaluation of differential feedback in the context of the Rel- | Alcatel-Lucent Shanghai
10 two-stage implicit feedback framework Bell, Alcatel-Lucent
R1-104091 Further analysis of companion feedback performance and feedback Alcatel-Lucent Shanghai
signalling overhead reduction Bell, Alcatel-Lucent
R1-104139 Multiple PMI feedback for dynamic SU/MU switching Texas Instruments
R1-104191 DL codebook for 8TX Huawei (R1-103448)
Texas Instruments, Nokia,
Nokia Siemens Networks,
R1-104164 Way Forward on 8Tx Codebook for Rel.10 DL MIMO . .
Ericsson, ST-Ericsson,
NTT DoCoMo
6.3.5 Other
Not treared.
R1-103669 | TX diversity on MBSFN subframe Samsung
R1-103670 | DL transmission modes for Rel-10 Samsung
R1-103704 | DL MIMO transmission modes in Rel-10 Texas Instruments
R1-103911 | Correction to Cross-Polar Channel Modelling in TR36.814 Philips
R1-103972 | Remaining Issues on Downlink TxD in LTE-A Subframe LG Electronics
6.4 UL Multiple Antenna Transmission
R1-104240 Summary of UL MIMO and UL RS Ad-hoc Session Ad Hoc chairman (Samsung)

The document was presented by Charlie Zhang of Samsung and provides the outcomes of the ad-hoc session.
Decision: The document is endorsed and reported as follows in sections 6.4.1 to 6.5.2.
6.4.1 Transmission modes and Signalling requirements

Not treated.
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R1-10xxxx

R1-103450 | Uplink transmission modes Huawei
R1-103484 | Further discussion on signaling of UL MIMO CATT
R1-103548 | UL transmission modes for LTE-A operation Qualcomm Incorporated
R1-103598 | PMI signalling for UL MIMO ZTE
R1-103599 | UL Transmission Modes and Signalling requirements for LTE-A ZTE
R1-103671 | Further Discussions on UL MIMO signaling requirements Samsung
R1-103672 | Re-using DCI format0 for UL SU-MIMO retransmission Samsung
R1-103673 Further d}sgussmn on UL SU-MIMO precoding in PHICH-triggered Samsung
retransmissions
R1-103674 | PMI signaling in DCI format for UL MIMO Samsung
R1-103705 Remaining 1ssues on UL MIMO Transmission Mode and DCI Texas Instruments
Format Design
R1-103769 | Discussion on uplink transmission mode Panasonic
R1-103807 | On UL SU-MIMO transmission modes and control signalling Egtiz Siemens Networks.
R1-103893 | Control signalling design for UL MIMO Huawei
R1-103930 | Control Signalling for UL MIMO Motorola
R1-103953 | UL MIMO scheme for retransmissions triggered by PHICH Qualcomm Incorporated
R1-103973 | Discussion on Control Signaling for Uplink Transmission Mode LG Electronics
R1-104226 Fur?her discussion of UL transmission modes and DCI format Alcatel-Lucent Shanghai (R1-104092)
designs Bell, Alcatel-Lucent
R1-104229 | UL grants for MIMO transmissions Qualcomm Incorporated (R1-103549)
Huawei, Texas
Instruments, Nokia, Nokia
R1-104230 | Way forward on TB Disabling Siemens Networks,
Motorola, CATT,
Samsung
6.4.2 UCI multiplexing on PUSCH in case of SU-MIMO

Clarification for HARQ-ACK/RI Replica on PUSCH with SU-

R1-104165 MIMO Sharp (R1-103721)
Decision: The document is noted.
R1-103451 Remaining issues of of Multiplexing Schemes of control and data in Huawei

multi-layer PUSCH transmission

Decision: The document is noted.

R1-103550

Further details on UCI multiplexing for SU-MIMO transmission

Qualcomm Incorporated

Decision: The document is noted.

R1-104167

UCI Multiplexing on PUSCH with MIMO Transmission

ZTE

(R1-103601)

Decision: The document is noted.
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Further disucssion on Data and Control Multiplexing in UL MIMO

R1-103675 o Samsung
Transmissions
Decision: The document is noted.
R1-103706 | Remaining Issues on UCI Multiplexing for UL MIMO Texas Instruments
Decision: The document is noted.
Codeword and symbol length determination for UCI multiplexing on
RI-03722 1 e PUSCH with SU-MIMO Sharp
Decision: The document is noted.
R1-103770 | UCI multiplexing on PUSCH with MIMO transmission Panasonic

Decision: The document is noted.

RI1-103808 | UCI multiplexing on PUSCH with SU-MIMO Nokia Siemens Networks.

Nokia

Decision: The document is noted.

R1-103844 | Signaling of UCI on PUSCH Ericsson. ST-Ericsson
Decision: The document is noted.

R1-103845 | Resource allocation for UCI on PUSCH Ericsson. ST-Ericsson
Decision: The document is noted.

R1-104216 | UCI Multiplexing on PUSCH in UL-MIMO Transmissions Motorola (R1-103916)
Decision: The document is noted.

R1-103974 | UCI Multiplexing for Multi-layer PUSCH Transmission LG Electronics

Decision: The document is noted.

Further discussions on UCI Multiplexing on PUSCH in case of SU- | Alcatel-Lucent Shanghai
MIMO Bell, Alcatel-Lucent

Decision: The document is noted.

R1-104163 (R1-104093)

R1-103723 | UCI Differentiation for Transmission on PUSCH with SU-MIMO Sharp

Decision: The document is noted.
Agreement:

HARQ and RI resource size
e Take Alt 1 as baseline assumption
o  FFS whether or not a compensation factor should be included to account for large RI/AN payload
o FFS whether or not a rank-dependent spectrum efficiency adjustment, or spectrum efficiency cap, is
needed for multi-layer case

e Number of resources per layer is given by
o Alt I: In case single beta value is agreed, simple extension of Rel-8

0 M PUSCH —initial N PUSCH —initial /B PUSCH
se

symb offset PUSCH
4-M

0 =min o

N DY L

=0 =0

In the case multiple beta values are agreed, the equation can be further changed to account for multiple
beta value.

o Alt2: further optimization for high-payload cases
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COQI/PMI resource size:
e Take Alt 1 as baseline assumption
o FFS whether or not a compensation factor should be included to account for large RI/AN payload

e Number of resources per layer is given by
o Alt I: In case single beta value is agreed, simple extension of Rel-8

PUSCH -initial PUSCH -initial cor
. . (O +L ) -M se "N symb e ﬂ a//gﬂ PUSCH PUSCH '
Q = min e , M N - QRI

o s symb
K®
.

r=0

In the case multiple beta values are agreed, the equation can be further changed to account for multiple
beta value.
o Alt2: further optimization for high-payload cases

Qall B Q'RI

cor cor '
K(kCQI) +a ’ ﬂofﬁ"f ) (O + L) ’Q max.,COI
cor

Q'CQI =min

TB choice for CQI/PMI report in the case of 2TB transmission
e Baseline assumption is that TB associated with highest MCS or TBS indicated by the UL grant
o Can be revisited if major performance loss is identified, compared to other approaches such as lowest
MCS
o FFS whether “Ping-pong” effect is an issue? And if it’s an issue, how to address it.
=  “Ping-pong” effect refers to the case when the introduction of UCI reverses the order of MCS

among two TBs, if eNB decides to adjust the MCS of the TB with UCI

o FFS the treatment of TB choice, in case MCS or TBS is the same for both TBs

Other remaining issues to be discussed next meeting:
e Need to clarify the exact interpretation of “Replica”
o Option A) Replicate before Channel Coding
o Option B) Replicate after Channel Coding
o Option C) Replicate after Scrambling
e Need to clarify which modulation is used in case of 2 CW transmission
e  Mapping schemes for RI and AN

6.4.3 PHICH mapping for UL SU-MIMO

R1-103551 | PHICH mapping in support of UL MIMO operation Qualcomm Incorporated

Decision: The document is noted.

R1-104030 | PHICH Resource Mapping Design for SU-MIMO NTT DOCOMO

Decision: The document is noted.

R1-103676 | PHICH Resource Mapping for UL SU-MIMO Samsung

Decision: The document is noted.

R1-104129 | PHICH assignment for UL SU-MIMO ZTE (R1-103575)

Decision: The document is noted.
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R1-103707 | PHICH Resource Allocation Techniques for UL SU-MIMO Texas Instruments

Decision: The document is noted.

Assumption:

CSI: the IE in the UL grant

CS: cyclic shift used for UL DMRS, defined for each layer

CS for all layers will be implicitly determined from the same CSI value

Agreement:
Take Alt 2 as baseline assumption.
e Altl: The CSI value associated with the PUSCH transmission
o The first PHICH is determined by CSI (as in Rel-8), the second is determined by replacing CSI with
(CSI+ 1) in the same Rel-8 equation
e  Alt2: The first PHICH is determined by Rel-8 equation, the second is determined by replacing (lowest PRB
index) with (lowest PRB index+1) in the same Rel-8 equation

Not treated.

R1-103809 | PHICH mapping for UL SU-MIMO Nokia. Nokia Siemens
Networks

R1-103894 | Discussion on PHICH resource allocation for UL MIMO Huawei

R1-103944 | PHICH Mapping for UL SU-MIMO Motorola

R1-103975 | PHICH Resource Assignment for UL SU-MIMO LG Electronics

. . . Alcatel-Lucent Shanghai
R1-104094 | Further discussions on PHICH mapping for UL SU-MIMO Bell, Alcatel-Lucent

644 PUCCH TxD transmission scheme

Not treated.
R1-103452 | Transmit diversity for PUCCH format 2/2a/2b Huawei
R1-103552 | Transmit diversity for PUCCH format 2 Qualcomm Incorporated
R1-103602 | Multi-antenna transmission scheme for PUCCH format 2 ZTE
R1-103677 | Transmit Diversity for PUCCH Formats 2/2a/2b Samsung
R1-103724 | PUCCH TxD for Formats 2/2a/2b for LTE-Advanced Sharp (R1-103207)

Nokia Siemens Networks.

R1-103810 | On transmission diversity for PUCCH Format 2/2a/2b Nokia

Further Evaluations on Transmit Diversity for PUCCH format

R1-103976 22a/%b LG Electronics
Multiplexing Capacity for LTE-A PUCCH Format 2/2a/2b with Research In Motion UK
R1-104059 o o
Transmit Diversity Limited
6.4.5 Other
Not treated.
R1-103453 | Channel Interleaver design for UL MIMO Huawei

Consideration on ACK transmission for multi-antenna PUCCH
RI-103600 | g0t 2b in LTE-A ZTE
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R1-10xxxx

R1-103606 | Precoding for UL SU-MIMO in PHICH-triggered retransmission ZTE
R1-103708 Spec1fy%ng Basic Building Blocks of UL Multi-Antenna Texas Instruments
Transmission
R1-103709 | Precoder selection for non-adaptive HARQ UL SU-MIMO Texas Instruments
R1-103811 | Performance evaluation on UL SU-MIMO channel interleaver Eggz Siemens Networks.
R1-103895 | Uplink re-transmssion without UL grant Huawei
R1-103915 UL SU—MIMO precoding in PHICH-triggered non-adaptive Motorola
retransmissions
R1-103977 | Precoding for UL SU-MIMO in PHICH-triggered Retransmission LG Electronics
6.5 Uplink RS issues relevant to LTE-A Work Items
6.5.1 DM RS
6.5.1.1 OCC
Panasonic, Samsung,
R1-104219 | Way Forward on CS and OCC signaling for UL DMRS Motorola, NTT

DOCOMO, NEC, Pantech

Decision: The document is noted.

Agreement

e  For initial transmission the CSI to (CS, OCC) should follow the following
o CSand OCC for layer O(1pmrs,0®, nocc,) is derived from 3-bit cyclic shift indicator (CSI) in UL DCI

format.

=  Mapping table between CSI and ( npmrs,0® , nocc,)

=  Exact mapping is FFS

o CS for layer k (k=0,1,2,3) is derived from CS offset according to npmrs s ?=(npmrs,0?+Ax) mod 12

= CS offsets (Ax) for 2 layers are 0, 6 for &/=0,1

= (S offsets (Ax) for 4 layers are 0, 6, 3, 9 for /=0, 1, 2, 3

= CS offsets (Ax) for 3 layers are FFS.

e  FFS applicability of the above to retransmission cases

Not treated.
R1-103485 | UL DMRS configuration with OCC CATT
R1-103618 | Uplink DM-RS design in LTE-Advanced Pantech
R1-103623 | OCC configuration for uplink DM-RS Mitsubishi Electric
R1-103678 | UL DMRS Aspects In Rel-10 Samsung
R1-103725 | Design of OCC / CS Mapping for UL DMRS Sharp (R1-103209)
R1-103771 | OCC and CS for UL DMRS in SU/MU-MIMO Panasonic update of R1-
R1-103812 | Remaining details on UL DM RS Nokia Siemens Networks.
Nokia
R1-103896 | Subframe-level SGH and signaling design for DM RS Huawei
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R1-103931 | OCC and CS Configuration for Uplink DM-RS Motorola
R1-103978 | Further Considerations on UL DM-RS for LTE-Advanced LG Electronics
R1-104203 | Uplink DMRS Resource Configuration for Rel-10 Ericsson, ST-Ericsson (R1-104112)
R1-104228 | Conveying OCC for PUSCH transmissions Qualcomm Incorporated (R1-103553)
6.5.1.2 Other
Not treated.
. . - NEC Group. NTT
R1-103833 | CM reduction of UL RS for carrier aggregation in LTE-A DOCOMO
6.5.2 SRS
6.5.2.1 Details of dynamic aperiodic SRS
R1-103710 | Email discussion on aspects of dynamic aperiodic SRS Texas Instruments

time saving,

o direct to WF

Decision: The email summary is endorsed without formal presentation with the agreement of all participants. For meeting

R1-104249

Proposal on aperiodic SRS features

Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell,
CATT, Ericsson, ST-
Ericsson, Huawei, ITRI,
KDDI, LG Electronics,
MediaTek, Motorola,
Nokia, Nokia Siemens
Networks, Panasonic,
Qualcomm, Research In
Motion, Samsung, Sharp,
Texas Instruments, ZTE

The document was presented by Eko Onggosanusi from TI.
Decision: The document is noted. Hopefully such proposal may be agreable
complementary info in R1-104231.

at next meeting. Huawei informed of useful

Huawei, Samsung, RIM,
Potevio, HTC, CHTTL,

scheme

R1-104231 | Proposal for UL sounding resource extension Fujitsu, Mitsubishi,

Asustek
Not treated.

R1-103486 | On aperiodic SRS transmission in LTE-A CATT

R1-103519 | Further details on aperiodic sounding reference signals Ericsson. ST-Ericsson

R1-103554 | Further details on aperiodic dynamic SRS Qualcomm Incorporated

R1-103571 | Further discussions on aperiodic SRS of Rel-10 MediaTek

R1-103604 | On dynamic aperiodic SRS in LTE-A ZTE

R1-103619 | Further consideration on the support of Aperiodic SRS durations Pantech

R1-103620 Further consideration on Aperiodic SRS transmission with holding Pantech
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R1-10xxxx

R1-103679 | Resources for Dynamic SRS Multiplexing Samsung
R1-103711 | Outstanding issues on dynamic aperiodic SRS Texas Instruments
R1-103726 | Necessity of Multi-shot Dynamic Aperiodic SRS Sharp
R1-103772 | Dynamic aperiodic SRS for LTE-Advanced Panasonic
R1-103813 | Details of dynamic aperiodic SRS Nok!a Siemens Networks.
Nokia
R1-103897 | Considerations for dynamic aperiodic SRS Huawei
R1-103932 | Further Details on LTE-A Aperiodic SRS Motorola
R1-103979 | Details on Dynamic Aperiodic Sounding for LTE-Advanced LG Electronics
R1-104060 | Impact on PDCCH Loading for Aperiodic SRS Scheduling Eﬁ;??;sh In Motion UK
Performance Enhancement of Aperiodic SRS with Configurable Research In Motion UK
R1-104061 . -
Duration Limited
. . Lo Alcatel-Lucent, Alcatel-
R1-104095 | Remaining issues of dynamic aperiodic SRS Lucent Shanghai Bell
6.5.2.2 Other enhancements
Not treated.
R1-103712 | Increasing sounding resources for Rel-10 Texas Instruments
R1-103814 | Channel sounding enhancements for LTE Advanced uplink EEEZ Siemens Networks.
R1-103933 | Discussion on other SRS Enhancements for LTE-A Uplink Motorola
R1-104031 | Periodic SRS for Multi-antenna Transmission NTT DOCOMO
Alcatel-Lucent, Alcatel-
R1-104096 | Summary of SRS enhancements Lucent Shanghai Bell
R1-104121 | SRS Assignment for UL MIMO Mitsubishi Electric
6.6 Relaying

6.6.1

R-PDCCH Interleaving

Backhaul design for Typel relays

R1-104223 Way forward on R-PDCCH with CRS

ZTE, Huawei, ETRI, RIM,
Qualcomm Inc., Alcatel-
Lucent, Alcatel-Lucent
Shanghai Bell, LGE

The document was presented by Yifei Yuan from ZTE.
Decision: The document is noted.

R1-104236 Way forward on R-PDCCH with CRS

Nokia, Nokia Siemens
Networks, CATT, CMCC,
Motorola, Ericsson, ST-
Ericsson, Alcatel-Lucent,
Alcatel-Lucent Shanghai Bell

(R1-104235)

The document was presented by Eric Zeng from Nokia.
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Discussion (Question / Comment): Mr Chairman asked whether ALU has changed their mind = no ALU is OK with
both
Decision: The document is noted.

Agreements:
e For R-PDCCH interleaving with CRS, the following are both supported by the specifications:

o Rel-8 based REG-level interleaving where the (RN specific) set of semi-statically assigned PRBs
determines the virtual system bandwidth used for blind decoding
= A limited set of not more than 18 interleaving depths (measured in number of PRBs) is
supported (in total for UL and DL)
e Exactsetis FFS

= Each RN searches only one set of assigned PRBs for R-PDCCHs
o No interleaving across R-PDCCHs in a PRB (sometimes referred to as PRB-level interleaving)

=  (same as DMRS “mode 2”)
o Optionality from implementation perspective will be discussed separately.

DMRS for FDD Case 3

Mr Chairman asked for any way forward - None

Qualcomm questioned whether Interference Estimation could be taken into account by other companies for further
simulations.

It was decided that simulation results should be provided by RAN1#62.

Decision to be taken at RAN1#62.

HARQO Operation/Timing

Ericsson, ST- Ericsson,
Nokia, Nokia Siemens
Networks, Huawei,
Panasonic, LG Electronics,
ZTE, CATT, Samsung, ETRI,
R1-103512 Way forward on Un HARQ timeline FDD RIM, NEC, ITRI, InterDigital,
HTC, LG Nortel, NTT
Docomo, Vodafone, CMCC,
Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell

The document was presented by Christian Hoymann from Ericsson.
Decision: The document is noted and the way forward is agreed as follows:

e  Support the following transmission timing in Rel. 10:
o Ifan UL grant is transmitted in subframe #k, the corresponding UL data transmission happens in
subframe #(k+4)
o IfDL data is transmitted in subframe #k, the corresponding UL ACK/NACK feedback is transmitted in
subframe #(k+4)
e UL HARQ re-transmissions are synchronous w.r.t the HARQ process
o UL re-transmissions are transmitted in the subframe corresponding to the same UL HARQ process as the
initial transmission
=  The identification of UL HARQ processes is FFS until RAN1#62.
o UL HARQ process ID is not indicated by (R-)PDCCH

Mr Chairman asked whether there was any WF for the TDD case, then decided to look at the following contributions

R1-103514 Un HARQ timing for TDD Ericsson. ST-Ericsson

The document was presented by Christian Hoymann from Ericsson and proposes the following principles for LTE TDD:
e Downlink-heavy or symmetric UL-DL allocations are supported in the Un
e For each Un UL subframe, the corresponding DL subframe carrying the UL grant on PDCCH based on Rel-8
timing, is a Un subframe as well (subframe pairs)
e In addition to subframe pairs, standalone DL Un subframes might be allocated
e Consider whether to explicitly signal Un subframes (pairs and standalone) or to predefine certain Un subframe
allocation(s) per TDD configuration.
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Discussion (Question / Comment): CATT and Nokia agreed with the 3 first proposal but not with the last bullet.
Decision: The document is noted.

R1-103682 Backhaul subframe allocation and HARQ timing for TDD Samsung

The document was presented by ... from Samsung and provides more detailed views on the backhaul subframe allocation
and associated HARQ timing for TDD. Since RAN1 already agreed that configuration 0 and configuration 5 would not be
supported for type 1 relaying in Rel-10, only Un subframe configurations for TDD configuration 1,2, 3, 4 and 6 are
considered.

Decision: The document is noted.

R1-103584 Backhaul Subframe Allocation in TDD LTE-A Relay ZTE

The document was presented by ... from ZTE and concludes that, similar to FDD, it was observed that Un UL subframe
allocation can be derived from DL subframe configuration based on Rel-8 HARQ timing. UL grant and PUSCH timing
implicit allocation is prefered although explicit allocation may provide limited extra flexibility.

Discussion (Question / Comment):

Decision: The document is noted.

R1-103734 Backhaul subframe allocation for TDD LG Electronics

The document was presented by ... from LGE and proposes:
e The set of UL subframes that can be allocated to Un link is given as follows:
UL-DL configuration #1: {#3, #8} UL-DL configuration #2: {#2, #7}
UL-DL configuration #3: {#3} UL-DL configuration #4: {#3}
UL-DL configuration #6: {#4}
e Rel-8 UL grant timing is reused in Un UL.
e ACK/NACK repetition is used to resolve the UL ACK/NACK blocking problem in Uu link. RN can inform R-
UE:s of the location of Un UL subframes to avoid unnecessary UE transmission.
e Un UL ACK/NACK timing is determined such that Un DL transmission in subframe #n is acknowledged in the
first Un UL subframe that appears after #(n+3).
Decision: The document is noted.

Nokia, Nokia Siemens

R1-103818 Issues on HARQ over Un Interface for TDD In-band Relay Networks

(R1-102970)

The document (section 2.3) was presented by Eric Zeng from Nokia and provides the following proposals:
e Asynchronous HARQ is used for DL Un transmissions; Synchronous HARQ is used for UL Un transmissions and
UL Un HARQ RTT is always 10ms for all the supported TDD UL-DL configurations.
e Un Subframe allocations in TDD use 10ms periodicity.
Discussion (Question / Comment): Huawei feels more confortable if second proposal would be based on Rel-8 timing.
Decision: The document is noted.

R1-104048 Backhaul HARQ Timing for LTE-A TDD Fujitsu

The document was presented by ... from Fujitsu and proposes:
e  The UL grant and ACK/NACK feedback for UL Un subframes are transmitted in predefined DL Un subframe
e The ACK/NACK feedback for DL Un subframe is transmitted in predefined UL Un subframe.
e The HARQ timing for DL and UL Un subframe may have to be changed to support symmetric and asymmetric
implicit Un subframe configuration for some of the TDD configurations.
Decision: The document is noted.

Agreement:
e  Uplink-heavy asymmetric UL-DL subframe configurations are not supported in the Un in Rel-10

Working Assumption:
e Asynchronous HARQ is used for DL Un transmissions; Synchronous HARQ is used for UL Un transmissions and
UL Un HARQ RTT is always 10ms for all the supported TDD UL-DL configurations.
Aim for an agreeable way forward at RAN1#62.

R-PDCCH Assignment
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R1-103773 R-PDCCH placement Panasonic Update of 2881

The document was presented by Ms Ayako Iwata from Panasonic and proposes the following:
e Interleaving across R-PDCCHs in CRS case
o Interleaving across R-PDCCHs in a PRB (like a Rel.8 PDCCH) is not supported. One PRB carries a
(part of) R-PDCCH.
e R-CCE size for no interleaving across R-PDCCHs
o Variable R-CCE size is preferred.
e Localized and distributed
o Both are supported for DM-RS and CRS in order to be common design between DM-RS and CRS.
Decision: The document is noted.

R1-103737 Consideration on resource assignment in Un DL LG Electronics

The document was presented by ... from LGE and can be summarized as follows:
e IfaRN detects a DL grant with resource allocation type 0, it assumes that, in the RBG including the DL grant, the
PRBs that do not contain the DL/UL grant are used for data transmission for it.
Discussion (Question / Comment): Ericsson questioned the efficiency use of resources
Decision: The document is noted.

R1-103579 Resource configuration of R-PDCCH ZTE

The document was presented by Yifei Yuan from ZTE and states that two resource configurations are needed - semi-static
resource configurations of R-PDCCH for frequency diversity (e.g. Mode 1) and frequency selectivity (e.g. Mode 2 and
Mode 3) should be separate if they coexist in the same backhaul subframe.

Decision: The document is noted.

R1-103883 Performance evaluation of CRS based R-PDCCH Huawei

The document was presented by Philippe Sartori from Huawei and clarifies the effect of the CM reduction schemes for UL
RS for carrier aggregation.

o Different Sequence Groups for each CC or different cyclic shift sequence for each CC is suitable for LTE-A UL,
because the CM decreases to similar CM of QPSK data and the effect is independent of the spacing between the
allocated RBs of each CC

e Different phase rotation for each CC is not suitable for LTE-A UL, because the effect of CM reduction depends
on the spacing between the allocated RBs of each CC.

Decision: The document is noted.

R1-103899 Rate matching techniques for R-PDCCH Huawei

The document was presented by Anthony Soong from Huawei and proposes that the rate matching should be applied on
the R-PDCCH in order to make sure that the R-PDCCH high efficiently occupies the allocated RBs when radio link
conditions allow it. The exact resource matching scheme is FFS

Decision: The document is noted.

Resubmission of

R1-103776 DCI formats for R-PDCCH Panasonic 2882

The document was presented by Hidetoshi Suzuki from Panasonic and proposes the followings:
e At least, R-PDCCH should support DCI format 2 and 2B for DL and format 0 for UL.
e Among DCI format 2, 2B and 0, not identify the need of the RN specific modification except format 0/1A
differentiation is as reserved.
Decision: The document is noted.

At this point, Mr Chairman decided to close the session.

Encouragement was given to companies to come with joint proposals at next meeting. There is no meeting time now left
for individual contributions.

In addition, Mr Chairman asked the rapporteur to prepare/draft the very first version of the TS for further review at next
meeting. Action to MCC to provide TS number to the rapporteur (whether a dedicated TS is needed is still to be
confirmed/decided at next meeting).
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PUCCH
CATT, Nokia, Nokia Siemens
Networks, Panasonic,
Ericsson, ST-Ericsson, LG
R1-104220 Way forward on Un PUCCH resource in Rel-10 Electronics, Huawe,

Motorola, Alcatel-Lucent,
Alcatel-Lucent Shanghai Bell,
HTC, ETRI, ITRI, CMCC,
NEC, Texas Instruments

The document was presented by Zukang Shen from CATT.

Discussion (Question / Comment): Qualcomm questioned the reason having several PUCCH resource(s). CATT agreed
that there is only one resource.

Decision: The document is noted.

The following is agreed for Rel-10:
e Incase of Un PDSCH assigned by R-PDCCH, the PUCCH resource for corresponding ACK/NAK on Un is semi-
statically configured by higher layers on a RN specific basis
e  The Un PUCCH resource for SR or CSI is semi-statically configured by higher layers on a RN specific basis

Search Space Design

R1-103680 R-PDCCH search space design Samsung

Not presented as the speaker was not in the room.

Nokia, Nokia Siemens

R1-103815 Discussion on R-PDCCH Search Space Design Networks

The document was presented by Eric Zeng from Nokia and proposes:
e For CRS case Mode 2 is supported, i.e., no interleaving across R-PDCCHs in a PRB.
e For CRS case it is FFS whether an extra search space based on joint interleaving is needed. If needed it shall be
according to Mode 1-1 for which Rel-8 mechanism is reused to minimize the specification effort.
e  Frequency-first mapping of R-PDCCH to physical resources as for Rel-8 PDSCH is utilized for R-PDCCH
without joint interleaving in case CRS and/or DM RS are scheduled over the backhaul.
Discussion (Question / Comment): Mr Chairman suggested to agree on proposal 3, but it’s premature according to
Qualcomm as such Rel-8 based proposal needs further checking.
Decision: The document is noted.

R1-103580 The blind decoding of R-PDCCH ZTE

The document was presented by Yifei Yuan from ZTE and draws the following proposals:
e In DM-RS case, the DL grant and UL grant in a PRB pair shall be for the same RN. There is no interleaving
between R-PDCCHs of different RNs and each RN has its own PRB pairs.
e In CRS case, all of the DL grants are full interleaved together and mapped into the 1st slot of PRB pairs; all of the
UL grants are full interleaved and mapped into the 2nd slot of PRB pairs. Blind decoding complexity can be
contained by semi-static configuring several interleaving regions.
Decision: The document is noted.

R-PDCCH blind decoding for Frequency Diversity and Frequency Selective
R-PDCCH transmissions
The document was presented by ... from NEC and proposes:

e To change the actual resources used for R-PDCCH transmission dynamically (i.e. on subframe by subframe), and
blind decoding at the relay is performed.

e In order to reduce the number of bind decodings, the semi-statically assigned PRBs are divided into subsets where
each subset makes a common search space and the relay node attempts the blind decodings based on the PRBs in
the subsets.

e In case a large number of Relay nodes are in the cell, it shall be possible to divide the semi-statically assigned
PRBs into two or more smaller distinct groups (for example each group is 8PRBs with two subsets), and each
distinct group of PRBs are separately monitored by a group of relay nodes.

R1-103834 NEC Group
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e To support the co-existence of Frequency diversity and Frequency selective R-PDCCH transmissions in the same

subframe of the cell.
Decision: The document is noted.

Not treated.
R1-103454 R-PDCCH design Huawei
R1-103455 Un symmetric subframe allocation Huawei
R1-103456 Un HARQ timing for Uplink FDD Huawei
R1-103487 Considerations on Relay Backhaul Control Channels in LTE-A CATT
R1-103488 R-PDCCH design in LTE-A CATT
R1-103489 Design of DMRS for Backhaul link in LTE-A CATT
R1-103490 Performance evaluation of R-PDCCH with CRS  in LTE-A CATT
R1-103491 Backhaul subframe allocation and HARQ operation CATT
R1-103492 Considerations on backhaul uplink transmissions CATT
R1-103510 Discussion of the Un DM-RS pattern for downlink timing case 3 Ericsson. ST-Ericsson
R1-103513 Un HARQ timing for FDD Ericsson. ST-Ericsson
R1-103515 Discussion of UL Un HARQ RTTs Ericsson. ST-Ericsson
R1-103516 On the standardisation impact of re-using the PDCCH on Un Ericsson. ST-Ericsson
R1-103555 Interleaver for R-PDCCH Qualcomm Incorporated
R1-103556 Performance characterization of UE-RS for backhaul link Qualcomm Incorporated
R1-103557 Views on HARQ timeline for relays Qualcomm Incorporated
R1-103581 Remaining aspects of relay timing ZTE
R1-103582 Backhaul DMRS and Related Issues ZTE
R1-103583 Discussion on Un UL HARQ RTT for FDD ZTE
R1-103681 R-PDCCH interleaving in CRS mode Samsung
R1-103735 CSI-RS transmission in backhaul link LG Electronics
R1-103736 R-PDCCH interleaving alternatives LG Electronics
R1-103738 Consideration on R-PDCCH CCE and REG for interleaving LG Electronics
R1-103739 Un DM-RS pattern alternatives for DL timing case 3 LG Electronics
R1-103777 Proposal on Un UL HARQ (FDD) Panasonic
R1-103816 Issues on HARQ over Un Interface for FDD In-band Relay ]I:J]:tlii/i)’rrlj:kia Siemens
R1-103817 Discussion on Symmetry and Asymmetry SF Allocation for Backhaul E:tlii/%rllj:kia Siemens (R1-102971)
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Nokia Siemens Networks.

R1-103819 Discussion On the UL backhaul Design Aspects .
Nokia

R1-103820 DM RS Pattern for Backhaul Nokia, Nokia Siemens
Networks

R1-103881 Interleaving of CRS based R-PDCCH ETRI

R1-103898 Resource allocation for R-PDCCH Huawei

R1-103922 Backhaul control channel design Motorola

R1-103923 Relay HARQ Motorola

R1-103981 Resource Wastage regarding R-PDCCH interleaving with CRS LG-Nortel

R1-103982 Resource allocation of R-PDSCH Panasonic

R1-104032 DM-RS Design for Backhaul Link NTT DOCOMO

. . Alcatel-Lucent, Alcatel-

R1-104097 Type 1 Relay Un Configuration and HARQ operation Lucent Shanghai Bell

R1-104098 Un DM-RS Pattern for DL timing Case 3 Alcatel-Lucent Shanghai Bell,
Alcatel-Lucent

R1-104117 Un DM-RS CMCC

R1-104118 Un R-PDCCH design CMCC

R1-104132 UL/DL HARQ timing for backhaul Panasonic (R1-103774)

R1-104133 Comparison of UL/DL HARQ for backhaul Panasonic (R1-103775)

6.6.2 Other
R1-104033 Relay Node Capability for Rel-10 NTT DOCOMO, Orange,

Deutsche Telekom

The document was presented by Satoshi Nagata from NTT DoCoMo and deals with additional parameters required for the
RN to support at least coverage-improvement scenarios assuming the reuse of the UE-EUTRA-Capability 1E in Rel-10. It

is proposed that:

e DeNB should be informed whether or not inband half-duplex relay is supported as a parameter of the RN
capability.

Discussion (Question / Comment): Ericsson clarified the use of parameters.

Decision: The document is noted.

Not treated.
R1-103493 System Evaluation of Relay Performance CATT
R1-103558 Enabling range expansion for Type I relays Qualcomm Incorporated
R1-103559 DL performance for Type I relays with and without range expansion Qualcomm Incorporated
R1-103627 Asymmetric carrier configuration for Relay operation ITRI
. Nokia. Nokia Siemens
R1-103821 Type-1 Relay Performance for Uplink Networks (R1-102972)
R1-103835 System Level Performance Evaluation for Relays NEC Group
R1-104034 Combination of Carrier Aggregation and Relay in Rel-10 NTT DOCOMO
R1-104035 Downlink Relay System Performance Evaluation NTT DOCOMO
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6.7 Network Based Positioning Support for LTE

R1-103871 UTDOA Simulation Results TruePosition

The document was presented by Simon Isskav from TruePosition and provides simulation results based on the agreed
assumptions for the following two scenarios:

e Dynamic scheduling with SRS

e  SPS scheduling with SRS
The results show that using energy from both the SRS UE transmission as well as VOIP payload RB’s for the TDOA
measurement provides more sensitivity and better accuracy primarily for the 1.7 km ISD deployment use cases.
Decision: The document is noted.

R1-103872 Evaluation for Network Based Positioning Andrew Corporation

The document was presented by Ariful Hannan from Andrew and provides additional results showing that SRS signals
provide a viable solution for network based positioning techniques.
Decision: The document is noted.

Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell

R1-104099 Techniques for improving UTDOA Performance with SRS-only scenario

The document was presented by Fang-Chen Cheng from Alcatel-Lucent and analyzes the characteristics of SRS
interference. The simulation results for full and partial SRS hopping show an improvement in UTDOA performance over
no SRS hopping. The UTDOA performance still does not meet the USA FCC mandate performance requirements for
terrestrial positioning technology, but the SRS hopping provides at least some gain in the right direction.

Decision: The document is noted.

Evaluation shall continue at next meeting.

6.8 Enhanced ICIC for non-CA based deployments of heterogeneous
networks for LTE

WID RP-100383

R1-104238 ¢[CIC Chairman’s note Ad Chair (NTT DoCoMo)

The document was presented by Tetsushi Abe from NTT DoCoMo and provides the outcomes of eICIC session as reported
hereafter under Al 6.8.
Decision: The document is endorsed.

R1-104160 Ema]l summary on WF on Identification of Co-Channel problem and needs CATT
in Macro-Pico
Decision: The document is noted.
Conclusion:
e Macro-Pico deployment- without any range expansion schemes (scenario 1)

o DL
=  No Problem for control channel
=  Reuse R&/9 ICIC for data channel
o UL
=  Reuse R8/9 power control mechanism for both control and data channel
e  Other enhancements are FFS

Texas Instruments, Alcatel-
Lucent Shanghai Bell,
Alcatel-Lucent, Nokia, Nokia
Siemens Networks, MediaTek

R1-104214 Co-channel Macro cell and Pico cell deployment: way forward

Decision: The document is noted. Continue offline discussion.
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Not treated.
R1-103822 Enhanced ICIC considerations for HetNet scenarios Egt}: Siemens Networks.
R1-103905 Perfprmance of ICIC Enhancement by Channel measurement in Relay HTC
Stations
R1-104051 Co-channel Interference Aspects in Macro-Femto and Macro-Pico CMCC
Deployments
R1-104119 Discussion on one solution of eICIC interference management for TDD CMCC
6.8.1 Control Channel solutions
Power setting
| RI-103846 | HeNB eICIC for HetNet picoChip Designs. Kyocera

Decision: The document is noted.

R1-104102

Performance Evaluation for Power Control based on Femto
Deployment

Alcatel-Lucent Shanghai
Bell, Alcatel-Lucent

Decision: The document is noted.

R1-103823

HeNB power setting performance under different access constraints

Nokia Siemens Networks.
Nokia

Decision: The document is noted.

R1-103838

Adjustable HeNB power setting in MeNB — HeNB deployment

NEC Group

Decision: The document is noted.

Observation:

e Power setting is backwards compatible to Rel-8/9 UE
e  For further study, specification impact (what needs to be specified) should be clarified for each power setting
scheme.

Time/frequency domain approach

Downlink Control Protection in LTE TDD for non-CA

R1-103924 Heterogeneous Networks Motorola
Decision: The document is noted.
R1-103494 | Analysis of Time-Partitioning Solution for Control Channel CATT

Decision: The document is noted.

R1-103713

Views on PDCCH interference mitigation for het-nets

Texas Instruments

Decision: The document is noted.

R1-103561

Improving control reliability in severe interference conditions

Qualcomm Incorporated

Decision: The document is noted.

R1-104036 | Investigation on CRS interference to Downlink Control Channel NTT DOCOMO
Decision: The document is noted.
R1-103458 | Analysis on the eICIC schemes for the control channels in HetNet Huawei

Decision: The document is noted.

R1-104227

Way forward on eICIC for non-CA based HetNets

AT&T, CMCC, CATT,
CHTTL, NTT DoCoMo,
LGE, Orange, Philips,
Qualcomm, Samsung,
Verizon Wireless

(R1-104222)
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Decision: The document is noted.

Conclusion:

e  Solutions for macro-femto deployment:

e  Consider power control and time domain solution as baseline solutions

e  Frequency domain solution is not precluded.

e More concrete proposal of each solution should be provided (Revisited on Friday)
o  Ensure backwards compatibility to Rel8/9 UE
o Strive for at least one common TDD and FDD solution whenever possible

e Feedback from other WGs should be consolidated to make decision

e Applicability of macro-pico scenario is FFS

Friday 2™
R1-104245 | Lightly-scheduled description for Macro-Femto discussion Motorola
R1-104247 | Concrete proposal for frequency domain solution Huawei
R1-104256 | eICIC solutions details Qualcomm Incorporated (R1-104253)

Decision: The concrete proposals submitted on Friday morning are noted.

Proposal (Friday morning):
e  Continue discussion on the description of time domain approach

o Identify the issues that are not supported by current specification to be asked to other WGs.
o ﬂ including their impact to other WGs; then to agree LS to RAN2/3/4
when the impacts are clarified. Rapporteur Xiaodong Xu (CMCC) until RAN1#62.

Not treated.
R1-103495 | DL Power Setting in Macro-Femto CATT
R1-103560 | Enabling communication in harsh interference scenarios Qualcomm Incorporated

R1-103572 Views on joint time shifting and resource muting scheme for co-

channel macro and pico eNBs MediaTek

R1-103573 | eICIC of PCFICH and PDCCH in MeNB plus HeNBs deployment MediaTek

R1-103597 Interference coordination for control channels under non-CA based 7TE
heterogeneous deployments

R1-103626 | Considerations on PBCH eICIC for CSG HeNB ITRI
R1-103689 | PUCCH interference mitigation in heterogeneous networks New Postcom
R1-103740 Evaluation of control channel coordination in co-channel CSG LG Electronics
deployment
R1-103836 Comparison of control channel protection schemes in MeNB — NEC Group
HeNB deployment
R1-103837 Necessity of new HeNB frequency selection criteria in MeNB — NEC Group
HeNB deployment
R1-103861 | Evaluation of PDCCH Interference Mitigation in LTE-A ILrit;l Corporation (UK)
R1-104049 Discussion on enhanced ICIC schemes for control channels in Fujitsu

HetNet

R1-104050 | Impact of PDSCH RE muting/puncturing on macro-cell performance | Fujitsu

R1-104064 | Further considerations on non-CA based enhanced ICIC Ericsson, ST-Ericsson

Alcatel-Lucent, Alcatel-

R1-104100 | Control Channel Performance for Hetnet Lucent Shanghai Bell
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R1-104126 | FDM Range Extension in Open-access Heterogeneous Networks Motorola (R1-103920)
Performance analysis of PDCCH interference mitigation techniques
R1-104166 in Outdoor Hotzone Het-Net ZTE (R1-103873)
Intel Corporation (UK)
Ltd, Kyocera, KDDI,
R1-104218 | PDCCH Interference Mitigation framework in LTE-A Philips, ITRI, Fujitsu,

MediaTek, Potevio, New
Postcom

6.8.2

Data Channels

Performance evaluation of dynamic Home eNB ICIC function based

frequency domain silencing

R1-103685 . S . Samsung

on time domain silencing
Decision: The document is noted.
Not treated.

R1-103496 | Enhanced Interference Management by Resource Partitioining CATT

R1-103497 | DL Interference Mitigation via Direction Information in Het-Net CATT. ITRIL

R1-103562 | Data channel ICIC and the benefits of possible extensions Qualcomm Incorporated

R1-103563 Increasing the footprint of low power nodes for improved Qualcomm Incorporated
performance

R1-103564 | HeNB deployment impact on macro network Qualcomm Incorporated

R1-103625 Enhanced macro/femto and femto/femto ICIC solutions for data Mitsubishi Electric
channels

R1-103683 | Static/Dynamic Home eNB ICIC function Samsung

R1-103690 Downlink ICIC based on power reduction for macro-pico co-channel New Postcom
deployment

R1-103691 P.erformance of downlink ICIC using power requctlon for macro- New Postcom
pico co-channel deployment with range expansion

R1-103741 | Downlink performance over heterogeneous networks LG Electronics

R1-103778 | the possibility of UE side ICI cancellation in Hetnet Panasonic 2R§§151bm15510n of

R1-103882 | Enhancement of Rel-8/9 ICIC mechanisms considering relays ETRI

R1-103900 | Enhanced ICIC and resource specific CQI measurement Huawei

R1-103989 Performance evaluation of EICIC in Macro+pico co-channel Potevio
deployment of HetNet

R1-104065 Down}mk data performance with TDM-based interference Ericsson, ST-Ericsson
coordination

R1-104103 | HetNet Rel-8/9 Data Channel Performance Alcatel-Lucent, Alcatel-

Lucent Shanghai Bell

R1-104105 | Cognitive Interference Management for Pico-Macro Scenarios CEWiT

R1-104106 | Cognitive Interference Management for Femto-Macro Scenarios CEWiT
Interference cancelling block modulation for spectrally effecient .

R1-104107 Heterogenous networks with flexible pico-cell deplyoments CEWIT

R1-104209 Performance evaluation of static Home eNB ICIC function based on Samsung (R1-103684)
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6.8.3 Cell Association
Not treated.
R1-103457 Impact of Range expansion on control channels for macro and Huawei
outdoor hotzone
RI1-103824 | Aspects of Pico Node Range Extension Nokia Siemens Networks.
Nokia
Downlink performance evaluation for cell selection in .
RI-103988 1 \tacro+Hotzone deployment of HetNets Potevio R1-104125
R1-104063 | Effect of Serving Cell Association in Pico/Macro HetNet CHTTL
R1-104066 Potential Performance of Range Expansion and PDCCH Interference Kyocera
Management
.. Alcatel-Lucent, Alcatel-
R1-104104 | Cell Association for HetNet Lucent Shanghai Bell
Downlink performance evaluation for cell selection in .
RI-I04125 1y cro+Hotzone deployment of HetNets Potevio (R1-103988)
6.8.4 Uplink
Not treated.
R1-103498 Evaluation of R8/9 '_l“ec}_lmq_ues and Enhancements for PUCCH CATT
Interferernce Coordination in Macro-Pico
R1-103499 | Uplink Data Channel Interference Mitigation via Power Control CATT
R1-103565 | UL operation in HetNets Qualcomm Incorporated
Inter-cell interference mitigation between PRACH and .
R1-103574 PUCCH/PUSCH in heterogeneous networks MediaTek
R1-103686 | ICIC Support for SRS Transmissions Samsung
R1-103874 | PUCCH performance for Co-channel Het-Net ZTE
R1-103951 eICIC for HeNB UL and MUE DL based on HeNB UL 2R
Measurement
6.8.5 Other
Not treated.
R1-103500 | Fast Fading Modeling Evaluation for Het-Net Deployment CATT
R1-103687 | Channel quality feedback enhancement for heterogenous network Samsung
Need and feasibility of using different uplink-downlink
R1-103688 configurations for TDD HeNBs in heterogeneous networks New Postcom
R1-103742 Methods to facilitate the inter-cell coordination in heterogeneous LG Electronics
networks
R1-103912 | UE assumptions on interference Philips (R1-102985)
R1-103937 | System Performance of HetNet with Pico eNB Motorola
R1-103938 | Antenna pattern for Pico Cells Motorola
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6.9 Other

UE categories

R1-10xxxx

R1-103459

Proposal for UE categories and capabilities

Huawei

The document was presented by Weimin Xiao from Huawei and proposes 3 new UE categories for Release 10 where
maximum data rate is defined along with baseline/initial CA/MIMO configuration(s), as follows:

DL CA/MIMO UL CA/MIMO
Rel-10 UE categories DL Max. data rate configurations (#CCs, UL Max. data rate configurations (#CCs,
#layers) #layers)
100 Mbps X

Category 1 300 Mbps 2,2) (no 64 QAM) (2, 1);(1,2)

2,4); 200/300 Mbps (2,2);
Category 2 600 Mbps (4,2) and etc (optional 64 QAM) (4, 1) and et

2, 8); 600 Mbps (2, 4);
Category 3 1.2 Gbps (4,4) and etc (support 64 QAM) (4, 2) and etc

Decision: The document is noted.

R1-104193

UE categories for Rel-10 evolution of LTE

Vodafone Group, Orange

(R1-104137)

The document was presented by Prakash Bhat from Vodafone and proposes RAN1 to agree on a new UE category to
support UL SU-MIMO on an aggregated carrier(s) of 20 MHz with maximum of 2 layers spatial multiplexing with

simultaneous support of 64QAM on each of the layers.
Decision: The document is noted.

R1-103610

UE categories in LTE-A

HTC

The document was presented by ... from HTC and proposes:
o  UE categorization principle should consider various supports to LTE-A features in not only Rel.10, but also later

releases.

o LTE-A UE categories should be extended from current LTE categories.
e In addition to the highest UE category (1.2/0.6 Gbps), several practical UE categories which enable new
feature(s) should also be defined for potential or new market applications as well as mobile phones.

Discussion (Question / Comment): Mediatek asked clarifications on what later releases mean.
Decision: The document is noted.

R1-103913 Capabilities for multi-transceiver UEs Philips

The document was presented by Tim Moulsley from Philips and concludes that UEs supporting both carrier aggregation in
LTE and MBMS or another RTT may benefit from the possibility of dynamic capability in terms of number of carriers and
total data rate. This would allow a UE to use multiple transceivers and defined baseband processing resources in a flexible
manner. Considering the various options, provision of dynamic signaling for a limited set of UE capabilities appears
promising.

Decision: The document is noted.

Nokia, Nokia Siemens

R1-104131 Networks

LTE Rel-10 UE categories

The document was presented by Asbjorn Grovlen from Nokia and lists the following proposals:
e The DL carrier aggregation capability is signaled using the CA band specified in RAN4.
e For UL carrier aggregation capability, additional signaling is introduced to inform the network of the possible
differences in DL and UL aggregation capability.
e Like in Rel-8/9, the UE categories contain parameters for maximum data rate and number of layers supported.
e The UE can indicate different UE categories in the UL and the DL.
In addition, 3 UE categories in the DL and 4 more in the UL are proposed.
Decision: The document is noted.
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Further discussions are welcomed during this week and until RAN1#62. Likely an LS to RAN2 shall be prepared by next
meeting.

Other

Not treated.

R1-103906 Damage Information-assisted HARQ Scheme for LTE-A HTC

7 Closing of the meeting
Rapporteurs would have to work over the summer draft specs expected for review @RAN#62.

Mr Chairman thanked EF3 for hosting and organizing the meeting and all delegates for their involvement and hard
working hours during the all week long.
Thks for the CoMP demo

The meeting was closed at 17:14.

Note from Friday morning coffee break.

Tim Moulsley from Philips announced Philips management decision and new policy to not anymore contribute to 3GPP
RAN activities. Mr Chairman expressed his thanks for all the achievements made by Tim over the past decade(s) who
played a major role in 3GPP standardization. Thanks and applauds to Tim from the whole RAN1 community.
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Main facts summary

3GPP TSG WG RANI1 #61 meeting, hosted by RIM took place at the Hyatt Regency Montreal Hotel in Montreal, Canada.
The meeting started at 9:08 on Monday 10 May and finished at 17:00 on Friday 14" May 2010.
The number of attending delegates was 205.

The week was scheduled as follows:

e Monday: Common session on Agenda items 1, 2, 3, 4, 6.1 (LTE CRs), 6.7 (Net.Pos), 6.9 (UE cat) in the morning
session. Common session on Agenda item 6.2.5 (UL Power Control) in the afternoon session.

e  Tuesday: Main session on Agenda item 6.2.6 (PUSCH Resource allocation), 6.2.1 (PCFICH) and 6.2.3 (PDCCH)
chaired by Matthew Baker. HSPA parallel session on Agenda items 5.1.1, 5.1.2 (CRs), 5.3, 5.4, 5.6 (TDD HSPA)
and Energy saving (Al 5.5) chaired by Johan Bergman.

e Wednesday: Early session on AI 6.7 (Net.Pos) to discuss further simulation assumptions. Parallel session
dedicated to Downlink RS (Als 6.3.1 and 6.3.2) chaired by Tetsushi Abe on one hand, remaining HSPA issues on
4-carrier HSDPA (AI 5.2) and Al 5.7 chaired by Matthew Baker on the other hand.

e Wednesday following afternoon coffee break: Continued discussion on DL RS on one hand and session dedicated
to eICIC on the other hand (AI 6.8) chaired by Matthew Baker. Session to review the TPs on Energy saving for
UMTS SI chaired by Johan Bergman.

e Thursday: Early session on Al 6.7 (Net.Pos) chaired by Tetsushi Abe. Parallel sessions on Agenda items 6.3.4
(Feedback) and 6.6 (Relay) chaired by Matthew Baker and Agenda items 6.4.1 to 6.5.2 (UL RS and UL MIMO)
chaired by Charlie Zhang.

e  Friday morning: Common session on Agenda item 6.2.4 (PUCCH).

e Friday afternoon: Revisions

The list of action points that required RAN1 close follow-up is listed in Annex F (end of document).

The number of contribution documents for this meeting was 811.

Input Discussed
ARG Document Document
From Al 4 to A16.9.2 809 328

Note: The amount of documents includes those discussed during the email discussion session post meeting.

The following documents are missing. The corresponding contributions have not been handed over by companies.
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1. Opening of the meeting

Mr. Matthew Baker (RAN1 Chairman) welcomed the participants to the 615 RAN WG1 meeting and opened the meeting

at 09:08.

Mr Hua Xu from RIM welcomed the delegates and detailed the domestic arrangements (coffee breaks, restaurants) for the
week. A powerpoint was briefly shown and highlighted some aspects of Montreal’s area and surroundings to the benefit of

delegates.

1.1 Call for IPR

The Chairman drew attention to Members’ obligations under the 3GPP Partner Organizations’ IPR policies. Every
Individual Member organization is obliged to declare to the Partner Organization or Organizations of which it is a
member any IPR owned by the Individual Member or any other organization which is or is likely to become

essential to the work of 3GPP.

The attention of the members of this Technical Specification Group is drawn to the fact that 3GPP

to inform their respective Organizational Partners of Essential IPRs they become aware of.
The members take note that they are hereby invited:

Essential in respect of the work of the Technical Specification Group.

forms (e.g. see the ETSI IPR forms http://webapp.etsi.org/Ipr/).

Individual Members have the obligation under the IPR Policies of their respective Organizational Partners

[  to investigate in their company whether their company does own IPRs which are, or are likely to become

[ to notify the Director-General, or the Chairman of their respective Organizational Partners, of all
potential IPRs that their company may own, by means of the IPR Statement and the Licensing declaration

2 Approval of Agenda

| R1-103205 | Draft Agenda for RAN1#61 meeting | RAN1 Chairman

| (R1-102600) |

Matthew Baker (Chairman) proposed the agenda for the meeting and the plan (tentative schedule) of the week.

Decision: The agenda is approved.

3 Approval of Minutes from previous meeting

| R1-102601 | Final report of RAN1#60bis meeting | MCC Support

The document was presented by Patrick Mérias (ETSI Mobile Competence Center) and provides the

outcomes of last

meeting. It was brought to the attention of the group that non 3GPP members were attending RAN1#60bis. Only guests

(officially invited by 3GPP members) are allowed.
Decision: The document is approved.

4 Incoming Liaison Statements

| R1-102602 | LS on Primary Component Carrier and Semi Persistent Scheduling | RAN2, Samsung

= R2-102654

The document was presented by Aris Papasakellariou from Samsung and asks RAN1 to take into account RAN2 decision

that SPS is configured only in PCC. It is also requested to answer if it is a valid assumption that UE needs
C-RNTI only in the PCC.
Decision: The document is noted.

to monitor SPS

R1-103081 LS reply on Primary Component Carrier and Semi Persistent

Scheduling Huawei, CMCC

The document was presented by Ms Elean Fan from Huawei and states that RAN2 assumption is valid.
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Discussion (Question / Comment): .
Decision: The document is noted. The final reply shall be reviewed on Friday.

R1-103290 On LS for the CIF application cases in SPS scheduling ZTE (R1-102893)

The document was presented by Zhisong Zuo from ZTE and suggests the following reply:

e  For the case that PDCCH of PCC may suffer strong interference, the systems need not to prohibit the cross-carrier
scheduling for SPS. For the case that PCC is always in CC with low interference, cross-carrier scheduled SPS
may not needed,

e The CIF field should be always enabled in UE specific way, whether the eNodeB schedule the SPS in PCC or not.
Discussion (Question / Comment): Alacatel-Lucent, Ericsson, Nokia and Panasonic believe that Huawei’s response is
sufficient. Mr Chairman asked whether companies request more time to further check the details.

Decision: The document is noted.
Friday 14

R1-103418 LS replylon Primary Component Carrier and Semi Persistent Huawei, CMCC, ZTE (R1-103081)
Scheduling
Decision: The document is noted and final LS is agreed in R1-103421.
| R1-102603 LS on pathloss measurements in CA scenarios RAN2, Nokia | = R2-102662 |

The document was presented by Asbjorn Grovlen from Nokia and shows the agreements w.r.t the linking of DL and UL
CC made by RAN2. RAN2 has also discussed pathloss measurement and understands that pathloss measurement are used
for PRACH power control, PUSCH and PUCCH transmission. A few questions on the pathloss measurements were raised
to RAN4.

Discussion (Question / Comment): No action required from RANT.

Decision: The document is noted.

| R1-102604 | LS on Radio Link monitoring for Carrier Aggregation RAN2, Ericsson | = R2-102663
The document was presented by Daniel Larsson from Ericsson and shows the agreements w.r.t the radio link monitoring
and failure handling for Carrier Aggregation made by RAN2.

Discussion (Question / Comment): No action required from RANT.

Decision: The document is noted.

| R1-102681 | UE RF model and capability | RAN2, Qualcomm | = R2-102664
The document was presented by Peter Gaal from Qualcomm and asks a number of issues to RAN4 w.r.t the need of
understanding UE RF model and capability. It is related to the need of “interruption” in ongoing communication when
certain actions are taken in RRC connected mode.

Discussion (Question / Comment): No action required from RANI.

Decision: The document is noted.

R1-103051 | Reply LS on synchronization requirements between eNB and relay | RAN4, Ericsson =R4-101490
The document was presented by Christian Hoymann from Ericsson and is a reply LS to R1-100832. The Tx/Rx and Rx/Tx
switching times will be less than 17us, which is the RAN4 requirement for an eNB switch time in Rel 8/9. The maximum
limit on switch times will be determined by RAN4.

Discussion (Question / Comment): This shall be taken into account under Al 6.6.
Decision: The document is noted.

R1-102688 Suggestion for the response to the RAN4 LS on the UL transmission LG Electronics

The document was presented by Joon Kui Ahn from LGE and is a proposal for a reply to R1-101720. The reply informs on
RANT1 current agreements as follows:
e  [JBoth simultaneous PUSCH/PUCCH transmission and UCI piggybacking to PUSCH as in Rel-8/9 shall be
supported. Exact switching mechanism between the simultaneous transmission and Rel-8/9 signaling is FFS.
e  [IClustered DFT-S-OFDM transmission should be supported. Dynamic switching between clustered DFT-S-
OFDM transmission and contiguous RB transmission will be specified. The maximum number of supportable
clusters is under discussion.
e [JCurrent RAN1 agreement is not supporting multiple simultaneous PUCCH transmission for A/N in multiple
non-adjacent PRBs. It is still FFS how to handle, for example, simultaneous A/N, CQI and SR in Rel-10.
Discussion (Question / Comment): .
Decision: The document is noted.
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Draft response to LS from RAN4 on simultaneous PUSCH and Alcatel-Lucent, Alcatel-
PUCCH and clustered SC-FDMA Lucent Shanghai Bell
The document was presented by Fang-Chen Cheng from Alcatel-Lucent and states that there is no consensus in RAN1 to
change either the CA WID or the agreements from RAN1#55bis to support clustered DET-S-OFDM UL transmission and
control-data decoupling (simultaneous PUCCH and PUSCH transmission).

Discussion (Question / Comment): Motorola raised that new results have been obtained. Mr Chairman suggested to look
at the new contributions under Al 6.2.6.

Ericsson pointed out that source of the LS should be company’s name and not RAN1. Contact information is also useful to
figure out who is behind the LS.

Decision: The document is noted. Reply LS shall be discussed under Al 6.2.6.

R1-102777

| R1-103080 | LS reply on configurable transmission modes for Category 1 UE Huawei |

The document was presented by Zhenfei Tang from Huawei and states that there is no restriction on the reported RI for the
Category 1 UE. A Category 1 UE can always set RI = 1 in the transmission mode 3/4. RAN1 confirms that all release 8 UE
categories should support transmission modes 1-7.

Discussion (Question / Comment): RAN1 agrees that the UE capability relates to the whole transmission mode 7, not just
antenna port 5.

Decision: The document is noted. LS reply shall be updated in R1-103349 to reflect the agreement and drat CR (Rel-8) to
36.306 shall be prepared in R1-103350 (Zhenfei Tang — Huawei).

Friday 14" : Final LS is agreed in R1-103413, including the following CR for approval by RAN2.

Huawei, Panasonic,
Ericsson, ST-Ericsson,
NTT DOCOMO, CATT,
CATR, Qualcomm
36.306 CR (Rel-8, F) Correction on the definition of ue- Incorporated, Alcatel-
SpecificRefSigsSupported Lucent, Alcatel-Lucent
Shanghai Bell, CMCC,
Motorola, NEC, Nokia,
Nokia Siemens Networks,
New Postcom, Potevio

R1-103350

Decision: The document is endorsed by RAN1 together with shadowed CR for Rel-9 in R1-103362.

R1-103296 | Reply LS on multiple timing advance for inter-band CA I RAN4, NTT DoCoMo | = R4-101477
The document was presented by Sadayuki Abeta from NTT DoCoMo and provides the conclusion of the necessities of
supporting multiple timing advances for Scenario #2 and #3 as follows: the timing difference for the strongest paths is less
than 0.52 us (one timing advance step) for 97-98% of the cases and always less than 2.5 us. RAN4 is currently
investigating the performance and complexity impact of timing misalignment on link performance.

Discussion (Question / Comment): No action required from RANT.
Decision: The document is noted.

| R1-103298 | Further clarification on downlink positioning reference signal EPRE | RAN4, Ericsson | = R4-101547
The document was presented by ... from Ericsson and informs of the agreed way forward in [R4-101503] in order to
complete the RSTD requirements including those related to muting. As a consequence of this agreement and the RAN2/3
action to provide signaling support for muting, RAN4 requests RAN1 to specify that the UE can assume that each
individual cell’s PRS EPRE is constant over all subframes within a PRS positioning occasion of that cell.

Decision: The document is noted. Relevant CR is for discussion under Al 6.1.

R1-103297 | Signaling support for positioning reference signal muting I RAN4, Ericsson = R4-101540

The document was presented by Daniel Larsson from Ericsson and requests RAN2 and RANS3 to provide signaling support
for cell-specific PRS muting configuration in the OTDOA assistance data for Rel. 9.

Discussion (Question / Comment): No action required from RAN1.

Decision: The document is noted.

LS received during the course of the week.

RAN4, Nokia Siemens

R1-103331 Reply LS on CSI RS boosting impact on BS transmission distortion Networks, Huawei

= R4-102236

The document was presented by Timo Lunttila from NSN and raises the following two questions:
e QI: For a BS transmitting at an antenna with maximum power when all the REs have the same EPRE and using a
PA corresponding to practical implementations, how is the noise level per RE due to non-ideal PA behavior on
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PDSCH REs, CSI RS REs and silent REs affected when the CSI RS is boosted in the above mentioned manner or

conceivable manners using boosting values as implied by N equal to 2, 4, or 8? The power boosted REs can occur

at one or two OFDM symbols in as often as every 5 ms.

e Q2: Are there any other foreseen impacts on other RF performance parameters, e.g. emissions, in relation to the
CSI RS design problem that RAN1 should be aware of?

Decision: The document is noted. Relevant for future work on CSI RS.

5

UTRA

R1-103308

Minutes from RAN1#61 HSPA sessions

Ad Hoc chairman
(Ericsson)

The document was presented by Johan Bergman from Ericsson.
Decision: The document is endorsed and reported as follows in sections 5.1, 5.3, 5.4, 5.5 and 5.6.

5.1

Maintenance of UTRA Release 99 — Release 9

5.1.1 FDD
R1-102919 25.214 CR0602 (Rel-?, F) Clarification.of the 'transm.it power of S- Huawei
CPICH for CQl reporting when the UE is configured in MIMO mode
Decision: The document is noted.
Oz | B e A e eS| e
Decision: The document is noted.
R1-102921 25.214 CR0604 (Rel-9, A) Clarification of the transmit power of S- Huawei

CPICH for CQl reporting when the UE is configured in MIMO mode

Decision: The document is noted. Offline discussion till Friday.

Friday 14" : CRs have been respectively revised in R1-103407 (Rel-7), R1-103408 (Rel-8) and R1-103409 (Rel-9).
Huawei suggested to leave thern (SR SHAAVANHHISNMES.

R1-103312

25.214 CRO605R1 (Rel-7, F) Clarification of HS-DSCH and HS-SCCH
reception in CELL_FACH, CELL_PCH and URA PCH states

Infineon Technologies

(R1-103073)

Decision: The document is noted. Provide revisions of R1-103312/3074/3075 in R1-103314/3315/3316 (Infineon).

25.214 CR0606 (Rel-8, A) Clarification of HS-DSCH and HS-SCCH

R1-103074 reception in CELL_FACH, CELL_PCH and URA PCH states Infineon Technologies
25.214 CR0607 (Rel-9, A) Clarification of HS-DSCH and HS-SCCH X .
R1-103075 reception in CELL_FACH, CELL_PCH and URA PCH states Infineon Technologies
Friday 14" : CRs in R1-103314/3315/3316 are now co-sourced by Qualcomm. As there are still many comments received
offline, CRs are
| R1-103284 | Efficient secondary carrier activation for DB DC-HSDPA Huawei
Decision: The document is noted.
25 221 CR0207 (Rel-8, F) Clarification for support of an E-HICH pair
R1-103146 for 1.28Mcps TDD TD Tech
Decision: The document is noted.
R1-103147 25 221 CR0208 (Rel-9,A) Clarification for support of an E-HICH pair D Tech

for 1.28Mcps TDD

Decision: The document is noted. Both are agreed in principle. Provide revisions (R1) in R1-103310/3311 (TD Tech) with
improved wording and removed tracking on cover sheet.
Friday 14" : CRs in R1-103310/3311 are agreed.
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5.2 4-carriers HSDPA

WID in RP-091438
5.21 HS-DPCCH design

Channelisation codes, Mapping and coding

Some Aspects of HS-DPCCH Design for 4C-HSDPA with MIMO

Configuration ZTE

R1-102887

The document was presented by Jun Qiang from ZTE and proposes that:

e Alternative 3 is taken as the HS-DPCCH design.
SF256 HS-DPCCH for the cases that 3C or 4C are activated without MIMO configured in any activated carrier.
Adopt the HARQ codebook schemes in Table 2 as the HARQ codebook when different carriers are activated.
Adopt the coding schemes in Table 4 as the CQI/PCI coding when different carriers are activated.
Flexible mapping of DL carrier feedback information onto the HS-DPCCH channels is supported.
For the flexible mapping of DL carrier feedback information onto the HS-DPCCH channels, the primary carrier
(C1) and the activated secondary carrier #1 (C2, if any) are grouped together as Group 1, the other activated
secondary carriers (C3 and C4, if any) as Group 2.
Discussion (Question / Comment): Motorola asked clarifying whether DTX in table 1 was refering to DTX codeword?
Yes.
Decision: The document is noted.

R1-102922 | Considerations on HS-DPCCH design for 4C-HSDPA Huawei

The document was presented by Bo Yang from Huawei and provides general overviews of HS-DPCCH schemes for
various possible scenarios.
e Forscenario 1 (3/4C activated with MIMO configured on 1 or more activated carriers),
o Apply flexible grouping of DL carriers according to activation/deactivation and MIMO configuration of
DL carriers.
o A DTX codeword is used to avoid half-slot DTX of HARQ-ACK slot.
e HS-DPCCH designs for scenario 2 (4C activated without MIMO configured ) are discussed in detail in
companion paper [R1-102924].
o Atrade-off shall be made to decide the design option of 1xSF1256 (or 1xSF128 with repetition) and
1xSF128 (general design) for 4-carrier without MIMO.
e HS-DPCCH designs for scenario 3 (3C activated without MIMO configured) are discussed in detail in companion
paper [R1-102923].
o Joint coding of HARQ-ACK messages of 3 carriers for the case of 3-carrier without MIMO.
o Adopt cross-combined CQI feedback scheme for the case of 3-carrier without MIMO.
o  Apply 1xSF256 HS-DPCCH scheme for the case of 3-carrier without MIMO.
e  For scenario 4 (less than 3 carriers activated),
o The HS-DPCCH should fall back to legacy 1xSF256 formats when less than 3 carriers are activated.
Otherwise, at least, the chip output of HS-DPCCH should be the same as 1xSF256 HS-DPCCH.
Decision: The document is noted.

R1-102925 | Discussion on grouping of DL carriers for 4C-HSDPA Huawei | |
The document was presented by Bo Yang from Huawei and proposes that:
e Identical HS-DPCCH format shall be used for the same scenarios of activated carriers.
e Use flexible arranging and grouping of feedback information of DL carriers onto HS-DPCCH channels when the
status of secondary carriers is changed by activation/deactivation.
e Fallback to legacy SF256 HS-DPCCH format or to use flexible grouped repetition and bit interleaving scheme
with 1xSF128, when less than 3 carriers are activated.
Discussion (Question / Comment): Ericsson asked whether the flexible mapping scheme applies to primary carrier? Yes.
Decision: The document is noted.

HS-DPCCH format change due to activation and de-activation of

R1-103129 secondary carriers

Qualcomm Incorporated

The document was presented by Sharad Sambhwani from Qualcomm and draws the following conclusions:
e ARel-10 3C/4C-HSDPA UE, when configured with single or dual cells with or without MIMO should use the
legacy HS-DPCCH physical layer design (channel coding, spreading factor, modulation, CQI reporting).
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e Ifupon receiving an HS-SCCH order from a NodeB corresponding to activation/de-activation of secondary HS-
DSCH serving cells and secondary uplink frequency, if there are one or two active HS-DSCH serving cells
remaining, a Rel-10 3C/4C-HSDPA UE, should use the legacy HS-DPCCH physical layer design (channel
coding, spreading factor, modulation, CQI reporting) as specified in previous releases (Rel-5 through Rel-9).

e ARel-10 3C/4C-HSDPA UE, uses a symbol interleaver for HS-DPCCH ACK/NACK and a separate symbol
interleaver for CQI as described in Section 6 prior to spreading by Cch128,16 (Nmax_dpdch = 0) or by
Cch128,32 (Nmax_dpdch = 1), when 3 or 4 carriers are activated with MIMO configured on 1 or more activated
carriers.

e The HS-DPCCH power offset (AACK) is boosted by an additional amount (FFS) when an acknowledgement is
sent in response to a carrier (de)activation HS-SCCH order.

e Upon (de)activation of carriers, the UE applies a boost to the HS-DPCCH power offsets (AACK, ANACK, ACQI)
for a small period of time (FFS).

e Upon de(activation) of carriers to 1 or 2 active carriers, the HS-DPCCH power offsets (AACK, ANACK, ACQI)
are set to different power settings relative to before the HS-SCCH order.

Decision: The document is noted.

Although more details can be found in companies’s contributions, Mr Chairman decided to go through R1-103293.

Ericsson, Alcatel-Lucent,
Alcatel-Lucent Shanghai
R1-103293 Way forward for HS-DPCCH for 4C-HSDPA Bell, Nokia, Nokia Siemens | (R1-103287)
Networks, ST-Ericsson,
Samsung

The document was presented by Johan Bergman from Ericsson and draws the following proposal as basis for further
design:

e  Proposal 1: Adopt SF128 for HS-DPCCH for all cases when 3 or 4 carriers are configured.

e  Proposal 2: A DTX codeword is included in the ACK/NACK codebook.

e  Proposal 3: Changing transmission power in the middle of an uplink slot due to half slot ACK/NACK

transmission should be avoided.

e Proposal 4: The ACK/NACK and CQI/PCI information for the 1st and 2nd carriers is repeated when the 3rd and

4th carriers are deactivated.

e  Proposal 5: The minimum CQI feedback cycle is 4 ms for all cases when 3 or 4 carriers are configured.
Discussion (Question / Comment): Motorola asked: should the wording of proposal 3 be “should be avoided” or
“shouldn’t be allowed”? Not allowed is the correct meaning.

Ericsson confirmed that they will go with alternative 1 as reply to Mr Chairman’s question.

Motorola commented that for the sake of limiting the complexity at the UE, they will support the proposed way forward in
R1-103293.

Decision: The document is noted and the following is agreed:

Proposal:
e Adopt SF128 for HS-DPCCH for all cases when 3 or 4 carriers are configured
o Channelisation code is Cchi2s,16 if Nmax_dpdch = 0 and Cchi2s32 if Nmax_dpdch =1
e A DTX codeword is included in the ACK/NACK codebook.
o The DTX codeword is the POST codeword
e  Changing transmission power in the middle of an uplink slot due to half slot ACK/NACK transmission shall be
avoided
e The ACK/NACK and CQI/PCI information is remapped and repeated when only 1 or 2 carriers remain activated.
o Upon (de)activation of carriers to/from 1 or 2 active carriers, the HS-DPCCH power offsets are set to
different power settings relative to before the HS-SCCH order.
o Information corresponding to primary carrier is never remapped
e Timing of HS-DPCCH changes corresponding to (de)activation relative to HS-SCCH order follows same timing
rules as in Rel-8/9
e  Consider measures for ensuring reliability:
o The HS-DPCCH power offset (AACK) is boosted by an additional amount (FFS) when an
acknowledgement is sent in response to a carrier (de)activation HS-SCCH order.
o Upon (de)activation of carriers, the UE applies a boost to the HS-DPCCH power offsets (AACK,
ANACK, ACQI) for a small period of time of the order of subframes (FFS).
e A Rel-10 3C/4C-HSDPA UE, when configured with single or dual cells with or without MIMO should use the
legacy HS-DPCCH physical layer design (channel coding, spreading factor, modulation, CQI reporting) as
specified in previous releases (Rel-5 through Rel-9).
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Consider 3 carriers w/o MIMO shortly...

The minimum CQI feedback cycle is 4 ms for all cases when 3 or 4 carriers are configured.

R1-102620 HS-DPCCH design for 4C-HSDPA Ericsson, ST-Ericsson

The document was presented by Johan Bergman from Ericsson and provides further highlights on the flexible remapping
of carriers
Decision: The document is noted.

| R1-103204 | HS-DPCCH design for 3-carrier without MIMO Huawei | (R1-102923) |
The document was presented by Yang Bo from Huawei and proposes:

e Joint coding of HARQ-ACK messages of 3 carriers for the case of 3-carrier without MIMO.

e Adopt cross-combined CQI feedback scheme for the case of 3-carrier without MIMO.

e Apply 1xSF256 HS-DPCCH scheme for the case of 3-carrier without MIMO.
Decision: The document is noted.

R1-103130 HS-DPCCH design for 3C without MIMO Qualcomm Incorporated

The document was presented by Arjun Bharadwaj from Qualcomm and draws the following proposals:
e Adopt a single code book Rel-10 TC-HSDPA solution for the case when the UE is configured with 3 carriers
without MIMO.
The code words that are members of the codebook Rel-10 TC-HSDPA are FFS.
A single Acqr value is set for all carriers in a particular configuration, but could be different for different
configurations.
e The HS-DPCCH ACK/NACK and CQI information is transmitted using a 1xSF256 code when the UE is
configured with 3 carriers without MIMO.
Decision: The document is noted.

R1-103309 Additional considerations on HS-DPCCH optimizations for 3C-HSDPA | Ericsson, ST-Ericsson

The document was presented by Johan Hultell from Ericsson and focuses on simulation results using, in particular
codebooks as proposed by Huawei in R1-102923. It is proposed to:
e Adopt a 1xSF128 HS-DPCCH solution also for the case of 3C-HSDPA and where none of the carriers are
configured with MIMO.
o Reuse the Rel-9 HARQ-ACK codebook also for the case of 3C-HSDPA and where none of the carriers are
configured with MIMO.
Decision: The document is noted.

Case of 3C configured w/o MIMO is FFS until RAN1#61bis:
e Alt1: SF128
o Alt la: Re-use Rel-9 codebook
o  Alt 1b: New codebook
e Alt2: SF256
e Alt3: SF128 except for UEs of a category limited to 3C w/o MIMO
e Choice of codebook FFS

Not treated.

Alcatel-Lucent, Alcatel-

R1-102778 HS-DPCCH channelisation codes and information mapping Lucent Shanghai Bell

R1-102924 HS-DPCCH design for 4-carrier without MIMO Huawei
R1-103076 Further considerations on HS-DPCCH frame structure design for 4C- InterDigital
HSDPA Communications, LLC
. . Nokia, Nokia Siemens
R1-103274 HS-DPCCH solution for 4-carrier HSDPA

Networks
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5.2.2 Other details
COI configuration

R1-102621 CQl feedback cycle for 4C-HSDPA Ericsson, ST-Ericsson

The document was presented by Johan Hultell from Ericsson and concludes as follows:
e Adopt 4ms as the minimum CQI feedback cycle for the case 3C w/o MIMO.
The CQI feedback cycle is configurable per carrier.
The CQI repetition factor ‘N_cqi_transmit’ is common for all downlink carriers.
The CQI information associated with carrier k is transmitted in consecutive manner if CQI repetition is employed.
For the CQI reporting reduction mechanism, there is a single state machine (CQI_DTX_Priority) and a single
threshold parameter (CQI_ DTX TIMER)
Decision: The document is noted.

R1-102926 CQl configuration for 4C-HSDPA Huawei

The document was presented by Yang Bo from Huawei and proposes:
e Common CQI feedback cycle and CQI repetition factor are configured for the 3/4C-HSDPA capable UE.
e A practical CQI feedback cycle is set for each scenario and could be derived from the common configured CQI
feedback cycle and a scenario specific CQI feedback factor fi
Discussion (Question / Comment): NSN asked what the criteria for defining specific CQI feedback factor f; are?
Decision: The document is noted.

InterDigital

R1-103079 Consideration of CQl Feedback Design for 4-carrier HSDPA Communications, LLC

The document was presented by Joseph Levy from InterDigital and proposes to allow non-common CQI feedback
parameter configuration for 4C-HSDPA.

Discussion (Question / Comment): Ericsson commented that non-common CQI feedback could be done per carrier and
leave to higher layers configuration issues.

Decision: The document is noted.

R1-103131 CQI Configuration in 4C-HSDPA Qualcomm Incorporated

The document was presented by Arjun Bharadwaj from Qualcomm and draws the following proposals:

e Asingle Acqr value is set for all carriers in a particular configuration but could be different for different
configurations.

e Asimple CQI mapping is adopted when the UE has 3/4 active carriers with MIMO on at least one of the active
carriers, where the CQI information for each carrier is transmitted in the corresponding slot while maintaining the
logical mapping that was originally signalled.

e The CQI feedback cycle is configured on a per carrier basis for both Rel-9 DB-DC-HSDPA and Rel-10 4C-
HSDPA.

e The CQI nominal reporting timer, CQI DTX priority and the CQI transmission pattern for 4C-HSDPA is defined
in the same way as in the case of Rel-9 DC-MIMO.

Decision: The document is noted.

Proposal for min CQI reporting period
o 4ms: Nokia, NSN, Ericsson, ST-Ericsson, ALU, ALU SB, Qualcomm, Motorola, Samsung
o Cross-combined (3ms): Huawei
Huawei kindly agreed to go with 4ms, therefore 4ms is the period also for 3C without MIMO (same as 3C
with MIMO and all cases of 4C)

Agreements
e Min CQI reporting period:
o 4ms also for 3C w/o MIMO
e CQI feedback cycle
o Common
e N cqi_transmit
o Common
e CQI DTX Priority

12
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o Common
e CQI DTX Timer
o Common
e Delta CQI (RRC parameter)
o Common
e CQI power offset depends on activation/deactivation status

Send LS to RAN2 to inform about the agreements in R1-103321.

Friday 14t

| R1-103321 | [DRAFT] LS on agreements on HS-DPCCH design for 4C-HSDPA Qualcomm Incorporated
The document was presented by Arjun Bharadwaj from Qualcomm.

Decision: The document is noted and final LS agreed as R1=103423.

DRX cycle
R1-103370 Considerations for 4-carrier HSDPA DRX Design InterDigital (R1-103077)
Communications, LLC

The document was presented by Joseph Levy from InterDigital and proposes the following:

e  HS-SCCH monitoring is performed per-band.

e  DRX parameters are common to all carriers.

e DRX activation status is common to all carriers and is controlled via HS-SCCH orders.
Decision: The document is noted.

R1-102622 UE DRX for 4C-HSDPA Ericsson, ST-Ericsson

The document was presented by Johan Hultell from Ericsson and deals with UE DRX state machine design for 4C-
HSDPA:
e Await feedback on the LS to RAN4 before deciding on whether the UE DRX state machine should be common or
carrier-specific.
e Agree on carrier specific UE DRX state machines in Rel-10 if HS-SCCH ordered activation (deactivation) of
secondary carriers in a secondary band affects transmission and reception of the carriers in the primary band.
In addition, the paper concludes that there are no strong reasons for a UE to autonomously deactivate secondary carriers
since HS-SCCH orders already exists and would have to be used for Rel-9 DB-HSDPA UEs anyway.
Decision: The document is noted.

R1-102927 Timer based implicit deactivation for Dual Band 4C-HSDPA Huawei

The document was presented by Yang Bo from Huawei and deals with the implicit carrier deactivation with following
proposals:
e  The carriers on the band not including primary carrier can be implicitly deactivated simultaneously when the UE
enters DRX cycle.
e Implicit deactivation is based on expiry of a common deactivation timer initiated after the UE enters DRX cycle.
e  The activation of implicitly deactivated carriers is performed explicitly via the legacy HS-SCCH order.
e The implicit deactivation shall be allowed to be switched on or off through RRC signaling.
Decision: The document is noted.

InterDigital

R1-103078 Timer based secondary serving HS-DSCH cell deactivation Communications, LLC

The document was presented by ... from InterDigital and proposes the following:
e Agree on timer based autonomous carrier deactivation.
e The UE deactivates the secondary carriers upon the expiry of an inactivity period after the UE has entered DRX
mode.
The deactivation timer is configured on a per carrier basis.
Carrier reactivation should be based on HS-SCCH orders.
e Secondary DL carriers associated with an activated secondary uplink carrier may not be deactivated by
autonomous timer based deactivation.
Decision: The document is noted.
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R1-103273 Power saving solutions for 4C-HSDPA

Nokia, Nokia Siemens
Networks, Qualcomm

The document was presented by ... from Nokia and proposes the following:

Legacy DRX operation with common parameters defined for DC/DB-HSDPA is also applied for 4C-HSDPA.
HS-SCCH orders can be used to activate and deactivate carriers regardless of possible usage of new network-
controlled automatic carrier deactivation scheme.

Introduce new network-controlled automatic secondary carrier deactivation when the primary carrier enters the
DRX cycle.

Each secondary carrier has an independent deactivation timer set by the network

Discuss whether the deactivated secondary carrier(s) is/are activated automatically by data scheduled over the
primary carrier or by an explicit HS-SCCH order

Decision: The document is noted.

W.r.t DRX cycle, await feedback from RAN4.

Continue discussion at RAN1#61bis on timer-based autonomous carrier deactivation techniques.

5.2.3 Draft CRs
R1-103132 25.211 CR Introduction of 4C-HSDPA Qualcomm Incorporated
R1-103133 25.212 CR Introduction of 4C-HSDPA Qualcomm Incorporated
R1-103134 25.213 CR Introduction of 4C-HSDPA Qualcomm Incorporated
R1-103135 25.214 CR Introduction of 4C-HSDPA Qualcomm Incorporated
R1-103136 25.215 CR Introduction of 4C-HSDPA Qualcomm Incorporated

5.3

LCR TDD MC-HSUPA

WID in RP-090990

R1-103148 Email Discussion Summary for LCR TDD MC-HSUPA TD Tech

The document was presented by Fan Chen from TD Tech.
Decision: The document is noted.

Agreements:

UE combine all SS signal on each E-AGCH/E-HICH in the same TTI into one UL time advance vale.

If HS-DSCH without DPCH is supported in MC-HUSPA, UE check the CRC of all HS-SCCH/E-AGCH/HS-
PDSCH for in sync, out-of sync detection

The desired E-PUCH received power (PRXdes base) for E-PUCH Open loop power control should be configured
per carrier.

The baseline configuration is to have E-AGCH and its corresponding E-PUCH on the same carrier.

o Ifit decided to not support a dynamic E-AGCH/E-PUCH carrier relationship then the E-AGCH type of
each carrier in MC-HSUPA shall be decided by the configured feature(s) on this carrier, i.e. if any
feature configured on this carrier shall use E-AGCH type 2 then E-AGCH type 2 shall be used for this
carrier, otherwise E-AGCH type 1 shall be used for this carrier.

o Ifit decided to support a dynamic E-AGCH/E-PUCH carrier relationship then E-AGCH type 2 shall be
used.

The maximum allowed UL TX Power in MC-HSUPA should be configured per UE. All carriers use the same
value.

Open issues:

Whether it should be possible to have E-AGCH and its corresponding E-PUCH on different carriers, and whether
the relationship in that case should be semi-static (RNC configured) or dynamic (with a carrier indicator field in
E-AGCH).
Should the UPH be estimated by the UE and reported for one of the carriers only or for each one of the carriers?
o At least in the open loop power control case, Node B should be able to estimate UPH of other carriers
from this value.
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One company has indicated that they see a need to report UPH per carrier in the closed loop power

control case.

Any performance concerns with reporting a single UPH should be raised until the next meeting. Any
performance loss should be viewed in relation to the UPH overhead.

SI structure on E-RUCCH or E-RUCCH structure

SI structure on E-PUCH

The reporting of UPH

SI reporting on E-RUCCH: Which carrier is selected to send the SI?
MC-HSUPA Control channel DRX should be maintained per carrier or per UE.

R1-102683

Discussion on DPCH and non-scheduled E-PUCH in LCR TDD MC-
HSUPA

CATT

Decision: The document is noted.

Agreements:

e In MC-HSUPA, DPCH can be configured on zero or one carriers.
e In MC-HSUPA, non-scheduled E-PUCH transmission cannot be configured.

R1-102684 Consideration on E-AGCH type in MC-HSUPA for LCR TDD CATT
Decision: The document is noted.

R1-103139 Discussion on E-AGCH of 1.28M TDD MC-HSUPA ZTE
Decision: The document is noted.

R1-102685 Discussion on UPH for 1.28Mcps TDD MC-HSUPA CATT
Decision: The document is noted.

R1-103140 Discussion on UPH of 1.28M TDD MC-HSUPA ZTE
Decision: The document is noted.

R1-103152 UPH reporting of MC-HSUPA UE for LCR TDD TD Tech
Decision: The document is noted.

R1-103138 Discussion on SNPL for 1.28M TDD MC-HSUPA ZTE
Decision: The document is noted.

R1-103352 E-RUCCH of MC-HSUPA UE for LCR TDD TD Tech (R1-103151)

Decision: The document is noted.

A way forward regarding the E-RUCCH format can be provided in R1-103313 (TD Tech).

Friday 14"

R1-103313

Way forward on MC-HSUPA E-RUCCH for LCR TDD

TD Tech, ZTE, CATT, New
Postcom, Ericsson

The document was presented by Fan Chen from TD Tech.
Decision: The document is noted and the WF is agreed.

R1-103141 Discussion on control channel DRX of 1.28M TDD MC-HSUPA ZTE
Decision: The document is noted.
R1-103149 Discussion on DRX procedures for MC-HUSPA TD Tech

Companies are

Decision: The document is noted.
encouraged to evaluate the potential battery savings from the different proposals till the next meeting.

R1-103150

Discussion on synchronisation procedures for MC-HUSPA

TD Tech

Decision: The document is noted.
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Agreements:

5.4

When DPCH is configured in MC-HSUPA, the Sync procedure is the same as for single carrier Dedicated
channel synchronisation, i.e. the UE should measure the burst reception quality and the CRC of DPCH for DL
Sync detection.
When DPCH is not configured in MC-HSUPA, the Sync procedure is the same as for single carrier Shared
channel synchronisation, UE should measure the CRC of all HS-SCCH, E-AGCH and HS-DSCH for Sync
detection.

o Itis FFS whether E-HICH should also be used for Sync detection.

MU-MIMO for LCR TDD

WID in RP-100347

R1-102842 Analysis on the basic issues of MU-MIMO for LCR TDD New Postcom

The document is withdrawn.

Consideration on special default midamble allocation scheme in MU-

R1-102686 MIMO for LCR TDD CATT, ZTE
Decision: The document is noted.
R1-103154 Discussion on standalone midamble channel assisted MU-MIMO for TD Tech

1.28Mcps TDD

Decision: The document is noted.

Agreements:

The special default midamble allocation scheme shall be introduced in CELL_DCH and CELL_FACH state to
allow up to 4 different UEs use the same channelization codes and different midamble shifts for both HS-DSCH
and E-DCH.

Only one capability shall be reported to NW by UE using L3 signaling and it is independent of SU-MIMO
capability. NW shall indicate whether the special default midamble allocation scheme is configured.

The special default midamble allocation scheme can be configured together with SPS or SU-MIMO for one UE,
but the special default midamble allocation scheme can not be used with SPS scheme or SU-MIMO scheme in
one TTI for one UE.

E-HICH signature sequence allocation mechanism shall be optimized to allow the signature sequences for the
UEs sharing the same channelization codes to be mapped on the same E-HICH.

The inter-cell interference caused by Special default midamble allocation scheme can be considered.

The periodic standalone midamble shall be introduced as an optional configuration.

The special default midamble allocation scheme will be extended to 4 patterns to support 4-user MU-MIMO.

In MU-MIMO, the mapping from logical resource tag ID to physical allocation resource tag ID remains
unchanged.

R1-102687

Discussion on optimization of E-HICH signature sequence allocation CATT
mechanism in MU-MIMO

Decision: The document is noted.

Discussion on logical resource tag ID allocation scheme for MU-MIMO

R1-103351 of 1.28Mcps TDD ZTE (R1-103137)
Decision: The document is noted.
R1-103153 Signature sequence allocation in MU MIMO for LCR TDD TD Tech

Decision: The document is noted.
Companies are encouraged to evaluate the proposed signature sequence allocation schemes until the next meeting.

9.9

S| on Energy Saving for UMTS

SID RP-091439

R1-103353 On aspects of Text proposals to TR 25.927 Vodafone
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Decision: The document is noted.

Nokia Siemens Networks,

R1-103275 Discussion on energy saving proposals Nokia
Decision: The document is noted.

R1-102624 On non-backwards compatible solutions for NodeB energy saving Ericsson, ST-Ericsson
Decision: The document is noted.

R1-102623 Improved lub/lur support for NodeB energy saving Ericsson, ST-Ericsson

Decision: The document is noted.

Alcatel-Lucent, Alcatel-

R1-102779 Text Proposal to TR25.927 on NodeB DTX Lucent Shanghai Bell

Decision: The document is noted.
R1-102929 Further discussion on gradually cell switch off&on method Huawei | |

Decision: The document is noted.

TP to TR25.927: Dynamic switch on/off secondary antenna in MIMO
system

R1-103356 ZTE, China Unicom (R1-102888)

Decision: The document is noted.
R1-102930 TP to TR 25.927 "Solutions for energy saving within UTRA Node B" Huawei | |

Decision: The document is noted.

Nokia Siemens Networks,

R1-103276 TP on Cell DTX Nokia

Decision: The document is noted.

Provide draft TPs for the following concepts:

e Dormant mode (R1-103317, Huawei+Ericsson)
o Power ramping
o Secondary carrier deactivation

e Secondary antenna deactivation (R1-103318, ZTE+Ericsson)

e  Power control of common channels (R1-103319, ZTE+NSN)
o UE-assisted power control

e Cell DTX (R1-103320, ALU+NSN)

The above set of TPs are for email approval until 21% May. The final compiled TR shall be prepared in R1-103424 and for
email approval until 25" May.

5.6 Sl on Improvements for Distributed Antennas for LCR TDD

SID RP-100178

R1-103142 Discussion on improvements of distributed antenna for 1.28Mcps TDD | ZTE

Decision: The document is noted.

Focus scenarios:
e In-door coverage
e High-speed coverage
e  Blind spot coverage

Comﬁanies are encouraied to investiiate whether other scenarios should also be considered.

5.7 Other

| R1-102625 | Improved uplink load balancing for MC-HSPA Ericsson, ST-Ericsson |

The document was presented by Johan Hultell from Ericsson and deals with concepts aiming at improving load balancing
in multi-carrier systems.
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e  “fast primary cell change” concept may have significant impact; both with respect to the specifications and the
design principles of MC-HSPA in Rel-8/9 (e.g., mobility). IFHO involving the primary carrier should remain
under the control of the RNC. As a potential improvement to the existing procedures dedicated NBAP/RNSAP

signalling that allows the serving Node-B to suggest an IFHO to the RNC could be considered.

e  “fast secondary cell change” concept will have moderate impact on specifications and system operations. At the
same time similar or even larger gains than those associated with a fast primary cell change can be achieved.
Preferred option if it is decided to introduce support for fast Node-B initiated load balancing.

Decision: The document is noted.

| R1-102931

Concept of UL Closed Loop Transmit Diversity

| Huawei

The document was presented by Yang Bo from Huawei and deals with UL closed loop transmit diversity scheme which is
based on explicit uplink channel estimation and CSI feedback. The simulation result show considerable average UE
throughput gains over the basic 1x2 system. On PA3 channel, the average gain reaches 14% and on VA30 channel, it is up
to 10%. The paper concludes that CLTD is a valuable complement that should be further considered for improving the

HSPA uplink.

Decision: The document is noted.

6

6.1

E-UTRA

Maintenance of E-UTRA Releases 8 — 9

R1-102679

36.213 CR0268 (Rel-9,F) Clarification of PRS EPRE

Ericsson, ST-Ericsson,
Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell,
Qualcomm Inc

The document was presented by Daniel Larsson from Ericsson and defines the PRS EPRE constant across a PRS occasion
as requested by RAN4 LS in R1-103298.
Discussion (Question / Comment): Reference to linked CR to 36.133 shall be added to coversheet.

Decision: The document is noted. Updated CR is to be prepared in R1-103354.

Monday afternoon:

R1-103354

36.213 CR0268R1 (Rel-9,F) Clarification of PRS EPRE

Ericsson, ST-Ericsson,
Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell,
Qualcomm Inc

(R1-102679)

Decision: The document is noted and CR is agreed.

R1-103301

36.214 CR0015R1 (Rel-9,F) Clarification of RSTD measurement

Ericsson, ST-Ericsson,
Huawei

(R1-102680)

The document was presented by Daniel Larsson from Ericsson and is a linked CR to 36.355 to remove ambiguity and
defines that Cell j is refered to as a neigbour cell and cell i is refered to as a reference cell.
Discussion (Question / Comment): Alcatel Lucent commemted that it is very unlikely to have ambiguity in UE location

computation.

Decision: The document is noted and CR is agreed.

R1-103305

Discussion on MBMS capability

Panasonic

The document was presented by Hidetoshi Suzuki from Panasonic and summarizes different understandings on MBMS
capability on release 9. The document does not propose single solution but proposes to continue the discussion off line
based on the different options listed in the document.

Discussion (Question / Comment): .

Decision: The document is noted. More off line discussion is needed.
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6.2 Carrier Aggregation
6.2.1 PCFICH
R1-102933 Summary of email discussion on PCFICH Nokia

The document was presented by Asbjern Grevlen from Nokia and shows the outcomes of email thread under [60bis-01-
LTE-A]. The conclusion shows a clear preference for Alt.1, but even split between companies when it comes to RRC vs.
DCI signaling.

Alt.1= in case of cross-carrier scheduling, the UE shall always follow the “newly-standardized solution” for ascertaining
the PDSCH starting position on the CC carrying the PDSCH.

Decision: The document is noted.

R1-103306

Way Forward on PDSCH starting position indication with cross-carrier
scheduling

Panasonic, Alcatel-Lucent,
Alcatel-Lucent Shanghai
Bell, NTT DOCOMO, LGE,
Huawei, NEC, ZTE, Philips,
Pantech, Sharp, HTC

The document was presented by Akihiko Nishio from Panasonic and proposes:

e Use DCI for the PDSCH starting position indication for cross carrier scheduling

e UE shall always follow the PDSCH starting position indicated in the DCI in case of cross carrier scheduling
Discussion (Question / Comment): Such method if agreed implies to understand how the DCI signalling will be done,
said Nokia. Ericsson thanked sourcing companies for providing more detailed inputs for discussion but the “WF” is rather
straight forward from the email summary.
Decision: The document is noted.

R1-103366

WEF on DCI based indication of PDSCH starting position with cross
carrier scheduling

Panasonic, NTT DoCoMo,
Huawei, Philips, ZTE

position values

coded in CIF field.

The document was presented by Akihiko Nishio from Panasonic and provides further details w.r.t PDSCH starting symbol

R1-102605

Further discussion on PCFICH for carrier aggregation

Ericsson, ST-Ericsson

The document was presented by Daniel Larsson from Ericsson and deals with scenarios for cross-carrier scheduling and
how much dynamic is needed in these environments to indicate the start position of a cross-carrier scheduled PDSCH. It is

proposed:

e Adopt Alt. 1 to indicate start position of cross-carrier scheduled PDSCH to UE.

e RRC signaling is used to indicate start position of cross-carrier scheduled PDSCH to UE.
Discussion (Question / Comment): .
Decision: The document is noted.

From the discussion
e Baseline:

o

Signalling of one value by RRC, with Alt 1.

e  Further study until RAN1#61bis on:

O
O

whether other solutions are necessary

whether more than one value (for different sets of subframes) signalled by RRC is necessary (ultimately

the responsibility of RAN2 — LS would be sent to RAN2).

Not treated.
R1-102640 Issues on PCFICH detection in LTE-A CATT
R1-102707 PDSCH Starting Symbol Indication for Cross-Carrier Scheduling LG Electronics
R1-102738 PCFICH for CA operation Qualcomm Incorporated
R1-102815 Views on PCFICH detection in LTE-A Texas Instruments
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R1-102851 PCFICH in cross carrier operation Panasonic Update of R1-

102013

R1-102889 PCFICH detection error cases and handling ZTE

R1-102932 PCFICH Issues with Cross-Component Carrier Scheduling mgt:: Siemens Networks,

R1-102979 Indication of starting symbol in PDSCH in a cross-scheduled carrier HTC

R1-103052 Cross-carrier CFl signalling NEC Group

R1-103082 PCFICH on Cross-Carrier scheduling Huawei

R1-103167 PCFICH in Carrier Aggregation Motorola

R1-103201 Cross-carrier control region indication Sharp R1-102391

R1-103243 PCFICH for Cross-carrier Assignment NTT DOCOMO

R1-103359 On the PCFICH detection in cross-carrier scheduling Pantech (R1-102833)

R1-103360 On the cross-carrier CFl signaling by PDCCH Pantech (R1-102834)
Not treated.

R1-102606 On PHICH for carrier aggregation Ericsson, ST-Ericsson

R1-102641 PHICH collision in LTE-A CATT

R1-102708 PHICH Resource Mapping in Carrier Aggregation LG Electronics

R1-102739 PHICH for CA operation Qualcomm Incorporated

R1-102780 | PHICH resource allocation in LTE-A Alcatel-Lucent, Alcatel-

Lucent Shanghai Bell
R1-102812 PHICH collision handling for carrier aggregation Intel Corporation (UK) Ltd
R1-102890 Views for PHICH collision issue ZTE
. Nokia, Nokia Siemens

R1-102934 PHICH mapping for SPS Networks (R1-101879)

R1-102993 PHICH Resource Indexing with UL CA Samsung

R1-103060 Views on LTE-A PHICH collision handling NEC Group

R1-103159 PHICH Resource Selection for LTE-A Motorola

R1-103202 Handling PHICH collisions in Carrier Aggregation Sharp (R1-102392)
6.2.3.1 Linkage between PDSCH/PUSCH and PDCCH

Cost/benefit of extending option 1

R1-102740

Advantages of modified option 1 and relation with search space
sharing

Qualcomm Incorporated

The document was presented by Wanshi Chen from Qualcomm and deals with the linkage between for DL control and CC
for DL and UL data. Both modified option 1 and search space sharing for the same DCI size in case of cross-carrier
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signalling bring the benefit of increased scheduling flexbility at no additional cost. It is proposed to adopt search space
sharing regardless of whether the search spaces are located on the same CC or different CCs.

Discussion (Question / Comment): .

Decision: The document is noted.

Linkage between PDCCH and PDSCH/PUSCH with Cross-Carrier

R1-102994 Scheduling

Samsung

The document was presented by Aris Papasakellariou from Samsung and provides further cost/benefit analysis that shows
only supporting “Option 1” is sufficient.

Discussion (Question / Comment): .

Decision: The document is noted.

Agreement: WA for option 1 is confirmed for Rel-10.

Draft LS on linkage between PDCCH and PDSCH/PUSCH with cross Alcatel-Lucent, Alcatel-
carrier scheduling Lucent Shanghai Bell
The document was presented by Mrs Jungah Lee from Alcatel-Lucent.

Discussion (Question / Comment): CATT asked for more time to look at this LS.

Decision: The document is noted. To be revisited after Friday morning coffee break.

Discussion (Question / Comment): The figure doesn’t help too much to the understanding and some companies
suggested removing it. Qualcomm suggested also removing the sub-bullet “For any DL carrier with CIF where the UE
monitors PDCCH, PDCCH on the DL carrier shall be able to schedule PDSCH at least on the same carrier and/or
PUSCH on a linked UL carrier”, only main bullet is relevant to RAN2 at this stage. Ericsson commented that we’re now
changing the agreements RAN1 made.

Decision: The document is noted and final LS is agreed in R1=103414.

R1-103402

Note final text of agreement:
e Each PDSCH/PUSCH CC can be scheduled only from a single DL CC, i.e. the UE only monitors PDCCH on one
DL CC for each PDSCH/PUSCH CC
o For any DL carrier where the UE monitors PDCCH with CIF, PDCCH on the DL carrier shall be able to
schedule PDSCH at least on the same carrier and/or PUSCH on a linked UL carrier

Other
Not treated.
R1-102995 Handling of linkage between UL CC and deactivated DL CC Samsung
R1-103299 DL component carrier grouping Fujitsu (R1-103216)
6.2.3.2 Blind decoding and search spaces
Number of blind decodes
R1-102607 Summary of email discussion on blind decodes Ericsson

The document was presented by Dirk Gerstenberger from Ericsson and summarizes the email thread under [60bis-02-LTE-
Al.

Discussion (Question / Comment): NSN confirmed that the blind decodes shall be specified per CC so that the number of
blind decodes always is proportional to the number of activated CCs on which the UE is monitoring PDCCH - they do
not support second bullet in proposal 1.2. Same position expressed by Qualcomm.

Decision: The document is noted.

R1-102608 On PDCCH blind decoding Ericsson, ST-Ericsson

The document was presented by Daniel Larsson from Ericsson and proposes the following:
e A UE that only supports carrier aggregation, supports a maximum number of 44 blind decodes for a single DL
component carrier or a single pair of DL and UL component carrier.
e  Uplink MIMO should be supported by introducing a transmission mode in the UL with a new DCI format that is
only transmitted in the UE specific search space on PDCCH and is not bit aligned to any DCI format.
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e Non-contiguous resource allocations should not require any additional blind decodes on PDCCH compared to the
corresponding contiguous resource allocation case.

e The number of utilized blind decodes is 44 times the number of active DL component carriers or pairs of DL and
UL component carriers in case the UE does not support or is not configured for UL MIMO on the associated UL
component carrier.

e The number of utilized blind decodes is 60 times the number of active pairs of DL and UL component carriers in
case the UE is configured for UL MIMO on the associated UL component carrier.

Decision: The document is noted.

R1-102741 Search space and blind decodes for CA Qualcomm Incorporated

The document was presented by Wanshi Chen from Qualcomm and proposes the following:

e The maximum number of blind decodes for a single carrier operation is 44, following the Rel-8 specification

e The maximum overall number of blind decodes across carriers is M*X, where M is the number of UE supported
carriers as defined by its capability, and X is the number of blind decodes for single CC operation

e tis allowed that more than one search space can be used/shared for scheduling of a PDSCH/PUSCH
Define and utilize a UE PDCCH monitoring set as the subset of configured carriers for PDCCH monitoring. Only
the carriers from the PDCCH monitoring set carry assignments for the UE.

e  For any CC carrying PDCCH, the starting CCE indices for all the aggregation levels corresponding to its own
UE-specific search space follow the same LTE Rel-8 design. For a CC carrying cross-carrier PDCCH, search
spaces for other CCs can be specified relative to the given CC via some offsets, with the details FFS.

Decision: The document is noted.

R1-103064 Blind Decoding and search space for Carrier Aggregation E(re:i?eadmh In Motion UK

The document (focused on section 2) was presented by Ms Youn Heo from RIM and proposes the following two
approaches for the number of blind decodes:
e Approach 1: Different maximum number of blind decodes s per CC could be defined depending on the supported
number of DL/UL CCs.
e  Approach 2: Different maximum number of blind decodes per CC could be defined depending on the supported
overall system bandwidth.
Decision: The document is noted.

R1-103084 PDCCH blind decoding in LTE-A Huawei

The document was presented by Ms Elean Fan from Huawei and concludes:

e Upper limit on total number of blind decodes = Nx X, where N is the maximum number of simultaneous
aggregated DL CCs that a UE’s baseband processor supports, X is the maximum number of BDs per CC in the
scenario of same-CC scheduling.

o  X=60 is preferred at least for UL SU-MIMO.

e The maximum number of BDs in operation, i.e. the current configurable maximum number of BDs for a UE,

could be configured by the eNB.
Decision: The document is noted.

Agreements:

e Number of blind decodes for single carrier operation
o Single carrier operation without MIMO or non-contiguous resource allocation: X = 44
o Non-contiguous resource allocation: X = 44
o UL MIMO: FFS
o FFS: need for further reducing the number of blind decodes.

e Relation between actual number of blind decodes to the number of active/configured/supported CCs:
o actual number of blind decodes depends on the number of active CCs

Working Assumptions:
e Actual number of blind decodes (on the assumption that N DLCC >= number of active UL CCs (to be

checked!)):
o 44 xN_DLCC for UE which is not configured with UL MIMO
=  where N DLCC is the number of active DL CCs
o 44xN DLCC+Y xN_ULCC M for UE which is configured UL MIMO
=  where N ULCC_ M is the number of active CCs which are configured for UL MIMO.
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Discuss the need for further reducing the number of blind decodes.
Discuss the need for configuring the actual number of blind decodes.

Check RAN2’s discussions on number of common search spaces the UE has to monitor on different SCCs.

Blind decoding reduction methods

R1-103168 Blind decoding and search spaces for Carrier Aggregation Motorola

The document was presented by Ravikiran Nory from Motorola and proposes the following:

e To reduce over all number of BDs, UE monitors CSS only the PCC and obtains other CC system information via
RRC signaling on PCC. A Release 10 and beyond UE shall be capable of performing 60 BD on at least one of its
active component carriers.

e  Non-contiguous PUSCH resource allocation transmission mode should be supported only in CA UE categories.
Type 0/1 RA modes can be reused.

Decision: The document is noted.

Nokia, Nokia Siemens

R1-102935 Handling DCI formats and blind decoding in LTE-Advanced
Networks

(R1-101880)

The document was presented by Lars Lindh from Nokia and deals with using the Release 8 blind decoding —based
approach in LTE-Advanced for distinguishing DCI formats especially when extending the bandwidths and adding new
DCI formats. A potential modification to the principle of handling of DCI formats and blind decoding in LTE-Advanced
that overcomes most of the problems is proposed.

Decision: The document is noted.

R1-102709 Blind Decoding Reduction Methods LG Electronics

The document was presented by ... from LGE and proposes the followings:
e The DCI format size adaptation over restricted DCI payload sizes should be considered for BD reduction.
e Padding should be considered for the DCI size adaptation. Details of the number of containers and the exact
padding overhead in each container should be further investigated.
Decision: The document is noted.

PDCCH design to reduce the convolutional decoding numbers on
DSS

The document was presented by Wu Yu-Chun from Huawei and proposes a PDCCH design made up of two parts, with
Part I consisting DCI index and Part II consisting DCI content as in Rel-8. Both parts are encoded separately and
scrambled by part or all UE-specific RNTI respectively.

Discussion (Question / Comment): Huawei requested an email discussion to be set-up. Mr Chairman replied this was
premature at this stage but company are welcome to discuss all together on any new technics.

Decision: The document is noted.

R1-103085 Huawei

Not treated.
R1-102689 Structure of PDCCH search space for multiple carrier aggregation LG Electronics
R1-102690 Handling of search space overlap in case of cross-carrier scheduling LG Electronics
R1-102710 Per—lCC UE—spgcific Search Space Configuration Methods for Cross- LG Electronics
carrier Scheduling
R1-102711 gl;rification on DRX Details in RAN2 LS for PDCCH Monitoring CC LG Electronics
R1-102811 PDCCH Search Space Design Intel Corporation (UK) Ltd
R1-102852 Search space for cross carrier scheduling Panasonic ?ggg:% of R1-
R1-102892 E_II_DEC_iH blind decoding and search space for carrier aggregation of 7TE
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Considerations on alternative ways of implementing DCI formats for Nokia, Nokia Siemens
R1-102936 LTE-Advanced Networks (R1-101881)
On UE specific search space definitions for cross-CC scheduling for Nokia, Nokia Siemens
R1-102937 ) .
carrier aggregation Networks
R1-102989 Discussion on shared search spaces in carrier aggregation Potevio
R1-102990 Search spaces design in carrier aggregation Potevio
R1-102996 PDCCH Search Space Design for CA Samsung
R1-103083 Search spaces on one CC for the cross-CC scheduling Huawei, CMCC
R1-103217 UE-§peC|f|c search space location offset across DL component Fujitsu
carriers
R1-103218 Search space size extension Fujitsu
R1-103245 UE-specific Search Space for Carrier Aggregation NTT DOCOMO
R1-103246 Investigation on UE-specific Search Space for Carrier Aggregation NTT DOCOMO
Search space design for cross-carrier scheduling
R1-103347 Summary of email discussion on the PDCCH search space design LGE

The document was presented by Joon Kui Ahn from LGE and summarizes the outcomes of the email thread under [60bis-
03-LTE-A].

Discussion (Question / Comment): TI noted that TI’s views have not been included in although they were (may be too
late) submitted over the reflector.

Decision: The document is noted.

Agreements:
e For a given UE, search spaces located on a PDCCH CC are individually defined per aggregation level for each
PDSCH/PUSCH CC linked to the PDCCH CC

e A UE’s search spaces on a PDCCH CC are shared in case of same DCI size

Discuss further the details of search space design including the placement of CC-specific search spaces in a CC on which
the UE monitors the PDCCH.

6.2.3.3 Configuration/reconfiguration of CIF
Not tretated.
R1-102712 Uncertain Period Handling for CIF Initialization and Release LG Electronics
R1-102713 Uplink CC-to-CI Mapping for Carrier Aggregation LG Electronics
R1-102714 Carrier index (Cl) configuration per UE for Carrier Aggregation LG Electronics
R1-102742 Configuring and reconfiguring CIF Qualcomm Incorporated
) L . Update of R1-
R1-102853 CIF reconfiguration issue Panasonic 102017
R1-102938 Reconfigurations and search space overlap conflicts HZE:: Slemens Networks,
R1-102980 CIF configuration and reconfiguration HTC
R1-102997 Confus_lon Between DCI Formats for Different CCs, Tx Modes and Samsung
Bandwidths
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R1-102998 CIF Configuration Samsung
R1-103065 Remaining issues for cross-carrier scheduling E(ra:i?eadmh In Motion UK
R1-103247 UE-specific Search Space During CIF Reconfiguration NTT DOCOMO
R1-103289 Remaining issues on carrier indicator field ZTE (R1-102891)
R1-103303 Discussion on remaining issues for CIF in LTE-A CATT (R1-102642)
R1-103365 Review of CIF Reconfiguration Philips (R1-102982)
6.2.3.4 Other
Not treated.
R1-102715 Consideration on Cl-to-CC Reconfiguration LG Electronics
R1-102999 DAI design for LTE-A TDD Samsung
6.2.4 PUCCH
6.2.4.1 Method(s) for A/N multiplexing

Friday 14"

Panasonic, Alcatel-Lucent,
Alcatel-Lucent Shanghai
Bell, NTT DOCOMO,
Samsung, Nokia Siemens
Networks, Nokia, Fuijitsu,
ETRI, Motorola, ZTE,
Qualcomm, Ericsson, ST-
Ericsson, InterDigital

R1-103396 Way forward on support of channel selection

The document was presented by Seigo Nakao from Panasonic.
e Inrelease 10, channel selection is supported as ACK/NAK transmission scheme on PUCCH for up to N bits
ACK/NAK. The exact scheme will be selected from one of the following
o Channel selection based on PUCCH format 1a/b only
o Channel selection using SF=2,4
o RS Enhanced channel selection
o Channel selection with multiple sequences
e Inrelease 10, an enhanced ACK/NACK transmission scheme on PUCCH is also supported, at least for the case
of >N bits ACK/NACK. The exact scheme will be selected from one of the following
o Based on PUCCH format 2
o DFT-S-OFDM based
o Multi-sequence modulation
o 2xPUCCH in adjacent PRBs
e FFS: the exact number of N : N is one of {3,4,5,6}
Discussion (Question / Comment): TI asked clarification whether both FDD and TDD are covered > yes.
Samsung raised that current mapping for N=4 with channel selection is a problem.
NTT DoCoMo don’t think the channel selection may increase the PUCCH overhead.
CATT agreed with LGE, doesn’t see any reason for “channel selection with multiple sequences”
Ericsson explained that the position was to agree on first bullet as a short term solution, then go later on towards a long
term solution.
Decision: The document is noted. Mr Chairman then decided to look at evaluation results.
Evaluation results
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R1-102612 Evaluation of PUCCH proposals for carrier aggregation Ericsson, ST-Ericsson

The document was presented by Daniel Larsson from Ericsson and provides the performance evaluation of ACK/NACK
transmission in the uplink for carrier aggregation in terms of payload size, PUCCH formats and resource sizes. It is
proposed that:

e  Simultaneous transmission of multiple PUCCH channels is not supported for Rel-10 LTE.

e A PUCCH format based on DFT-S-OFDM for transmission of multiple ACK/NACK in the context of carrier

aggregation is adopted for Rel-10 LTE.

Discussion (Question / Comment): Ericsson informed of additional results in R1-103367 for further performance
comparison of various Format 2 PUCCH modification proposals and DFT-S-OFDM based PUCCH.
Decision: The document is noted.

Evaluation of Carrier Aggregation PUCCH Proposals with Advanced
Receivers

R1-103367 Ericsson, ST-Ericsson

The paper recommends to adopt a PUCCH format based on DFT-S-OFDM and slow codebook adaptation for transmission
of multiple ACK/NACK in the context of carrier aggregation in Rel-10 LTE.
Decision: The document is noted.

Link comparison of multi UL-ACK transmission schemes in support of
CA
The document was presented by Xiliang Luo from Qualcomm and proposes the following for ACK multiplexing:
e PUCCH format 1b with SF reduction to 2 is used to convey 4-6 HARQ-ACK bits
o Channel selection is utilized in conjunction with SF reduction
= For 4 or 5 HARQ-ACK bits, we need a total of 4 Rel-8 orthogonal resources (1-bit channel
selection)
= For 6 HARQ-ACK bits, we need a total of 8 Rel-8 orthogonal resources (2-bit channel
selection)
e  FFS the scheme to use for multiplexing 7 or more HARQ-ACK bits considering performance, multiplexing
capability and implementation/specification complexity
Decision: The document is noted.

R1-102743

Qualcomm Incorporated

R1-102643 UL ACK/NACK Mulitplexing methods for LTE-A CATT

The document was presented by Zukang Shen from CATT and compares the ACK/NAK BER performance of different
transmission schemes. The current results indicate that PUCCH format 2 performs relatively well for ACK/NAK payload
size up to 10 bits, assuming the sixth column of the RM base vectors is not used.

Decision: The document is noted.

R1-102716 Performance Comparisons of CA PUCCH Formats LG Electronics

The document was presented by ... from LGE and provides simulation results showing that DFT basis with CDM/FDM is
a good choice in overall A/N bit region. Particularly for <=4 A/N bits, SF reduction is also good choice considering both
the performances and the resource overhead. Two options are suggested:
e Option 1: Introducing total two CA PUCCH formats for simplicity
o Rel-8 PUCCH format 1a/1b for backward compatibility to support up to 2 A/N bits
o DFT basis with FDM=2
e  Option 2: Introducing total three CA PUCCH formats to further optimize the performances in particular ranges
o Rel-8 PUCCH format 1a/1b for backward compatibility to support up to 2 A/N bits
o SF reduction in small A/N bit size (eg. from 2 to 4)
o DFT basis with FDM=2 for other ranges
Decision: The document is noted.

R1-102907 Evaluation of AN multiplexing for Carrier Aggregation ZTE

The document was presented by ... from ZTE and propose two modes for ACK/NACK feedback:
e Bundling mode should be supported, at least for coverage limited UEC(s).
o Bundling across CCs/spatial/subframes should be applied.
o  DAI mechanism should be taken into account.
e Multiplexing mode
o For small to medium payload size: channel selection with format 1b is applied.
=  Mapping table for M = 5 should be considered to support up to 5 DL CCs.
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= The value of M is equal to the number of configured DL CCs.
o For larger payload size: PUCCH format 2 is used.

=  Full state feedback can be supported for FDD (but it should not be mandatory since spatial
bundling can also be applied.)

= Spatial bundling and no explicit DTX should be considered for TDD.

= The number of ACK/NACK bits for feedback is based on the number of configured DL CCs
and DL subframes.

Decision: The document is noted.

R1-103001 PUCCH HARQ-ACK Signal Transmission with DL CA in Rel-10 FDD Samsung

The document was presented by Aris Papasakellariou from Samsung and proposes the folowing:
e Channel selection is used for HARQ-ACK payloads up to 4 bits.
e PUCCH format 2 is used for HARQ-ACK payloads above 4 bits.
e HARQ-ACK sub-frame bundling is used for TDD.

Decision: The document is noted.

InterDigital

R1-103269 Link-level evaluation of PUCCH proposals for Carrier Aggregation Communications, LLC

The document was presented by Marian Rudolf from InterDigital and proposes the following working assumptions:

e When A/N corresponding to a single received DL assignment on the Primary Cell is sent by the UE, R8§ PUCCH
Type 1 and the R8 dynamic resource assignment rule are used.

e When 2 or more DL CC’s are configured, the R10 PUCCH Format(s) depend on the number of configured DL
CC’s irrespective of the number of DL assignments decoded in that subframe by the UE.

e  For the case of 2 or more configured DL CC’s, R10 FDD supports two configuable PUCCH Format(s), e.g. a first
PUCCH format supporting transmission of 5 or less A/N bits, and a second format supporting transmission of 6
or more A/N bits per subframe.

Decision: The document is noted.

InterDigital

R1-103270 System-level evaluation of PUCCH proposals for Carrier Aggregation Communications, LLC

The paper proposes that, for the case of 2 or more configured DL CC’s, R10 FDD supports two configuable PUCCH
Format(s), e.g. a first PUCCH format supporting transmission of 5 or less A/N bits, and a second format supporting
transmission of 6 or more A/N bits per subframe.

Decision: The document is noted.

R1-103361 Analysis and evaluation of extended channel selection Huawei (R1-103277)

The document was presented by Fredrik Berggren from Huawei and proposes that extended channel selection, utilizing
ACK/NACK and DMRS sequence selection, is supported for ACK/NACK transmission in case of carrier aggregation.
Decision: The document is noted.

CATT, Alcatel-Lucent,
Alcatel-Lucent Shanghai
Bell, NTT DOCOMO,
R1-103412 Way forward on support of channel selection Samsung, Motorola,
Ericsson, ST-Ericsson,
InterDigital, Texas
Instruments

The document was presented by Zukang Shen from CATT who commented that very likely the tittle should have been
reworded.

Discussion (Question / Comment): Qualcomm expressed disappointment for the restriction compare to the original WF
in R1-103396 (supported by more companies). Nokia agreed, as it is not necessary to preclude options and narrowing
down the potential schemes. Ericsson commented that it is a good step forward.

Decision: The document is noted. No consensus could be made. Further email discussions until next meeting covering
simulation assumptions and merits / demerits of different schemes and aiming to narrow down the list of schemes under
consideration. Decision on PUCCH format shall be taken at RAN1#61bis.

In order to capture the long discussion, the following WF was given a Tdoc [R1-103415] to help further the exchanges
over the reflector
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Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell,
ETRI, Fujitsu, Huawei,
InterDigital, Nokia, NSN,
NTT DoCoMo, Panasonic,
Qualcomm, Samsung, ZTE

R1-103415 Way forward on PUCCH for CA

Decision: The document is noted as follows:
e Inrelease 10, channel selection is supported as ACK/NAK transmission scheme on PUCCH for up to N bits
ACK/NAK
o The exact scheme will be selected from one of the following
=  Channel selection based on PUCCH format 1a/b only
e FFS on redesigning the mapping table for M=4
=  Channel selection using SF=2,4
= RS Enhanced channel selection
= Channel selection with multiple sequences
e Inrelease 10, another ACK/NACK transmission scheme on PUCCH is also supported, at least for the case of >N
bits ACK/NACK
o The exact scheme will be selected from one of the following
= Based on PUCCH format 2
=  DFT-S-OFDM based

e FFS: the exact number of N: N is one of i4,5}i

Not treated.
R1-102611 PUCCH design for carrier aggregation Ericsson, ST-Ericsson
R1-102613 On ACK/NACK codebook performance for carrier aggregation Ericsson, ST-Ericsson
R1-102644 DAI Design for LTE-A CATT
R1-102781 PUCCH AN channel design in LTE-A 'ﬁ&fﬁ{é‘r‘]ﬁg‘h Q'CBaetlf"
R1-102854 Support of multiple ACK/NACK transmission schemes Panasonic
R1-102855 ACK/NACK transmission schemes for carrier aggregation Panasonic E?_S;Jggi;son of
R1-102856 Support of UL ACK/NACK channel selection for carrier aggregation Panasonic Eiz_srgzn(])i;izson of
R1-102857 Support of UL ACK/NACK bundling across CC for carrier aggregation Panasonic E?_S;J(t))znaizsgson of

Nokia, Nokia Siemens

R1-102939 UL ACK/NAK Feedback for Power-Limited UE in LTE-A TDD
Networks

Nokia, Nokia Siemens

R1-102940 UL ACK/NAK Feedback in LTE-A TDD (R1-101886)

Networks
R1-102941 Evaluation of UL ACK/NAK Bundling Ways in LTE-A TDD mgmér':;kla Siemens (R1-101887)
R1-102942 On the need for cross-carrier AIN bundling :gﬁ:g Siemens Networks,
On the PUCCH Resource Allocation and A/N Codebook Size for Nokia Siemens Networks,
R1-102943 ) ) .
Carrier Aggregation Nokia
R1-103000 Discussion on ACK/NACK transmission method for LTE-A TDD Samsung
R1-103002 UL HARQ-ACK Resource Indexing Mapping with DL CA Samsung
R1-103087 OvervieV\{ of UL ACK/NACK feedback design issues for carrier Huawei
aggregation
R1-103088 A/N Codebook Design with DTX for Carrier Aggregation Huawei
R1-103157 Uplink ACK/NACK Transmission Format for Carrier Aggregation Motorola
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R1-103194 Channel Selection Methods for ACK/NACK Transmission in CA ETRI
R1-103195 :;gcrgggtﬁaK/NAK multiplexing and resource allocation for carrier ETRI
R1-103248 Uplink ACK/NACK Transmission Schemes for Carrier Aggregation NTT DOCOMO
R1-103249 Uplink ACK/NACK Resource Assignments for Carrier Aggregation NTT DOCOMO
R1-103397 ACK/NACK resource allocation in LTE-A LG Electronics (R1-102691)
6.2.4.2 Transmit diversity
Not treated.
R1-102645 PUCCH Format 1/1a/1b Resource Allocation with SORTD CATT
R1-102717 Resource Allocation for SORTD LG Electronics (R1-102372)
R1-102744 8t-¢)(CDK resource allocation for DL transmission with single CCE and Qualcomm Incorporated
R1-102859 | SORTD configurations for ACK/NACK information and SRI Panasonic Ao of
R1-102860 PUCCH resource indication for SORTD and carrier aggregation Panasonic hjggg;i of R1-
R1-102944 SORTD resource allocation EEEIZ Siemens Networks,
R1-103003 Transmit Diversity for PUCCH Format 1/1a/1b Samsung
R1-103089 SORTD resource allocation for PUCCH format 1a/1b Huawei
6.2.4.3 Other
Not treated.
R1-102646 ACK/NAK bundling for FDD with CA CATT
R1-102647 PUCCH resource allocation for CA CATT
R1-102648 CQl feedback for LTE-A CATT
R1-102692 UCI piggyback onto PUSCH in for carrier aggregation LG Electronics
R1-102745 CQl for CA Qualcomm Incorporated
R1-102746 UCI transmission for CA Qualcomm Incorporated
R1-102861 Periodic CQIl Reporting for Carrier Aggregation Panasonic %Jgggg of R1-
Ri-ozmes | Seas ranenison o Seheduangyewestndesrand | panasoi o
R1-102863 Discussion on various UL transmission configurations Panasonic %Jggg; of R1-
R1-102945 On the PUCCH Multiplexing Combinations for CA :g:::: Siemens Networks,
R1-103004 ;Z())(r)rlic_:ruEn:int transmission of SR indicator and ACK/NACK information Samsung
R1-103005 CSI Feedback Signaling in Rel-10 Samsung
R1-103067 UCI transmission in the presence of UL-SCH data Eiﬁ?:?h In Motion UK
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R1-103090 CQI/PMI/RI reporting for carrier aggregation Huawei

6.2.5 UL Power Control

6.2.5.1 Pathloss derivation
Not treated.
R1-102614 Pathloss derivation for carrier aggregation Ericsson, ST-Ericsson
R1-102747 Pathloss derivation for open loop correction Qualcomm Incorporated
R1-102782 Pathloss offset signalling for non-contiguous carrier aggregation ggitzlli‘;gle_uizgtnghai
R1-103006 Path-Loss Derivation for CA Samsung
R1-103091 Pathloss derivation for UL PC in LTE-A Huawei
6.2.5.2 Power headroom reporting
R1-103291 Power headroom reporting for carrier aggregation Ericsson, ST-Ericsson (R1-102615)

The document was presented by Dirk Gerstenberger from Ericsson and proposes that an individual PUCCH Power
Headroom Reporting (PHR) is reported in the subframe where the corresponding PUSCH PHR is reported, together with
information about the number of bits and the format of the latest PUCCH transmission.

Discussion (Question / Comment): Number of required bits is FFS.

Decision: The document is noted.

R1-102649 Considerations on power headroom report in LTE-A CATT

The document was presented by Zukang Shen from CATT and draws the following proposals:
e Inareference subframe i for PHR, a Rel-10 UE shall calculate and report a combined PHR as
PHR(i) = Poyyax — Pruscr (1) = Poyecsy (i) 1n case both PUCCH and PUSCH are present; otherwise, UE shall

calculate and report a PHR as PHR(i) = P,y — Prysey (1) -

e An aperiodic PHR triggering scheme via L1 or L2 signaling can be introduced in Rel-10.
Discussion (Question / Comment): Ericsson and CATT seem to have different understanding of Pcmax. Ericsson
commented that RAN2 is having discussion on PHR triggering that might not be in line with this proposal.
Decision: The document is noted.

R1-102693 Remaining issues about power headroom reporting for LTE-A LG Electronics

The document was presented by Joon Kui Ahn from LGE and suggests:

e In concurrent transmission case, regardless of whether UE is configured as ‘Absolute mode’ or ‘Accumulation
mode’ for PUSCH TPC, UE report both PUSCH PH and PUCCH PH to its serving eNB. It should be decided
further whether PUSCH PH and PUCCH PH are always reported or reported only when PUCCH and PUSCH are
transmitted concurrently.

e In PUCCH piggyback case, UE only transmit PUSCH PH as in LTE.

e Cross carrier transmission of PHR can be investigated.

Decision: The document is noted.

R1-102732 Power Headroom Reporting HTC

The document was presented by Elliot Jen from HTC, focusing on the differences from other already presented
contributions. The paper proposes to choose between the following PHR formats:
e  Specific PHR format: Individual PUCCH PHR is reported in a specific PHR format, where UE shall report the
latest PUCCH PHR or a predefined PHR;
e Dynamic PHR format: PHR format indicator indicates whether latest PUCCH PHR is included.
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In addition, the paper also proposes to choose between the following two alternatives:

e Individual PUCCH PHR is reported on the configured UL CC;

e Individual PUCCH PHR is reported on any UL CC with available PUSCH grant.
Decision: The document is noted.

R1-102748 Reporting of power headroom Qualcomm Incorporated

The document was presented by Alex Damnjanovic from Qualcomm and proposes that the UE computes separate power
headroom reports for PUSCH and PUCCH. Coding optimizations are for further study.
Decision: The document is noted.

Alcatel-Lucent Shanghai

R1-102783 Power headroom reporting for carrier aggregation Bell, Alcatel-Lucent

The document was presented by Mrs Jungah Lee from Alcatel Lucent and draws the following conclusions:
e Power headroom report for PUCCH and/or PUSCH in addition to the power headroom reporting per CC could be
configured by the eNB  for PCC
e The CC-specific power headroom reporting should remain the same regardless of whether single or multiple PAs
are used at the UE.
Decision: The document is noted.

R1-102817 On Power Headroom Reporting for Carrier Aggregation Texas Instruments

The document was presented by Anthony Ekpenyong from TI and states that for concurrent PUSCH/PUCCH transmission
a composite PHR is sufficient with a possible extension of the PH range and/or a one-bit field to indicate whether the PHR
accounts for PUCCH transmission power.

Decision: The document is noted.

Nokia Siemens Networks,
Nokia
The document was presented by Jari Lindholm from NSN and makes the following observations and proposals:

e No need to introduce separate PUSCH and PUCCH power headroom reports for the PCC.

e PHR is only reported for the CC(s) where PUSCH transmission actually occurs in the corresponding TTI.

e Observation: The PHR mechanism standardized to support UL CC in Rel-10 should provide the eNodeB with
information on the available power headroom at the UE, independently on whether the limitation comes from the
CC-specific or from the UE-specific maximum transmission power.

e RANI should discuss on the advantages and disadvantages of different PHR mechanisms that also take into
account limitations due to UE-specific maximum transmission power, and possibly agree on a way forward which
favours solutions that are still requiring at maximum one PHR per CC.

Decision: The document is noted.

R1-102946 Power headroom reporting for uplink carrier aggregation

Not formally reviewed during the session.

R1-102908 Power Headroom Reporting for Carrier Aggregation in LTE-Advanced | ZTE
R1-103007 PUSCH/PUCCH power headroom reporting Samsung
R1-103066 PH reporting for Carrier Aggregation Regearch In Motion UK
Limited
R1-103092 PHR for UL PC in LTE-A Huawei
R1-103189 Power headroom report in LTE-A ASUSTeK
R1-103203 ieparate power headroom reporting for PUCCH and PUSCH in LTE- Sharp R1-102397
Agreements:

e PHRs for the following cases will be provided:
o Type 1: P_cmax minus PUSCH power
o Type 2: P_cmax minus PUCCH power minus PUSCH power
e MPR is taken into account
e The following will not be discussed further in RAN1 unless requested by RAN2:
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triggers for PHR
whether the two types of PHR are always sent in the same subframe or in different subframes
number of bits used for PHRs
which CC the PHRs are sent on
e IfRAN2 decides that the Type 2 PHR can be derived for subframes where PUCCH is not actually transmitted,
PUCCH Format 1A is used as the reference format.
e When Type 2 PHR is derived for subframes where PUCCH is transmitted, the PUCCH format used for PHR
Type 2 is the PUCCH format actually transmitted.
e LS to be sent to RAN2: Draft in R1-103357 (Alex Damjanovic)
Friday 14™
R1-103357 | [Draft] LS on power headroom reporting for carrier aggregation | Qualcomm Incorporated
Decision: The document is noted and final LS is agreed in R1-103405 according the following corrections:
e Pcmax,c
e  Dbe consistent with minus or —
e lower case for format la
[ ]

O O O O

cc to RAN4
6.2.5.3 Power scaling in case of power limitation
R1-103355 WEF for power scaling in case of power limitation guawei, Motorola,
ualcomm

The document was presented by Weimin Xiao from Huawei and proposes as way forward that, in case of UE power
limitation, it is left for UE implementation how to scale the power of PUSCH transmission without UCI on each CC.
UE follows per CC and per UE max power limitations that will be specified by RAN4

Decision: The document is noted.

R1-102616 Uplink power limitation handling for carrier aggregation Ericsson, ST-Ericsson

The document was presented by Dirk Gerstenberger from Ericsson and concludes that the UE should scale PUSCH
equally on CCs that do not contain UCI on PUSCH.
Decision: The document is noted.

R1-102650 Considerations on uplink power scaling in LTE-A CATT

The document was presented by Zukang Shen from CATT and provides the following proposals for a Rel-10 UE:

e In case power limitation happens, power scaling shall guarantee neither UE total maximum transmit power nor
per CC maximum transmit power is exceeded.

e  Concurrent transmissions of multiple PUCCH formats are not supported. When maximum power limitation
happens, PUCCH power shall always be prioritized regardless the PUCCH format.

e Concurrent transmissions of PUCCH and PUSCH with UCI or concurrent transmission of multiple PUSCH with
UCT on multiple CCs is not supported. When maximum power limitation happens, transmit power for PUSCH
with UCI shall always be prioritized regardless to the UCI types.

e When power limitation happens, transmit power of PUSCH without UCI on each UL CC shall be scaled down
equally.

Decision: The document is noted.

R1-103204 Power scaling to zero in LTE-A UL power control Sharp

The document was presented by Prem Sood from Sharp and proposes that a UE may set a wc value exactly to zero
depending on UE implementation.
Decision: The document is noted.

Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell

R1-102784 Power scaling method for maximum power

The document was presented by Mrs Jungah Lee from Alcatel-Lucent and deals with power scaling strategy for CA:
e  Power scaling formula that is applied at the UE is proposed. The scaling factor that is computed at the UE based
on higher-layer signalled parameters depending on PUSCH priorities.
o UE autonomous power scaling should be limited as much as possible. Further study is needed on UE
behaviour.
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e  When PUCCH is present, scaling of PUSCH with UCI is required due to maximum transmit power constraint.
PUSCH with UCI corresponding to DL CC can be mapped to one or multiple UL component carriers. The
mapping should follow the normal DL/UL carrier linkage.

When scaling PUSCHs with UCI, equal priority applies to all PUSCHs with UCI.

e Ifany UCI is multiplexed with PUSCH in a subframe, all UCI in that subframe should be multiplexed with
PUSCH.

e Impact of power difference among carriers and among PUCCH and PUSCH within the same band on power
scaling requires further study.

e Path loss offset compensation due to limited DL measurement requires further study, depending on RAN4 input.

Decision: The document is noted.

Nokia Siemens Networks,
Nokia

R1-102947 Power reduction rule for uplink carrier aggregation

The document was presented by Jari Lindholm from NSN and recommends that:
e No power reduction is applied on CCs transmitting PUSCH with UCI, i.e. wc = 1 for CCs carrying PUSCH with
UCL
e The UE autonomously determines the scaling factors to be applied to CCs carrying PUSCH w/o UCI, i.e. same
relative power reduction (including power truncation) on different CCs carrying PUSCH w/o UCIL.
Discussion (Question / Comment): Discussion on the benefit having UCI in more than one PUSCH in the uplink.
Decision: The document is noted.

Agreement:
e UCI cannot be carried on more than one PUSCH in a given subframe.

Note: This agreement doesn’t preclude anything on the PUCCH

Should the UE power scaling for the case of multiple PUSCHs without UCI be specified?
e No: Huawei, Motorola, Qualcomm, Sharp
e  Yes: Ericsson, ST-Ericsson, LGE, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Nokia, Nokia Siemens
Networks, Samsung, CATT

Agreed in principle (subject to contrary input from RAN4):
e The UE shall scale the power of all PUSCHs without UCI equally. Note that possibly setting the power of a
PUSCH to zero is up to RAN4.

It is FFS in RAN1 how the UE knows which PUSCH carries the UCI in the case when the UE transmits more than one
PUSCH in a given subframe.

LS to be sent to RAN2 and RAN4 covering the above 3 points (Ericsson): R1-103358.
Tuesday evening
R1-103358 | DRAFT LS on uplink power control for carrier aggregation | Ericsson | |

The document was presented by Dirk Gerstenberger from Ericsson and captures the above agreements.

Discussion (Question / Comment): Motorola commented the note “the possibility of setting the power of a PUSCH to
zero in cases where the power level is close to zero is left to RAN4”; was “close to zero” the right understanding? and does
RANT1 trust RAN4 to answer that?

Decision: The document is noted. Wording is modified as “power level is close to zero, or significantly less than the
power of a PUSCH on another CC” and final LS is agreed in R1=103371.

Not formally reviewed during the session.

R1-102694 Remaining issues about power scaling LG Electronics
R1-102749 Power scaling in power limited cases Qualcomm Incorporated
R1-103008 Power Scaling for UL TPC with CA Samsung
R1-103169 Power Scaling for LTE-A Motorola
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6.2.5.4 Details of cross carrier PC with DCI Format 3/3A
Considerations on cross-carrier uplink power control with DCI
R1-102651 format3/3A in LTE-A CATT

The document was presented by Zukang Shen from CATT and proposes:
e The PUCCH TPC commands in multiple DL grants for a UE in a sub-frame shall be the same, and the UE shall
use one of the received PUCCH TPC commands.
e  Cross carrier TPC with DCI format 3/3A is beneficial for controlling SRS transmit power on multiple UL carriers.
In case cross carrier TPC with DCI format 3/3A is supported, higher layers shall configure a tpc-index for each
UL carrier.
Decision: The document is noted.

R1-102750 Cross-carrier PC with DCI format 3/3A Qualcomm Incorporated

The document was presented by Juan Montojo from Qualcomm and proposes:
e Group TPC commands are conveyed on the DL carrier(s) configured by the higher layers
o A UE may be configured for multiple TPC-PUSCH-RNTIs and for each group defined by the RNTI, one
or more tpc-Index(es), each index corresponding to one configured UL carrier, is provided
e Allow Rel-10 UEs to receive multiple TPC commands in the existing 3 and 3A messages, each command having
possibly different length or define a new single DCI format that is a combination of DCI formats 3 and 3A.
Decision: The document is noted.

R1-102818 Cross-carrier power control using DCI Formats 3/3A Texas Instruments

The document was presented by Anthony Ekpenyong from TI and states that in order to preserve backward compatibility
with Rel-8/9 UEs

e TPC commands for different CCs should be signaled with different TPC indexes in DCI Format 3/3A.
Decision: The document is noted.

Update of R1-

R1-102864 DCI format 3/3A for cross carrier operation Panasonic 102030

The document was presented by Akihiko Nishio from Panasonic and draws the following proposals:
e For PUSCH and PUCCH
o Support of cross carrier PC with DCI format 3/3 A without a CIF
e For PUSCH
o  Multiple CCs of the same UE may be allocated on different tpc-indices of the same PUSCH TPC RNTI
o A UE may receive multiple PUSCH TPC RNTIs
o The allocation of PUSCH TPC RNTIs and tpc-indices to UL CCs is configured by higher layers as in
Rel-8
e For PUCCH
o Regardless of the RAN1 decision on the number of PUCCHs which can be transmitted simultaneously,
all PUCCHs are power controlled by a single command
Decision: The document is noted.

Nokia, Nokia Siemens

R1-102948 Cross-CC Scheduling for DCI Format 3/3A in LTE-Advanced
Networks

(R1-101891)

The document was presented by Lars Lindh from Nokia and proposes that:
e Cross-CC scheduling with DCI format 3/3A is supported in LTE-Advanced.
e To support cross-CC scheduling for DCI format 3/3A without sacrificing backward-compatibility and reliability, a
portion of DCI format 3/3A payload is configured to carry an embedded CIF at a fixed position while the whole
DCI format 3/3A payload size is still aligned to that of DCI format 0/1A in the common search space.
Decision: The document is noted.

Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell

R1-102785 Way Forward on cross-carrier power control

The document was presented by Mrs Jungah Lee from Alcatel Lucent and proposes:
e Cross-carrier group PC ferPUSEH should be supported
o  Semi-static configuration of TPC-PUSCH-RNTI(s) and TPC-index to define the mapping between the TPC
command and the UE/CC
e No new DCI formats or sizes need to be designed for carrying group TPC commands for CA
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o Multiple Rel-8 DCI Formats 3/3A can be decoded by Rel-10 UE
o Multiple TPC commands in a single DCI Format 3/3 A message can be decoded by Rel-10 UE
o No increase in UE blind decoding attempts due to cross-carrier group power control
Discussion (Question / Comment): .
Decision: The document is noted.

e Proposal 1 in relation to cross-carrier group PC:
o Semi-static configuration of multiple TPC-PUSCH-RNTI/TPC-index pairs (FFS whether multiple
RNTIs are supported) to define the mapping between the TPC command and the UE/CC
= No increase in UE blind decoding attempts due to cross-carrier group power control
e Proposal 2 in relation to cross-carrier group PC:
o Cross-carrier group PC is not supported in Rel-10.

Support proposal 1:
e  Panasonic, Samsung, RIM, Qualcomm, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, ZTE, CATT, TI, Philips,
Intel, HTC, Mediatek,
Support proposal 2:
e Ericsson, ST-Ericsson, Nokia, NSN, Motorola, Huawei

No consensus could be reached by the end of Monday session. Mr Chairman decided to let the discussion continue off line
and revisit the topic later on.

Friday 14" : Ericsson reported that, from off line discussion, there were no clear motivations to explain the gain/benefit of
cross carrier group PC but rather a “why not” position from supporting companies. The topic shall be revisited at next
meeting.

R1-102733 Cross Carrier Power Control with DCI format 3/3A HTC
R1-102848 Views on DCI format 3/3A Design in Carrier Aggregation MediaTek
R1-102909 Issues on UL TPC Command in LTE-Advanced ZTE
R1-102991 Discussion about TPC transmission for CA in LTE-A Potevio
R1-103009 Cross-carrier UL PC for LTE-A Samsung
R1-103093 Consideration of DCI 3/3A for Carrier Aggregation Huawei
R1-103190 Consideration on DCI Format 3 / 3A for Cross-Carrier Scheduling ASUSTeK

6.2.5.5 Other

Not treated.
R1-102695 PUCCH TPC in multiple DL grants LG Electronics
R1-102751 Power control for multi-antenna transmission Qualcomm Incorporated
R1-103010 UL SU-MIMO power control Samsung
R1-103094 Uplink multi-antenna power control Huawei
R1-103177 UL Power Control for Multi-Antenna UE Motorola
R1-103205 Issues with per-antenna uplink power control Sharp R1-102396
R1-103250 Uplink Power Control for Multi-antenna Transmission NTT DOCOMO
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6.2.6 PUSCH Resource allocation

R1-103200 Summary of email discussion on PUSCH resource allocation Panasonic

The document was presented by Seigo Nakao from Panasonic and provides the outcomes of email thread under [60bis-04-
LTE-A]. Focus was put on:

e Support dynamic switching between Rel.8 single cluster transmission and Rel.10 multi-cluster PUSCH
transmission?
DL/UL transmission mode can be configured independently?
Size of each cluster is one of the following?
No additional blind decoding at least for single antenna transmission?
Whether to support non-contiguous RA for UL SU-MIMO?
What is the maximum number of clusters? and why?
DCI format size for single antenna transmission?

e DCI format size for SU-MIMO?
Discussion (Question / Comment): Ericsson commented about the limitation of the method having such discussion over
email reflector — it looks more like a survey of ideas (restating companies positions) rather than solving the real issues.
Decision: The document is noted.

From email discussion, the following is agreed:
e  Support dynamic switching between Rel.8 single cluster transmission and Rel.10 multi-cluster PUSCH
transmission
e DL/UL transmission mode can be configured independently
o Note that independent configuration of DL and UL transmission modes doesn’t necessarily imply all DL
and UL modes are to be supported in arbitrary combination, and this would be left FFS.

Impact of power backoff

Nokia Siemens Networks,
Nokia
The document was presented by Xiaoyi Wang from NSN and lists the following proposals:
e  Dynamic switching or fallback from clustered RA to localized RA is supported.
Limited number (N) of clusters is selected as way forward
Maximum cluster number is 2 as way forward
Two PRBs is considered as the minimum cluster size for clustered allocation
Clustered allocation should not require dedicated DCI format.
Clusters need to be aligned with SRS bandwidth tree
e  Cluster RA should be supported in SU-MIMO transmission
Decision: The document is noted.

R1-102949 Performance evaluation and RA design for clustered allocation

R1-103095 Noncontiguous PUSCH resource allocation Huawei

The document was presented by Ms Elean Fan from Huawei and shows simulation results assuming power back-off of
4dB, 6dB or 10dB, same to all the UE, to see whether it has a big impact to the average cell throughput and average cell
edge throughput. The conclusions are as following:

e Whether limiting cluster number or not has very small impact on the system performance.

e  Given the small potential gains from non-contiguous RA and that non-contiguous RA is not needed to meet any

requirements for LTE-A, the amount of effort for standardizing the feature should be minimized.

e  More restricted and complicated scheduling is not desirable.
Discussion (Question / Comment): Similar results obtained by Motorola [R1-103170].
Decision: The document is noted.

Impact of UE power control errors on non-contigous PUSCH

R1-103170
performance

Motorola

The document was presented by Ravikiran Nory from Motorola and proposes, when a UE is configured to transmit on one
UL CC, that only contiguous resource allocations within that CC are supported for LTE Rel-10.
Decision: The document is noted.
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Performance of non-contiguous resource allocation with power back-
off and TPC error

The document was presented by Kazunari Yokomakura from Sharp and shows simulation results that non-contiguous RA
can achieve average cell throughput of 8 — 10 %. Consequently it is proposed that non-contiguous resource allocation
should be supported for Rel-10.

Decision: The document is noted.

R1-103206 Sharp

Agreements:
o  Size of each cluster has a value from the following set:
o NxIRB,Nx2RBs, N x 3RBs, N x 4RBs, N x 5SRBs
= Nis integer number
= The above values may be further reduced — FFS
e No additional blind decodings to support non-contiguous UL RA in single antenna transmission case
o 1i.e. the size of the DCI format used to support non-contiguous UL RA is matched to the size of Format 0
or the semi-statically configured DCI Format size for the same UE
o Format size matching is done by padding one of the messages if necessary
e “No additional blind decodings to support non-contiguous UL RA” also applies to SU-MIMO case if SU-MIMO
is supported with non-contiguous UL RA

Not treated.
R1-102696 Evaluation of clustered DFT-S-OFDMA transmission with power LG Electronics
backoff
R1-102867 Discus§io_n on inter-modulation issue for clustered PUSCH Panasonic Update of R1-
transmission 102033
Consideration on the required maximum power back-off for clustered
R1-103054 | DET.S-OFDM with adaptive SRS transmission NEC Group
R1-102950 Output power back-off aspects for clustered PUSCH HZE:: Siemens Networks,
RA Schemes and DCI Signalling
R1-103251 Signaling to Support Non-contiguous RB Allocation NTT DOCOMO

The document was presented by Kazuaki Takeda from NTT DoCoMo and deals with signaling methods signaling to
support uplink non-contiguous RB allocation. Preferred methode is:

e Bit alignment to downlink non-contiguous allocation such as DCI formats 1, 2.
Decision: The document is noted.

R1-103182 DCI format for Non-contiguous PUSCH resource block allocation Motorola

The document was presented by Robert Love from Motorola and proposes for non-contiguous UL allocations:

e Use of Type 0 and Type 1 RB Allocation for non-contiguous UL FS scheduling.

e  Frequency hopping is not needed for non-contiguous UL RB allocations (can reuse bit)

e DCI formats 0_1 (SIMO) and 0_2 (MIMO) to support non-contiguous (and contiguous) RB allocations for
PUSCH transmissions using the release-8 Type-0 and Type-1 RB allocation scheme. To save 1-bit the Type-1
shift bit can be taken from the resource allocation Type-0 field.

e  Support an additional 16 blind decodings for new uplink transmission modes including DCI format 0_1 and DCI
format 0_2 for rank-2 UL MIMO transmissions

o Since DCI format 0_1 has both non-contiguous and contiguous RB allocation then it is possible to
dynamically switch between them. (Same is true for DCI format 0_2).
Decision: The document is noted.

R1-102849 Discussion on resource allocation of multi-cluster PUSCH MediaTek

The document was presented by ChienHwa Hwang from MediaTek and proposes:
e The number of clusters supported by non-contiguous PUSCH resource allocation is at most 2.
e The minimum size of a cluster shall be restricted; each cluster contains equal number of RBs; the total number of
RBs in all clusters shall fulfill A775* =2% .3% .5% < N3&.

Decision: The document is noted.
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R1-102752 UL resource allocation for PUSCH Qualcomm Incorporated

The document was presented by Wanshi Chen from Qualcomm and provides DCI format structure (table 3) according to
the following design considerations:
e UL resource allocation design has to consider both multi-cluster assignments and SU-MIMO operation jointly
e In addition to multi-cluster resource allocation, eNB should be able to assign, in a given subframe, UL resources
to LTE-A UEs using the same Rel-8 signaling approach
3 or more clusters should be supported
The support of multi-cluster UL resource allocation signaling should not increase the number of PDCCH blind
decodes
Decision: The document is noted.

. . . . . Resubmission of
R1-102866 Signaling for UL non-contiguous resource allocation Panasonic R1-102032

The document was presented by ... from Panasonic and details a signaling scheme for UL non-contiguous resource
allocation (RA) based on the following design considerations:

e Bit-map based allocation for supporting more than 2 clusters.

e Per RBG granularity to reduce the number of signaling bits.

e No additional blind decoding at least for single antenna transmission.
Decision: The document is noted.

R1-103012 DCI Format for Multi-Cluster PUSCH Transmissions Samsung

The document was presented by Aris Papasakellariou from Samsung and proposes the reuse of DCI format 0 for non-
contiguous RA by:

e  Using the existing padded bit to differentiate between contiguous and non-contiguous RAs.

e Addressing RBGs instead of individual PRBs.

e  Using the 1 bit from the FH IE to supplement the RA IE.
Decision: The document is noted.

R1-103238 Multi-cluster PUSCH resource allocation Mitsubishi Electric

The document was presented by ... from Mitsubishi and proposes:
e Handle single-stream multi-cluster UL transmission with a DCI format having same size as DCI Format 0/1A
e FFS how to handle multi-stream UL transmission with DCI formats having same size as transmission mode
related DL DCI Formats or with a new DCI format with a different size
e Low RA size desirable for both single-stream and multi-stream multi-cluster allocations
o  Limit the number of clusters to 2 or 3 clusters in multi-cluster allocation
= Keep the same RBG size as in Rel-8/9
=  Full flexibility with 2 clusters
= Equal cluster size with 2 or 3 clusters
e  Switch from RBG-based multi-cluster allocation to RB-based single-cluster allocation using 1 bit
o Padding bit when available in Rel-8/9; additional flag otherwise
Decision: The document is noted.

Agreement:
e  Re-use resource indexing scheme from Rel-8
o RA schemes type 0/1/2 or CQI RB indexing scheme with minimal modifications
e  Continue offline discussion during this week to aim for a more detailed way forward for UL non-contiguous RA.

Number of clusters:
e Chairman’s suggestion on the number of clusters is
o Compromise on max 3 clusters. Continue offline discussion during this week.
o Samsung strongly objected as they believe 3 clusters may be a major design issue to RAN1. Nokia
agreed with Samsung’s view. Ericsson proposed to let RAN4 decide.

Friday 14"
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Samsung, Nokia, NSN, NEC,
Sharp, ZTE, Ericsson, ST-
Ericsson, Mitsubishi, ETRI,
Texas Instruments, HTC, LG
Electronics, Pantech, Alcatel-
Lucent, Alcatel-Lucent
Shanghai Bell, RIM,
nterdigital, ASUSTeK,
Potevio

R1-103411 Way forward on non contiguous PUSCH Resource allocation

The document was presented by Aris Papasakellariou from Samsung.

Discussion (Question / Comment): .

Decision: The document is noted and is modified and agreed in R1=10342§. Following the agreement, Qualcomm raised a
concern that second bullet is repeating what was already agreed. Ericsson and Samsung questioned what was the
motivation attempting to modify the already agreed WEF. In order to cut short the debate, Mr Chairman decided that the
concerns on this agreed WF should be raised on the RAN1 email reflector, if any.

Reply LS to RAN4

R1-103372

Draft response to LS from RAN4 on simultaneous PUSCH and
PUCCH and clustered SC-FDMA

Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell

(R1-102777)

The document was presented by Fang-Chen Cheng from Alcatel-Lucent and is a draft LS based on received comments

from companies.

Discussion (Question / Comment): Ericsson commented that the statement “...most impairements” has an ambiguous

meaning.
Decision: The document is noted. Wording shall be tuned off line for finalization by Friday and update provided in R1-
103373.
Friday 14"
Draft response to LS from RAN4 on simultaneous PUSCH and Alcatel-Lucent, Alcatel-
R1-103373 PUCCH and clustered SC-FDMA Lucent Shanghai Bell (R1-103372)

Decision: The document is noted and final LS is agreed in R1=103422.

Not treated.
R1-103158 Resource allocation schemes for non-contiguous PUSCH Motorola
R1-102865 Additional system performance evaluation for UL non-contiguous Panasonic Resubmission of
resource allocation R1-102532
. ) . . Alcatel-Lucent Shanghai
R1-102786 Non-contiguous PUSCH resource allocation signalling Bell, Alcatel-Lucent
R1-102697 DCI format to support UL non-contiguous resource allocation LG Electronics
R1-103286 Dpl format design for pL.non-cont|guous resource allocation with NEC Group (R1-103053)
single antenna transmission
R1-103191 Non-contiguous uplink resource allocation for LTE-A ASUSTeK
R1-102835 Further details on the non-contiguous UL RA scheme with limited Pantech
clusters
R1-102850 Signalling of multi-cluster PUSCH resource allocation MediaTek
R1-103239 Details on multi-cluster PUSCH resource allocation Mitsubishi Electric
R1-103011 Multi-Cluster PUSCH Transmissions — Performance Overview Samsung
6.2.7 Other
Not treated.
39
ONEPLUS EXHIBIT 1009

Page 253 of 349



3GPP TSG RAN WG1 Meeting #61bis
Dresden, Germany, 28 June — 2 July, 2010

R1-104438104183

R1-102652 Evaluation of UL CM in LTE-A CATT

R1-102868 Aperiodic CQI Reporting for Carrier Aggregation Panasonic %)ggéi of R1-

R1-102951 Autonomous Base' Component Carrier selection results in dense Nok@a Siemens Networks, (R1-101893)
urban area scenario Nokia

R1-102952 CSl reporting for Carrier Aggregation “g:::: Siemens Networks, | 31 101894)

R1-103013 CQl discrepancy between PDCCH and PDSCH region Samsung

R1-103014 Aperiodic CQI activation in CA Samsung

R1-103196 Control Channel Power Control in CSG Cell ETRI

R1-103242 Consideration on Inter-CC Subframe Synchronization Mitsubishi Electric

6.3

Enhanced Downlink Multiple Antenna Transmission

R1-103403

DL RS Chairman’s notes

Ad Hoc chairman (NTT

DoCoMo)

The document was presented by Tetsushi Abe from NTT DoCoMo.
Decision: The document is endorsed and reported as follows in sections 6.3.1 and 6.3.2.

6.3.1 DM RS

6.3.1.1 Layer mapping

Details for retransmissions
R1-102626 Layer mapping for re-transmission Ericsson, ST-Ericsson
R1-102653 Discussion on layer-to-DMRS port mapping CATT
R1-102718 DM-RS Port Mapping for Retransmission LG Electronics
R1-102753 DM RS layer mapping for re-transmissions Qualcomm Incorporated
R1-102895 Views on layer to DMRS port mapping for retransmission ZTE
R1-102953 DM-RS details for retransmission m(e)r\fértl:kia Siemens
R1-103096 Downlink DMRS design for retransmission. Huawei
R1-103183 DM-RS Layer Mapping and Control Signalling Motorola

Decision: The above set of documents are noted.

Conclusion:

e For retransmission with rank = R, the same layer to DMRS port mapping rule and the same PDSCH to RE
mapping rule are applied as an initial transmission with rank R.

6.3.1.2

PRB bundling

R1-103015

Email discussion summary of PRB bundling

Samsung

The document was presented by Lingjia Liu from Samsung.
Decision: The document is noted.
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CMCC, CATR, Fujitsu,
R1-103385 WF about PRB Bundling Motorola, Huawei, Potevio,
Qualcomm, TD-Tech

Decision: The document is noted.

AT&T, CATT, CHTTL,
Ericsson, ETRI, HTC, HT
mMobile, Institute for
Information Industry, Intel,
R1-103374 WF on PRB bundling in Rel-10 LG Electronics, Marvell,
MediaTek, NEC, Pantech,
Samsung, ST-Ericsson,
Texas Instruments,
Toshiba, Vodafone, ZTE

Decision: The document is noted.

Conclusion:
e RI1-103374 is agreed as baseline with the following revisions:
o UE may assume, as an implementation option, that precoding granularity is multiple RBs
e Discuss offline further based on R1-103374 by Friday considering the following aspects.
o PRGsize for 27 -63 RB,and 1 — 10 RB  system bandwidth
o Conditions or mechanism when UE may not assume multiple RB precoding granularity is further study.

R1-103097 DMRS PRB Bundling discussion Huawei

Decision: The document is noted.
R1-103166 | Results on PRB bundling for MU-MIMO Motorola
Decision: The document is noted.

Friday 14

Alcatel Lucent, Alcatel
Lucent Shanghai Bell,
ASUSTek, AT&T, CATT,
CeWit, CHTTL, CMCC,
Ericsson, ETRI, Fujitsu,
HTC, HT "'mMobile, lII,
Intel, LG Electronics,
R1-103420 Way Forward for Remaining Issues on PRB bundling in Rel-10 Marvell, MediaTek, NEC,
Nokia, Nokia Siemens
Networks, NTT DoCoMo,
Pantech, Philips, Research
In Motion, Samsung, ST-
Ericsson, Texas
Instruments, Toshiba,
Vodafone, ZTE

Decision: The document is noted and the WF is agreed.

Not treated.
R1-102787 Coherent Time-Frequency Precoding for the PRB bundling ggﬁﬂ’;ﬂgﬁuigﬁ:ghai
R1-102788 | Discussion on Wide Band PRB bundling g'{;fﬂtg‘;gﬁ[ﬁg:pghai
R1-102719 PRB Bundling in LTE-Advanced LG Electronics
R1-102754 On PRB bundling support Qualcomm Incorporated
R1-102896 Views on PRB bundling ZTE
R1-103016 PRB bundling for Rel-10 Samsung
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R1-103228 Discussion on the impact of PRB bundling on MU-MIMO CcMCC
6.3.1.3 OCC mapping

R1-103252 Length-4 OCC Mapping Scheme for DM-RS Rank 5-8 in LTE- NTT DOCOMO

Advanced

Decision: The document is noted.

R1-103017 Discussion on DMRS Power Balancing across OFDM symbols Samsung

Decision: The document is noted.

R1-102720

OCC Mapping for DM RS in LTE-A

LG Electronics

(R1-102377)

Decision: The document is noted.

R1-102755

OCC mapping for DL MIMO transmissions

Qualcomm Incorporated

Decision: The document is noted.

R1-102869 OCC mapping for DM-RS rank 5~8 Panasonic
Decision: The document is noted.

R1-102897 OCC allocation and OCC mapping ZTE
Decision: The document is noted.

R1-103098 OCC mapping scheme for downlink DMRS Huawei
Decision: The document is noted.

R1-103220 DM-RS OCC design for Rank 5-8 in LTE-Advanced Fujitsu

Decision: The document is noted.

R1-103369

WF on power balancing of Rel-10 DM RS

AT&T, Broadcom, CeWit,
CHTTL, ETRI, HTC, HT
‘mMobile, I12R, Intel, ITRI,
LGE, MediaTek, mimoOn,
Motorola, Pantech,
Research In Motion,
Samsung, Texas
Instruments

Decision: The document is noted.

R1-103386

Way forward on OCC mapping for DM-RS rank 5-8

Fujitsu, CATT, Huawei,
NTT DoCoMo, Potevio,
Toshiba

Decision: The document is noted.

6.3.1.4 DM RS pattern for extended CP

Not treated.
R1-102627 Discussion on DM RS pattern for extended CP Ericsson, ST-Ericsson
R1-102654 Further investigation on DMRS design for extended CP CATT
R1-102756 UE-RS patterns for rank 1-4 and extended CP Qualcomm Incorporated
R1-102898 DMRS pattern design under extended CP ZTE
R1-103099 DMRS pattern design for extended CP Huawei
R1-103184 Extended CP DM-RS Pattern Motorola
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Nokia, Nokia Siemens

R1-103368 DM-RS views on extended CP Networks (R1-102954)
R1-103380 DM RS for extended CP Samsung (R1-103018)
CMCC, CATT, Ericsson,
LG Electronics, NEC,
R1-103383 Way forward on DM-RS pattern for extended CP Nokia, Nokia Siemens
Networks, ST-Ericsson,
ZTE
R1-103100 Email discussion summary of CSI-RS design Huawei

The document was presented by Ms Xia Yuan from Huawei.
Decision: The document is noted.

6.3.2.1

Intra-cell CSI-RS

Intra-cell CSI RS design

R1-102628 Considerations on CSI-RS design Ericsson, ST-Ericsson

R1-102655 Further investigation on intra-cell CSIRS CATT

R1-102721 Remaining Issues on Intra-cell CSI-RS Design LG Electronics

R1-103288 Further details on CSI-RS Qualcomm Incorporated (R1-102757)
R1-102789 | CSI-RS design e S angna

R1-102870 Views on Intra-cell CSI-RS design Panasonic

R1-102873 Inter-cell CSI-RS design Panasonic

R1-103375 CSI-RS pattern and configuration ZTE (R1-102899)
R1-102956 Intra-cell CSI-RS design “gt';ifc;rt';’kia Siemens

R1-103020 Discussion on intra-cell CSI-RS design Samsung

R1-103101 CSI RS pattern design Huawei

R1-103143 Consideration on intra cell CSI-RS pattern CATR

R1-103179 CSI-RS Pattern Design based on CSM Motorola

R1-103230 Further considerations on intra-cell CSI-RS design CMCC

R1-103253 Intra-cell CSI-RS design NTT DOCOMO

Decision: The above set of document is noted.

R1-103381

WF for CSI-RS

LG Electronics, NTT-
DoCoMo, Nokia, Nokia
Siemens Networks, Sharp,
NEC, ETRI, Pantech,
Research In Motion, HTC,
Texas Instruments, Fuijitsu,
Samsung

Decision: The document is noted.
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R1-103384

WF on CSI RS pattern

Huawei, CATR, CATT,
Ericsson, HT mMobile,

ITRI, Mediatek, ST
Ericsson, Potevio

Decision: The document is noted.

R1-103388

WF on CSI RS and antenna port 5 coexistence

CMCC, CATT, CATR,

Huawei, Motorola, Potevio,

Qualcomm

Decision: The document is noted.

Conclusion:

e CSIRS port multlplexmg is based on CDM for each palr of CSI RS port

Avmdance of port 5 of the same cell should be addressed

e A nested structure among 2, 4, 8 CSI-RS ports simplifies the implementation
The pattern with smaller number of CSI-RS port is a subset of the pattern with larger number of CSI-RS

Study a single and multiple patterns in terms of achievable reuse factor and signaling overhead.

port

A time-invariant time/frequency shift is used in a cell

[ ]
e Each comﬁani is encouraied to brini iattern ir0ﬁ0sals for normal and extended CP, and for FDD and TDD

= Patterns to be provided by Wednesday 2™ June.
= Discussion of patterns can continue afterwards.

Interference measurement

Nokia, Nokia Siemens

R1-102955 Achievable CQI measurement accuracy over CSI-RS Networks
Not treated.
6.3.2.2 Muting
Not treated.
R1-102698 Muting aspects and Intercell CSI-RS design LG Electronics
R1-102819 PDSCH muting for inter-cell CSI estimation: Rel-8 UE performance Texas Instruments
R1-102820 PDSCH muting: N-MSE for inter-cell CSI estimation Texas Instruments
R1-102871 Link level analysis on RE muting for CSI-RS design: Step1 evaluation | Panasonic E?%’ﬂgg"’" of
R1-102900 CSI-RS muting evaluation ZTE
R1-102957 Stage 1 simulation study of RE muting for inter-cell CSI- Nokia, Nokia Siemens
RS Networks
R1-103163 Views on muting and reuse factors for CSI-RS Motorola
R1-103254 Performance Evaluation of RE Muting for Inter-cell CSI-RS NTT DOCOMO
R1-103364 Evaluation on muting benefit for CSI RS design Huawei (R1-103102)
R1-103382 Link level analysis on RE muting for CSI-RS design: Step2 evaluation Panasonic (R1-102872)
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6.3.3 DL Single-Cell MU-MIMO
6.3.3.1 Transparent vs. non-transparent MU-MIMO
Not treated.
R1-102657 Control signaling for DL MIMO CATT
R1-102722 Discussion on MU-MIMO Transparency in LTE-A LG Electronics
R1-102758 Transparent vs. non-transparent MU-MIMO operation Qualcomm Incorporated
R1-102790 | DCI formats for MU-MIMO Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell
R1-102821 Views on MU-MIMO transparency Texas Instruments
R1-102836 DMRS Indicator of DL signalling for Non-transparent MU-MIMO Pantech
R1-102901 Consideration on downlink control signalling design for MU-MIMO 7TE
transparency
R1-103021 Discussions on DL control signalling for LTE-A MU-MIMO Samsung
R1-103022 Performance evaluation of transparent vs. non-transparent MU-MIMO | Samsung
R1-103023 Discussion on PDCCH capacity considering MU-MIMO Samsung
R1-103055 Views on MU-MIMO transparency NEC Group
R1-103103 DCI discussion on transparent MU-MIMO Huawei
R1-103165 Transparent MU-MIMO operation for Rel-10 Motorola
R1-103255 Transparent/Non-transparent MU-MIMO in LTE-Advanced NTT DOCOMO
) . InterDigital
R1-103271 Discussion on transparency of LTE-A MU-MIMO Communications, LLC
6.3.3.2 Use of DM RS ports / scrambling sequences for MU-MIMO
Not treated.
R1-102629 On DL Single-Cell MU-MIMO Ericsson, ST-Ericsson
R1-102723 Discussion on DM-RS Resource Allocation for MU-MIMO in LTE-A LG Electronics
R1-102759 Spatial multiplexing of UEs in Rel-10 Qualcomm Incorporated
R1-102822 On DL MU-MIMO dimensioning Texas Instruments
R1-102874 DMRS port indication with MU-MIMO considerations Panasonic Resubmission of
R1-102036
R1-102902 Performance study of MU-MIMO with quasi-orthogonal DMRS and 7TE
orthogonal DMRS
Consideration on downlink control signalling design for DMRS port
R1-102903 indication with different MU dimensions ZTE
R1-102958 On the downlink DM-RS support for MU-MIMO in LTE Rel-10 Nokia, Nokia Siemens
Networks
R1-102988 Downlink signalling support for MU-MIMO in LTE-A Potevio
R1-103056 On the use of DM RS ports / scrambling sequences for MU-MIMO NEC Group
R1-103104 DMRS for MU MIMO Huawei
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R1-103164 Results on DM RS port allocation for MU-MIMO Motorola

R1-103185 DM-RS Ports / Scrambling Sequence Design for DLSingle Cell MU- Motorola
MIMO

R1-103229 DMRS indication in DL enhanced Multiple antenna transmission CMCC

R1-103256 DMRS Configuration for DL MU-MIMO in LTE-Advanced NTT DOCOMO

R1-103344 Link level evaluation of DM RS ports for MUMIMO Huawei

Huawei, HTC, Motorola,
Philips, Pantech, Potevio,
Research In Motion, TD-
Tech, ZTE

Broadcom, CATT, CATR,
CEWIT, CHTTL, CMCC,
Ericsson, ST-Ericsson,
Fujitsu, HTC, HT mMobile,
ITRI, LG Electronics,
MediaTek, NewPostCom,
Nokia, Nokia Siemens
Networks, NTT DOCOMO,
Panasonic, Samsung,
Texas Instruments

R1-103406 Way forward for Rel-10 MU-MIMO (R1-103343)

R1-103334 WF on DL MU-MIMO

6.3.3.3 Other
R1-103257 Consideration on DCI Design for DL MIMO in Rel-10 NTT DOCOMO
Not treated.

6.3.4 Feedback design & Codebook

AT&T, CMCC, Deutsche
R1-103376 Antenna configurations for practical deployments Telekom, NTT DOCOMO, (R1-103279)
Orange, Vodafone

The document was presented by Eric Hardouin from Orange and deals with the eNodeB antenna configurations foreseen to
be deployed in the Rel-10 timeframe and beyond. The main conclusions are as follows:

e 2 and 4 Tx antennas are expected to remain the dominant number of antennas in LTE-Advanced deployments.
Enhancing the feedback for 4 Tx antennas should be given equal priority as designing the feedback for 8 Tx
antennas.

e  There will be different configurations deployed on the field, so the 4 Tx and 8 Tx codebook designs, while
optimised for some particular antenna configurations, should allow the system to achieve good performance over
a wide range of configurations. In particular, both correlated channels and uncorrelated channels should be
considered in the Rel-10 codebooks design.

Discussion (Question / Comment): Samsung commented that, in longer future, technics for reducing antenna spacing
may appear.
Decision: The document is noted.

Huawei, Samsung,
Ericsson, Ericsson ST,
R1-103338 Simulation assumptions Rel-10 feedback for 4Tx Marvell, Toshiba, Fuijitsu,
Intel, ALU, ALU Shanghai
Bell, HTC, ZTE

The document was presented by Yang Tang from Huawei and highlights simulation conditions with the following
objectives in mind:
e Evaluate the gain of enhanced double-codebook feedback over Rel.8 feedback for MU-MIMO

ONEPLUS EXHIBIT 1009
Page 260 of 349



3GPP TSG RAN WG1 Meeting #61bis R1-104138104183
Dresden, Germany, 28 June — 2 July, 2010

o  Evaluate the impact of double-codebook feedback when using PUCCH and PUSCH
Discussion (Question / Comment): Philips = assumptions on overhead for CRS should also be considered with the
purpose of comparison to Rel-8.
Other antenna labeling assumption is not precluded (TI).
Decision: The document is noted. Revision shall be prepared in R1-103340.

Huawei, Orange,
Samsung, Ericsson,
Ericsson ST, Marvell,
R1-103340 Simulation assumptions Rel-10 feedback for 4Tx Toshiba, Fujitsu, Intel, (R1-103338)
ALU, ALU Shanghai Bell,
HTC, ZTE, Philips,
Motorola

Discussion (Question / Comment): Mr Chairman rephrased “if CRS is used, CSI estimation error with CRS may be
considered” on slide 9. AT&T requested that configuration “X X being simulated and will try to generate some
simulation results on their own for the next meeting.

Decision: The document is noted and finally agreed as R1-103346.

R1-103333 Refinements of Feedback and Codebook Design Ericsson, ST-Ericsson (R1-102630)

The document was presented by George Jongren from Ericsson and proposes the following:
e A precoder for a subband is obtained as a matrix multiplication of two precoder matrices
e The inner precoder w® (i.e., closest to the channel) should typically be a tall matrix so that dimension reduction

is offered.
e Codebooks for inner and outer precoder designed so that overall precoder fully utilizes all PAs, i.e., for the
overall precoder it holds that [WW*] =K, m=1- N,

Introducing additional precoders not fulfilling full PA utilization FFS
Perform subsampling of the codebook(s) for maintaining the coverage of CSI on PUCCH which anyway can only
support coarse reports

e Possible to report w® and w®in the same subframe using subsampling of codebooks to maintain control
signaling coverage

e For 8 Tx rank 1 and 2, introduce support for grid of beam design as in [R1-100794] and [R1-100798]

o Inline with way forward on feedback refinement and supports 16 beams for ULA and 16 beams for
cross-pole

o w® block-diagonal with 4-element beamformer W taken from 16 DFT based precoders

o w® chosen from 2 Tx codebook as baseline

w 0 1] 1]]1 ({1 1|1 1
wo = . WOedl L L L) A
{0 VNV} {H [—J L} LJ} L —J L —J}}
o 4 bits for wideband w®and 2 and 1 bits per subband foryw® for rank 1 and 2, respectively

Discussion (Question / Comment): Samsung does not agree with that proposal .
Decision: The document is noted.

R1-103377 Views on the feedback framework for Rel. 10 Samsung (R1-103026)

The document was presented by Bruno Clerckx from Samsung and proposes the recommended precoder W for a subband
to be build as W=W2 W, where
e The recommended precoder W is a Nt x R unitary precoding matrix
e The outer matrix Wi €C; is a tall Nt x R unitary precoding matrix
o For4Tx, Ci is Rel. 8 4Tx codebook
o For 8Tx, Ci is designed following the same principles as Rel. 8 4Tx codebook, i.e. nested property,
8PSK alphabet, constant modulus. A reasonable number of vectors in the rank 1 should be DFT vectors.
= Eg
e Samsung codebook in [R1-102199]
e choose the codewords for each rank based on column subset of the following matrix
(with DFT: and DFT> 2 4x4 DFT matrices)
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V=U DFT, 0,, DFT, 0, }
=

o O4x4 DFTI 04)(4 DFTZ

e  The inner matrix W2 €Czis a square Nt x Nt diagonal matrix
o For 4Tx, W2 €C:; has the following structure
1

0
e’

0=

j2m0

j3n0

o For 8Tx, W2 €C: has the following structure

0 a®

Discussion (Question / Comment): Samsung commented that a joint proposal from companies having the same view is in
R1-103325. Ericsson commented that impacts on complexity and performance stand point has not been evaluated.
Decision: The document is noted.

\P—{ 27‘042@ 04.\4} with & a complex scalar.

4x4

R1-103378 Performancce evaluations of Rel. 10 feedback framework Samsung (R1-103027)

The document was presented by Bruno Clerckx from Samsung and deals with the performance evaluation of the proposed
feedback framework.
Decision: The document is noted.

Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell
The document was presented by Federico Boccardi from Alcatel-Lucent and proposes:
e  Wideband/long-term feedback should be updated only when the UE detects a variation of the wideband/long-term
characteristics of the channel.
The paper also identifies two main categories of approach to W1 and W2 in the proposals from different companies. In
Approach 1, W1 is a tall matrix, whereas in Approach 2 W, is a square matrix.
e Approach 1 and Approach 2 should be compared by simulations before taking any further decision, under
different propagation scenarios. Moreover, the codebooks for w® () and w{ (%) should be tailored to either

R1-102791 Further development of two-stage feedback framework for Rel-10

approach 1 or approach 2.
e  Spatial and time/frequency correlation should exploited at the same time.
Decision: The document is noted.

Alcatel-Lucent Shanghai
Bell, Alcatel-Lucent

R1-103280 Preliminary evaluation of two-stage feedback framework with “tall” W1

The document was presented by Hongwei Young from Alcatel-Lucent Shanghai Bell and provides simulation results that
show for 4Tx cross-polarized antenna, approach 2 based on square wideband/long-term feedback is more robust to spatial
correlated channels, and brings more gain than approach 1 based on tall wideband/long-term feedback.

Comparisons of both feedback approaches in 4 Tx co-polarized antenna and 8Tx cross-polarized antenna and/or with more
realistic channel impairment modelling needs further investigation.

Decision: The document is noted.

R1-102724 Consideration on Feedback Design for LTE-A LG Electronics

The document was presented by Moon-il Lee from LGE and proposes:
e Adopt matrix product form as a codebook structure.
e Adopt a block diagonal matrix for a matrix W1.
e  For reporting on PUCCH, time domain multi-granular feedback needs careful study to see whether the feedback
overhead can be further reduced without error propagation.
e  Enhanced feedback support for MU-MIMO in LTE-A seems to be necessary to fulfill LTE-A requirement.
Decision: The document is noted.

R1-102813 Enhanced MIMO feedbacks for LTE-A Intel Corporation (UK) Ltd

The document was presented by Kamran Etemad from Intel and concludes that differential codebook can be used to design
C2 in order to improve the subband spatial feedback accuracy. The designing of C2 doesn’t have to be limited by constant
modulus and finite alphabet.
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Discussion (Question / Comment): TI commented that constant modulus was not necessary.
Number of users per sector was a concern from other companies.
Decision: The document is noted.

| R1-103335 | Rel-10 codebook design issues for downlink transmission | Pantech | (R1-102838) |
The document was presented by ... from Pantech In RAN1 #60 meeting and investigates two concepts of dual matrices
precoder, targetting long-term/wideband channel properties. It is observed the following:
e In case of intra-domain precoder which performs intra-domain precoding and inter-domain interference
mitigation, the intra-domain precoder would target long-term/wideband channel properties.
e In case of inner precoder as a transition matrix, either inner or outer precoder matrix can be selected according to
the long-term/wideband channel properties. The decision which precoder matrix will target long-term/wideband
channel properties is FFS.
Decision: The document is noted.

Feedback design and signaling considerations for double codebook Nokia, Nokia Siemens
operation Networks
The document was presented by Timo Roman from Nokia and concludes with the following proposals:
e Adopt as baseline wideband long term W1 and narrowband short term W2 feedback based on dual codebook
reporting in the form of a single feedback report embedding both W1 and W2 over PUSCH.
o  Allow for narrowband short term W2 feedback based on a single codebook as special case by setting the
precoder for W1 to the identity matrix.
e  Reuse similar periodic and aperiodic closed loop CSI compression schemes as in LTE (Aperiodic modes 1-2, 2-2,
and 3-1; Periodic modes 1-1, and 2-1)
o Assume same subband sizes and other BW dependent parameters as in Rel-8.
e Reuse similar CSI signalling principles as in LTE Rel-8 by mapping the W1 and W2 on the resources used for RI
and PMI, respectively.
Decision: The document is noted.

R1-102959

R1-102904 Two-Level Codebook design for MU-MIMO enhancement ZTE

The document was presented by Ruyue Li from ZTE and deals with a method of enhancing feedback accuracy for MU-
MIMO by using 2-level codebook, having the following advantages:
e Low implementation complexity (including low codeword searching complexity and good backward
compatibility)
Same technique can be applied to both for 4Tx and 8Tx.
Good performance both in correlated and uncorrelated channel
Small feedback overhead — potentially less overhead than Rel-8
e  Support dynamic switching between Rank2 SU and Rank1 MU very easily
Decision: The document is noted.

R1-103107 Feedback of Long Term Channel Information for Adaptive Codebook Huawei

The document was presented by Yang Tang from Huawei and deals with a double codebook approach, where one
codebook is used to quantize/feedback the long term channel info and the other codebook is used to quantize/feedback the
short term channel info.

A 6-bit codebook design for the channel statistics is presented, while the 4-bit Rel. 8 codebook is reused as the baseline
codebook. System level simulation results demonstrate that significant performance gain can be achieved via adaptive
codebook, with a reasonably low feedback overhead.

Different signaling approaches in conveying the long term channel information are further discussed. The one-shot
feedback approach could be used for its simplicity, or a two shot approach for possibly greater reliability. Further study
would also be helpful in striking a desirable balance between feedback reliability and efficiency.

Decision: The document is noted.

For the sake of saving meeting time, Mr Chairman apologized to companies who haven’t had a chance to present their
paper and decided to look at some WF
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R1-103332

WF on UE Feedback

Ericsson, NTT DoCoMo,
Samsung, CATT, Texas
Instruments, Panasonic,
Nokia, Nokia Siemens
Networks, Philips, LG
Electronics, Motorola, ST-
Ericsson, AT&T, Sharp,
Mitsubishi Electric,
Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell,
NEC, Huawei, ZTE, Fujitsu

The document was presented by George Jongren from Ericsson. WF also supported by CMCC.

Discussion (Question / Comment): Marvell requested to reflect that W1 is not necessarly fed back. Mr Chairman

responded that it was already clear and agreed in previous meeting.

Samsung requested that the agreement shall also cover the second WF in R1-103324 as it brings further clarification to the
matrix multiplication.

Decision: The document is noted and is agreed assuming the following notes:

e Study further precoders that do not obey the properties described in the 3 bullet.

e Note that statements regarding achieving maximum array gain do not preclude further study of other alphabets

e.g. 8PSK

e  FFS whether matrix multiplication in first bullet means W1xW2 and/or W2xW1.

R1-103324

Way Forward on Rel. 10 UE Feedback

Samsung, ETRI, Pantech,
Intel, Toshiba, NEC, ZTE

Decision: The document is noted.

R1-103325

Joint Proposal on Rel. 10 UE Feedback

Samsung, ZTE, Intel, NEC

Decision: The document is noted.

Friday 14™

R1-103419

Way-forward on CSI Feedback Design for Rel-10 DL MIMO

Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell,
CATT, Ericsson, Huawei,
LG Electronics, Marvell,
Mitsubishi Electric,
Motorola, Nokia, Nokia-
Siemens-Networks, NTT
DOCOMO, Panasonic,
Qualcomm, Samsung,
Sharp, ST-Ericsson, Texas
Instruments, ZTE

The document was presented by George Jongren from Ericsson.
Decision: The document is noted and the way forward is agreed.

Not treated.

R1-102658 Performance evaluation of 8Tx precoding codebooks CATT

R1-102792 Further evaluation of differential feedback in the context of the Rel-10 Alcatel-Lucent Shanghai
two-stage implicit feedback framework Bell, Alcatel-Lucent
Further analysis of companion feedback performance and feedback Alcatel-Lucent, Alcatel-

R1-102793 . ) . )
signalling overhead reduction Lucent Shanghai Bell

R1-102823 8Tx codebook design Texas Instruments

R1-102824 Multiple PMI feedback for dynamic SU/MU switching Texas Instruments

R1-102837 CQl feedback for Downlink MU-MIMO Pantech

R1-102875 Further considerations on 8Tx codebook design Panasonic

R1-102983 Deriving explicit channel information from PMI Philips
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Multi-component feedback in support of dynamic switching between

R1-103024 SU-MIMO and MU-MIMO in LTE-A Samsung
R1-103025 Best companion CQl for MU-MIMO enhancements Samsung
R1-103029 Study on periodic feedback of PMI/CQI responding to CSI-RS Samsung
R1-103057 MU-MIMO: CQI Computation and PMI Selection NEC Group

Feedback Reduction in DL MU-MIMO using Pre-Assigned Companion | Research In Motion UK
R1-103068 L

Subsets Limited
R1-103069 Companion Subset Based PMI/CQI Feedback for LTE-A MU-MIMO Eifif:é"h In Motion UK
R1-103106 Double codebook based Differential feedback Huawei
R1-103162 Details of feedback design for 8Tx and 4Tx for LTE-A Motorola
R1-103211 Successive Codebook Refinement: Further details and evaluation Marvell
R1-103212 Covariance Compression for Codebook Adaptation Marvell
R1-103213 Codebook Refinement under Constant-Modulus constraint Marvell
R1-103221 Discussion on Feedback Design for LTE-A Fujitsu
R1-103222 Considerations on codebook and feedback design Fujitsu
R1-103237 Considerations on the Rel-10 feedback framework CHTTL
R1-103258 Further views on CSI Feedback for LTE-Advanced NTT DOCOMO

Views on CS| Reporting Scheme based on Double Codebook
R1-103259 Structure for LTE-Advanced NTT DOCOMO
R1-103272 Performance evaluation of Long-term matrix feedback schemes InterDigith .

Communications, LLC
R1-103281 Feedback design concept for Rel-10 extension Toshiba
R1-103282 Performance evaluation of Rel-10 feedback extensions Toshiba
R1-103283 Further details on Rel-10 feedback Toshiba
R1-103323 Discussion on Two-component Feedback Framework for 8Tx ZTE (R1-102905)
R1-103328 Two-component Feedback Design and Codebooks Motorola (R1-103176)
R1-103330 CSI Feedback Design for Rel-10 DL MIMO Texas Instruments
R1-103363 DL codebook for 8TX Huawei (R1-103105)
R1-103379 Control signaling to support feedback enhancements in Rel. 10 Samsung (R1-103028)
R1-103392 Performance Evaluation of LTE-A DL MIMO with 8Tx codebook ZTE (R1-102906)
6.3.5 Other
Not treated.

R1-102725 Remaining Issues on Downlink TxD in LTE-A Subframe LG Electronics
R1-102825 DL MIMO transmission modes in LTE-A Texas Instruments
R1-103030 Discussion on CSI-RS based CQIl Reporting for Rel-10 Samsung
R1-103031 TX diversity on MBSFN subframe Samsung
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R1-103032 DL transmission modes for Rel-10 Samsung
R1-103285 Inteﬁerencg C_Iancelling Block Modulation for Improved Cell-Edge CEWIT
Spectral Efficiency
6.4 UL Multiple Antenna Transmission

Ad Hoc chairman

R1-103404 UL RS and UL MIMO Chairman's notes
(Samsung)

The document was presented by Charlie Zhang of Samsung and provides the outcomes of the ad-hoc session.
Decision: The document is endorsed and reported as follows in sections 6.4.1 to 6.5.2.

6.4.1 Transmission modes and Signalling requirements

R1-102659 Discussion on signaling of UL MIMO CATT
R1-102726 UL Transmission Mode and Control Signaling in LTE-A LG Electronics
R1-102760 UL trasmission modes and grants for MIMO transmissions Qualcomm Incorporated

Alcatel-Lucent Shanghai

R1-102794 UL transmission modes for PUSCH Bell, Alcatel-Lucent

R1-102826 Transmission Modes and Signaling for UL MIMO Texas Instruments

Decision: The above set of documents is noted.

Transmission mode configuration and the mapping of PA/Antenna to
cc

Decision: The document is noted.

R1-103109 Huawei

Agreement
= At least two new Rel-10 UE-specific RRC-configured transmission modes for PUSCH of UE with multiple APs:

o Single-antenna port mode

o Multi-antenna port mode supporting up to 2 TB (the number of antenna ports depends on the UE
capability).

o FFS whether or not a third RRC-configured multi-antenna transmission mode is needed

=  For PUSCH, a dynamic switching between the configured transmission scheme and a single-port fallback scheme
with the same DCI format for all RRC configured modes.

R1-103035 UL SU-MIMO precoding in PHICH-triggered retransmissions Samsung

Decision: The document is noted.

Agreement
e  Specification-based solution is needed. Continue discussion until next meeting on the exact method.

Not treated.

R1-102911 UL transmission Modes and Signalling Requirement for LTE-A ZTE

Nokia Siemens Networks,

R1-102960 PUSCH SU-MIMO transmission modes (R1-101903)

Nokia
R1-103034 PMI signaling in DCI format for UL MIMO Samsung
R1-103322 Further Discussions on UL MIMO signaling requirements Samsung (R1-103033)
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R1-103108 Uplink transmission modes Huawei
R1-103178 On UL Multi-Antenna Transmission Modes and Signaling Support Motorola
6.4.2 PUCCH TxD transmission scheme
Not treated.
R1-102727 Further Evaluations on Transmit Diversity for PUCCH format 2/2a/2b LG Electronics (R1-102385)
R1-102761 Transmit diversity for PUCCH format 2 Qualcomm Incorporated
R1-102913 Multi-antenna transmission scheme for PUCCH format 2 ZTE
R1-102961 On transmission diversity for PUCCH Format 2/2a/2b “g:::: Siemens Networks, | 4 101904)
R1-102986 Evaluations on Transmit Diversity for PUCCH format 2 Potevio
R1-103036 Transmit Diversity for PUCCH Formats 2/2a/2b Samsung
Multiplexing Capacity for LTE-A PUCCH Format 2/2a/2b with Transmit | Research In Motion UK
R1-103070 ) ) o
Diversity Limited
R1-103110 Transmit diversity for PUCCH format 2/2a/2b Huawei
R1-103207 PUCCH TxD for Formats 2/2a/2b for LTE-Advanced Sharp (R1-102395)
6.4.3 UCI multiplexing on PUSCH in case of SU-MIMO
Not treated.
R1-102631 Design Principles for UCI on PUSCH Ericsson, ST-Ericsson
R1-102660 Discussion on UCI transmission in PUSCH CATT
R1-102728 Consideration on UCI_anld PUSCH Data Multiplexing Scheme in Multi- LG Electronics
layer PUSCH Transmission
R1-102762 UCI multiplexing for SU-MIMO transmission Qualcomm Incorporated
R1-102795 UCI multiplexing on PUSCH in case of SU-MIMO Alcatel-Lucent Shanghai
Bell, Alcatel-Lucent
R1-102827 Data and Control Multiplexing for UL Multi-Antenna Transmission Texas Instruments
R1-102876 UCI multiplexing on PUSCH with MIMO transmission Panasonic
R1-102910 UCI Multiplexing on PUSCH with MIMO Transmission ZTE
R1-102962 Performance evaluation of UCI multiplexing schemes on PUSCH Nokia Siemens Networks,
in case of SU-MIMO Nokia
Further Disucssions on Data and Control Multiplexing in UL MIMO
R1-103037 Transmissions Samsung
R1-103111 Comparison of of Mu!tip]exing Schemes of control and data in multi- Huawei
layer PUSCH transmission
R1-103180 UCI Multiplexing on PUSCH in UL-MIMO Transmissions Motorola
R1-103208 Performance issues for UCI transmission on PUSCH with SU-MIMO Sharp
R1-103329 UCI Multiplexing on PUSCH for Rel-10 UL SU-MIMO Texas Instruments

Decision: The document is noted.
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Take the following as agreement for both single CC and multi CC:
e HARQ-ACK and RI:

O
O

Replicated across all layers of both CWs

R1-104438104183

TDM multiplexed with data such that UCI symbols are time-aligned across all layers
=  FFS: How to determine the number of UCI symbols on each CW and each layer
e  CQI/PMI: transmitted only on 1 codeword

o Reuse Rel-8 multiplexing and channel interleaving mechanisms
=  Extension: The input to data-control multiplexing {
Qos@> o>y 1 S frs fas frseees fisn } is grouped into column vectors 888,088, of
length Q m*L
e L (1 or2)isthe number of layers the CW is mapped onto
e Enable time (RE) alignment across 2 layers for L=2
o UCI symbol-level layer mapping: same as (treated as a part of) data
o FFS: Mechanism for CW selection
6.4.4  Other
PHICH
R1-102729 PHICH Resource Assignment for UL SU-MIMO in LTE-A LG Electronics
. . ) Alcatel-Lucent Shanghai
R1-102796 Cyclic shift mapping of PHICH resources for UL MIMO Bell, Alcatel-Lucent
R1-102829 Further details on PHICH for UL SU-MIMO Texas Instruments
R1-103192 PHICH mapping for UL SU-MIMO “g::: Siemens Networks,
R1-103197 PHICH Resource Allocation Method for UL SU-MIMO ETRI
R1-103244 PHICH for SU-MIMO NTT DOCOMO

Decision: The above set of documents is noted.

Agreement

Continue discussion until RAN1#61bis, to decide on one of the three following solution.

For a single CC UL MIMO transmission, the PHICH resources for CW1 and CW2 are identified by
o The CSI value associated with the PUSCH transmission
o Different PRB indices for the PUSCH, assuming more than one PRBs for the transmission
o (L,Q) branches of a QPSK symbol within one PHICH group

CW to layer mapping

Not treated.
R1-102763 Rank 2 precoder performance for 4Tx Qualcomm Incorporated
R1-102828 Specifying Basic Building Blocks of UL Multi-Antenna Transmission Texas Instruments
R1-102912 Corjsideration on ACK transmission for multi-antenna PUCCH Format 7TE
2bin LTE-A
R1-102963 | Performance evaluation on UL SU-MIMO channel interleaver o Siemens Networks, | 21_101906)
R1-103112 Design of codeword to layer mapping for UL MIMO Huawei
R1-103223 Codeword to Layer Mapping for Multiple Layers MIMO Systems Fujitsu
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6.5 Uplink RS issues relevant to LTE-A Work Items

6.5.1.1 OocCC
R Email discussion summary of sequence/group hopping for OCC )
R1-103113 support in UL DMRS enhancement Huawei

The document was presented by Ms Yuan Xia from Huawei.
Decision: The document is noted.

Agreement
o Rel-8/9 cell-specific enabling or disabling of SGH is available in Rel-10

o In order to improve the inter-cell interference randomization for MU-MIMO with different bandwidth pairing, 14
companies are OK to consider defining a new mechanism for the Rel-10 and beyond UE if there is no big
standardization effort.

o A new mechanism should show benefit in performance

o Continue discussion in the next meeting, including application scenarios

Not treated.
R1-102632 Uplink DM-RS Resource Configuration for LTE-Advanced Ericsson, ST-Ericsson
R1-102730 Further Considerations on UL DM-RS for LTE-Advanced LG Electronics
R1-102764 Conveying OCC for PUSCH transmissions Qualcomm Incorporated
R1-102839 CS and OCC for Uplink DM-RS Design in LTE-A Pantech
R1-102877 OCC and CS for UL DMRS in SU/MU-MIMO Panasonic ﬁ’gggég from R1-
R1-102964 OCC configuration and sequence group hopping mgt:: Siemens Networks,
R1-103038 UL DMRS Aspects in Rel-10 Samsung
R1-103114 'l;/(l;antggjrsaiic:)zupport OCC in sequence hopping/ group hopping Huawei
R1-103186 OCC with Sequence Hopping for Uplink DM-RS Motorola
R1-103209 Design of OCC for DMRS Sharp
R1-103240 OCC configuration for uplink DM-RS Mitsubishi Electric
R1-103307 UL DMRS design with OCC CATT (R1-102682)
6.5.1.2 Other
Not treated.
R1-102878 CM reduction for UL RS on multiple component carriers Panasonic
R1-102965 Cyclic shift configuration with SU-MIMO mg';:: Siemens Networks, | 21 101910)
R1-103058 CM reduction of UL RS for carrier aggregation in LTE-A gg%g&ooup NTT
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6.5.2.1 Details of dynamic aperiodic SRS
. . . - . Update from R1-

R1-102879 Discussion on dynamic aperiodic SRS for LTE-Advanced Panasonic 102040

R1-102661 Aperiodic SRS transmission in LTE-A CATT

R1-102731 Dynamic Aperiodic Sounding for LTE-Advanced LG Electronics

R1-102765 Further details on aperiodic dynamic SRS Qualcomm Incorporated

. . . - Alcatel-Lucent, Alcatel-

R1-102797 Triggering of dynamic aperiodic SRS Lucent Shanghai Bell

R1-102830 Signaling considerations for dynamic aperiodic SRS Texas Instruments

R1-102841 Further Consideration on Aperodic SRS signaling Pantech

R1-102846 Views on UL-Grant Based Aperiodic SRS MediaTek

R1-102966 | Dynamic aperiodic SRS Mokia Siemens Networks,
Nokia

R1-102978 View on Detail Design of Dynamic Aperiodic SRS KDDI

R1-103039 I;{gsources for Dynamic SRS Activation and SRS Multiplexing in Rel- Samsung

R1-103071 Aperiodic SRS with Configurable Duration Erensif:(;"h In Motion UK

R1-103115 Sounding procedure and design for aperiodic sounding Huawei

R1-103156 Aperiodic SRS Design for LTE-A Motorola, CMCC

R1-103210 Further discussion on Dynamic Aperiodic SRS Sharp

R1-103215 Aperiodic sounding reference signals for release 10 Ericsson, ST-Ericsson

R1-103224 On resource allocation of dynamic aperiodic SRS Fujitsu

R1-103260 Views on Aperiosic Sounding Scheme NTT DOCOMO
Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell,
Huawei, LG Electronics,

R1-103337 Proposal on aperiodic SRS duration Motorola, Nokia, Nokia
Siemens Networks, Sharp,
Research In Motion, Texas
Instruments

R1-103336 Proposal for UL sounding resource extension Huawei, CMCC, Fujitsu,

HTC, Potevio, RIM, Tl

Decision: The above set of documents is noted.

Agreement

e One-shot SRS transmission is supported.
e In case of DCI format 0 is used for SRS triggering, size of DCI format 0 remains the same as defined in Rel-8 at

least in common search Sﬁace
[ ]

O O O O O

Support of other SRS durations is FFS
Resources used for aperiodic SRS
Support of aperiodic triggering by DL grant?

In case of UL triggering, allow triggering without PUSCH grant?

Support of group triggering
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Not treated.
R1-102840 Further Consideration on Aperiodic SRS solutions Pantech
R1-103187 LTE-A Dynamic Aperiodic SRS - Duration, Timing, and Carrier Motorola
Aggregation
6.5.2.2 Other enhancements
Not treated.
R1-102662 Considerations on increasing SRS multiplexing CATT, Potevio
Alcatel-Lucent, Alcatel-
R1-102798 Summary of SRS enhancements Lucent Shanghai Bell
R1-102967 Channel sounding enhancements for LTE Advanced uplink mgt:: Siemens Networks,
R1-103116 Sounding extension using DMRS Huawei
R1-103188 Other SRS Enhancements for LTE-A Motorola
R1-103193 Increasing sounding resources for Rel-10 Texas Instruments
R1-103241 SRS Assignment for UL MIMO Mitsubishi Electric
R1-103261 Periodic SRS for Multi-antenna Transmission NTT DOCOMO
6.6 Relaying
6.6.1 Backhaul design for Type1 relays
6.6.1.1 Remaining issues on timing relation between eNB and RN
Uplink
Ericsson, ST-Ericsson,
Huawei, LG Electronics,
R1-103326 WEF on relay UL timing HTC, Alcatel-Lucent,
Alcatel-Lucent Shanghai
Bell, CATT

The document was presented by Christian Hoymann from Ericsson. WF also supported by ETRI and ITRI.
Discussion (Question / Comment): Vodafone believes that it is prematured to support “case 2b” for TDD case.
Decision: The document is noted and is modified and agreed in R1-103393.

| R1-103395 | [draft] LS on UL timing between eNB and relay | Ericsson |

Decision: The document is noted and final LS in agreed in R1-103399.

Following documents didn’t require further presentation. CATT commented that R1-102663 was relevant to downlink as
well.

R1-102663 Remaining Issues on eNB/RN Frame Timing in LTE-A CATT

R1-102766 Access-backhaul timing relationship for UL Qualcomm Incorporated
Downlink

R1-102633 Discussion on Un Starting Times Ericsson, ST-Ericsson

The document was presented by Christian Hoymann from Ericsson and concludes that the start timing of Un channels,
where s1 and s2 are (semi-)statically configured in the range sl =s2 < DL symbol #3 shall be the prefered choice.
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Discussion (Question / Comment): CATT commented that alt 2 may not be the best for PDCCH interleaving reason
(how is it done?).
Decision: The document is noted.

R1-102664 Transmission timing of R-PDCCH and R-PDSCH CATT

The document was presented by Zukang Shen from CATT and proposes:
e Proposal 1: Alt 1-1 is supported for R-PDCCH/R-PDSCH starting time
o The starting OFDM symbol for R-PDCCH is fixed and late enough to guarantee its reception at RN.
o RN’s PDCCH duration in DL backhaul subframes is semi-static configured.
o eNB can dynamically vary its PDCCH duration in DL backhaul subframes and shall convey its CFI to
RNs via R-PDCCH.
o R-PDSCH transmission can precede R-PDCCH in a DL backhaul subframe.
e Proposal 2: R-PDSCH ending time is tied to the employed eNB/RN DL timing Case.
Discussion (Question / Comment): Huawei, RIM believe that dynamic change for every subframe is not relevant.
Decision: The document is noted.

R1-102699 Starting symbol of R-PDCCH and R-PDSCH LG Electronics

The document was presented by Hanbyul Seo from LGE and proposes Alt 1-2 where the R-PDCCH starting symbol is
fixed to symbol #3 while (R-)PDSCH starting symbol is semi-statically configured in PRB(s) not containing R-PDCCH.
Decision: The document is noted.

R1-102767 Starting OFDM symbol for R-PDCCH Qualcomm Incorporated

The document was presented by Wanshi Chen from Qualcomm and proposes the adoption of Alt 1-1 for relay backhaul
operation.
Decision: The document is noted.

Update of R1-
102041

The document was presented by Ms Ayako Iwata from Panasonic and shows preference to Alt 2 with a joint semi-static
configuration for the starting symbol of R-PDCCH and R-PDSCH. OFDM symbol #3.
Decision: The document is noted.

R1-102880 DL backhaul starting timing of R-PDCCH and R-PDSCH Panasonic

R1-102914 Starting symbols for R-PDCCH and R-PDSCH ZTE

The document was presented by Yifei Yuan from ZTE and concludes:
e R-PDCCH start symbol fixed to #3.
e (R-)PDSCH starting symbol can be configured to #2 or #3 in PRB(s) not containing R-PDCCH. RN is informed
of the configuration via R-PDCCH.
Decision: The document is noted.

Nokia Siemens Networks,
Nokia
The document was presented by Jari Lindholm from NSN and makes the following proposals.
e DL backhaul control starting points for all RNs shall be statically configured as symbol #3.
e  For frequency-localized resource mapping there is no need for joint interleaving of R-PDCCHs in case CRS or
DM RS are scheduled.
e For distributed resource mapping joint interleaving as in Rel-8 shall be reused for R-PDCCHs in case only CRS
are scheduled.
e Backhaul data transmissions can be mapped to the 2nd slot in the PRBs which contain
o CRS-based R-PDCCH for DL grant with frequency-localized mapping or frequency-distributed
mapping, or
o DM RS-based R-PDCCH for DL grant with frequency localized mapping.
e R-PDCCH search space in 2nd slot is configured by higher-layer signaling.
Decision: The document is noted.

R1-102969 On DL Backhaul Control Channel Design Aspects

R1-103118 Starting time of R-PDCCH&R-PDSCH Huawei
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The document was presented by Philippe Sartori from Huawei and proposes that Alt 1-2 is adopted, and applies to the

cases when only DL assignments or UL grants are present.
Decision: The document is noted.

Alt 1-1: CATT, Qualcomm, ZTE
Alt 1-2: Huawei, LGE, Nokia, NSN, Motorola, NEC
Alt 2: Ericsson, ST-Ericsson, Panasonic, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, RIM, Samsung

Alt 1-2 is agreed.

Companies confirmed that there was no need to look at the following papers.

R1-102799 | UL timing for TDD relay B or S angna
R1-102917 Timing between RN and eNB in TDD ZTE
R1-102918 Simulation study on downlink RN to RN interference ZTE
R1-102992 UL timing synchronization for TDD relay Potevio
R1-103117 Clarification of Optional for DL RN Timing support Huawei
R1-103231 UL Backhaul Timing for TDD Relay CMCC
6.6.1.2 Backhaul control channel design
RPHICH

The Working Assumption that there is no R-PHICH is confirmed.

Not treated.
Alcatel-Lucent, Alcatel-
R1-102801 Need for R-PHICH Lucent Shanghai Bell
R1-103262 On the Need of R-PHICH for Backhaul Link NTT DOCOMO
R-PDCCH/R-PDSCH multiplexing
R1-103341 Summary of R-PDCCH mapping and related ZTE

The document was presented by Yifei Yuan from ZTE and shows the outcomes of off line discussion.
Discussion (Question / Comment): W.r.t “Interleaving/search space with frequency distributed mapping”, no interleaving
is supported by Panasonic, LGE, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Huawei as well.

Decision: The document is noted.

R-PDSCH transmission in second slot (including DL grant only)

R1-103339 WF on Multiplexing Un DL data and DL grant

LGE, ZTE, Huawei, ETRI,
Motorola, CATT, Research
In Motion, Samsung, Texas
Instruments, HTC, CMCC,
LG-Nortel, Pantech

The document was presented by Hanbyul Seo from LGE.

Decision: The document is noted and is modified and agreed in R1=103400.

R1-102665 Multiplexing of R-PDCCH and R-PDSCH

CATT

The document was presented by Zukang Shen from CMCC and proposes:

e The 2nd slot of R-PDCCH RB pairs can be used for R-PDSCH transmission.
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e IfRel-8 CRS is configured for R-PDCCH demodulation, UL grants can be transmitted either in the first or second
slot. R-PDCCHs from multiple RNs are interleaved across the set of assigned R-PDCCH RB pairs. Interleaving is
separately performed in the 1st and 2nd slot. Rel-8 PDCCH CCE/REG design can be reused.

e IfRel-10 DM RS is configured for R-PDCCH demodulation, UL grants are transmitted in the second slot.
Interleaving of multiple RNs” R-PDCCHs on the same R-PDCCH RB is not supported. R-PDCCH blind decoding
is on a per RB or a per RB set basis. The R-PDCCH RB aggregation levels and blind decoding attempts can be
predefined. R-PDCCH-to-RE mapping shall follow the frequency first principle.

e No additional standardization for the UL grant alone case.

Decision: The document is noted.

UL grant only case-(with-DMRS-ornon-interteavineof €RS)
The following is agreed:
e UL grants are only transmitted in the second slot (never in the first slot)
o No data transmission in the first slot
o FFS in case of SPS (await any news from RAN2)

Interleaving/search space with frequency localized mapping

ZTE, Huawei, NEC, Nokia,
NSN, CATT, Qualcomm
Inc., CMCC, LG-Nortel,
RIM, HTC, ETRI

R1-103342 WF on R-PDCCH interleaving with CRS

The document was presented by Yifei Yuan from ZTE
Decision: The document is noted.

In CRS case, if intra-PRB interleaving among different R-PDCCHs in a PRB were to be supported, would it be the Rel-8
PDCCH-type interleaving?
o Yes: Qualcomm, ZTE, Motorola, LGE, LG-Nortel, NEC, RIM, CATT, Vodafone, Huawei, Samsnug, Nokia,
NSN, Panasonic, CMCC, Ericsson, ST-Ericsson
o No:-

In CRS case, is Rel-8 PDCCH-type intra-PRB interleaving among different R-PDCCHs in a PRB supported?
o Yes: CATT, Samsung, NEC, ZTE, Huawei, Qualcomm, LG-Nortel, Nokia, NSN, Vodafone
o No: Panasonic, Ericsson, ST-Ericsson, LGE, RIM, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Motorola

Topic is left from now and off line discussion shall continue on whether packing/interleaving is supported.

Boundary adjustment for DL/UL grants
e [tis agreed that boundary between UL and DL grants is at the slot boundary.

Friday 14

ZTE, Qualcomm,
Panasonic, LGE,
R1-103426 WF on R-PDCCH Interleaving with CRS Samsung, Alcatel-Lucent, (R1-103342)

Alcatel Shanghai Bell,
Decision: The document is noted and is _

Vodafone, HTC

Reference signals

CMCC, ZTE, Huawei, LGE,
CATR, CATT, Ericsson,
ST-Ericsson, RIM,
Panasonic, Vodafone

R1-103394 Way Forward on Un DM-RS Pattern for DL timing case 3

The document was presented by ... from CMCC

Discussion (Question / Comment): More a summary/status of current views than a way forward.

Decision: The document is noted and is agreed. Note that this does not imply any particular agreed value for the maximum
rank of the Un.

R1-102770 DM-RS for R-PDCCH Qualcomm Incorporated
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The document was presented by Wanshi Chen from Qualcomm and proposes that the UE-RS pattern for normal subframes
be adopted as the DM-RS pattern for R-PDCCH for DL Case 1 timing, and a variant of the UE-RS pattern for DL Case 3

timing. The same DM-RS design could also be adopted for R-PDSCH.

Decision: The document is noted.

R1-102968 Discussions on Backhaul Reference Signal Design

Nokia, Nokia Siemens
Networks

The document was presented by Jari Lindholm from NSN and proposes for rank of backhaul transmissions:

e Rank 1 for R-PDCCH is the baseline

e Necessity of Rank 2 for R-PDCCH needs careful studies

Discussion (Question / Comment): .
Decision: The document is noted.

Working assumption: Only Rank 1 is supported for R-PDCCH for a given RN

Not treated.

R1-102634 Considerations on R-PDCCH design

Ericsson, ST-Ericsson

R1-102666 Considerations on Relay Backhaul Control Channels in LTE-A CATT
R1-102667 Design of Relay Reference Signal on Backhaul in LTE-A CATT
R1-102700 Backhaul Control Channel Design in Downlink LG Electronics
R1-102701 Consideration on Relay PUCCH design LG Electronics

R1-102768 Details on R-PDCCH

Qualcomm Incorporated

R1-102769 On data transmission in RB used for R-PDCCH

Qualcomm Incorporated

R1-102800 R-PDCCH Multiplexing

Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell

R1-102881 R-PDCCH placement Panasonic ?gggg of R1-
R1-102882 DCI formats for R-PDCCH Panasonic
R1-102915 The mapping schemes of R-PDCCH ZTE
R1-103040 R-PDCCH search space design Samsung
R1-103041 R-PDCCH multiplexing Samsung
R1-103042 R-PDCCH CCE mapping Samsung
R1-103061 Further details of the R-PDCCH and R-PDSCH/PDSCH multiplexing NEC Group
R1-103062 tSr;JEEr?]?SiZ%I]requency diversity and frequency selective R-PDCCH NEC Group
R1-103063 SRe-Egﬁii?gg%%eﬁ?gzgr;?;ggguency diversity and frequency NEC Group
R1-103119 gggsarison between PDCCH and R-PDCCH for Type1 Half Duplex Huawei
R1-103120 R-PDCCH Multiplexing for DL Grant Only and UL Grant Only Huawei
R1-103144 Consideration regarding the numer REGs in R-PDCCH LG-Nortel
R1-103145 R-PDCCH Multiplexing for LTE-A relay node LG-Nortel
R1-103173 Backhaul control channel design Motorola
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R1-103232 Clarification on R-PDCCH CMCC

6.6.1.3 HARQ

Summary of email discussion on Way Forward on Un HARQ Timeline

(FDD) Ericsson

R1-102635

The document was presented by Lars Lindbom from Ericsson and proposes:
e The position and the number of available Un UL subframes are derived from the configuration of Un DL
subframes
o A Un UL subframe is allocated 4 TTIs after a Un DL subframe
e  Support the following implicit timing for Un HARQ:
o UL data transmission happens in subframe #(k+4) if UL grant is transmitted in subframe #k
o UL ACK/NACK feedback for DL data transmission in subframe #k is transmitted in subframe #(k+4)
e UL HARQ re-transmissions are synchronous wrt the HARQ process ID
o UL re-transmissions are transmitted in the subframe corresponding to the same UL HARQ process Id as
the initial transmission
= UL HARQ process IDs depend on the UL subframe allocation
o UL HARQ process ID is not indicated by (R-)PDCCH
e Whether standalone Un DL subframes not followed by a Un UL subframe can be allocated is FFS
Discussion (Question / Comment): Mr Chairman asked whether that proposal was identical to the way forward in R1-
103337 > yes.
Alcatel-Lucent commented that the Un subframe configuration is out of the scope of RAN1. No need to set the limit in the
Un UL subframe allocation in RAN1.
Decision: The document is noted. The WF in R1-103327 is revised in

Ericsson, ST- Ericsson,
Nokia, Nokia Siemens
R1-103327 WF on Un HARQ timeline (FDD) Networks, Huawei, RIM,
Panasonic, NEC, ITRI,
InterDigital, ZTE, CATT

Mr Chairman concluded the session trying to figure out where RAN1 stands with regards to the progress of this WI. He
thanked Hidetoshi Suzuki (Panasonic) and Christian Hoymann (Ericsson - as rapporteur of the WI) for their hard work.
Most of key aspects have been covered and the results should not affect the work for other WGs to make further progress.
Some details need to be tided up in RANI.

Not treated.
R1-102636 Un HARQ timing for FDD Ericsson, ST-Ericsson
R1-102637 Un HARQ timing for TDD Ericsson, ST-Ericsson
R1-102668 Backhaul subframe allocation and HARQ operation CATT
R1-102702 Backhaul Subframe Allocation for FDD LG Electronics
R1-102703 Backhaul Subframe Allocation for TDD LG Electronics
R1-102771 Views on HARQ timeline for relays Qualcomm Incorporated
. Alcatel-Lucent, Alcatel-
R1-102802 HARQ timing for type 1 relay Lucent Shanghai Bell
R1-102883 | UL/DL HARQ timing for backhaul Panasonic Update from R1-
102044
R1-102884 Comparison of UL/DL HARQ for backhaul Panasonic
R1-102916 Backhaul UL Subframe Allocation in TDD LTE-A Relay ZTE
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Nokia, Nokia Siemens

R1-102970 Issues on HARQ over Un Interface for FDD In-band Relay Networks
. . ) Nokia, Nokia Siemens
R1-102971 Discussion on Symmetry and Asymmetry SF Allocation for Backhaul
Networks
R1-103043 Backhaul subframe allocation and HARQ timing for TDD Samsung
R1-103044 HARQ operation in Un link Samsung
R1-103121 Un HARQ Timing for FDD Huawei
R1-103122 Un subframe allocation for FDD Huawei
R1-103174 Relay HARQ Motorola
R1-103226 Backhaul HARQ Timing for LTE-A TDD Fujitsu
6.6.2 Other
Not treated.
R1-102638 On the standardisation impact of re-using the PDCCH on Un Ericsson, ST-Ericsson
R1-102639 On the feasibility of single-transceiver relay design Ericsson, ST-Ericsson
R1-102669 System Evaluation of Relay Performance CATT
R1-102772 Enabling range expansion for Type | relays Qualcomm Incorporated
R1-102773 DL performance for Type | relays with and without range expansion Qualcomm Incorporated
. Nokia, Nokia Siemens
R1-102972 Type-1 Relay Performance for Uplink Networks (R1-101919)
R1-103045 Inter-cell CSI-RS design considering Type 1 Relay Samsung
R1-103072 Serving Cell Selection in a Heterogeneous network with Type 1 Relay E?nsi?:(;ch In Motion UK
R1-103123 Frequency diversity techniques and rate-matching for R-PDCCH Huawei
R1-103233 36.814 CR0001 (Rel-9, F) Clarification for inband Relay definition CMCC
R1-103234 36912 CRO0008 (Rel-9, F) Mirror clarification for inband Relay CMCC
definition
R1-103263 Combination of Carrier Aggregation and Relay in Rel-10 NTT DOCOMO
R1-103278 Asymmetric carrier configuration for Relay operation ITRI

6.7

Network Based Positioning Support for LTE

R1-103300

Chairman notes and remaining issues for UTDOA Telephone
Conference

Ad hoc chair (NTT
DoCoMo)

The document was presented by Tetsushi Abe from NTT DoCoMo and shows the outcomes and conclusions from the ad-

hoc telco.

Decision: The document is noted and endorsed.

As more time is required for off line discussion, a slot in the schedule is made available on Wednesday morning 8AM.
Review could be made in same slot on Thursday morning.

R1-102803

UTDOA Modeling and Performance

Alcatel-Lucent, Alcatel-
Lucent Shanghai Bell
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The document was presented by Fang-Chen Cheng from Alcatel-Lucent and provides further analysis of the modeling of
the system simulations for the UTDOA technology evaluation. Three key variables in the UTDOA simulation assumptions
are identified:

e RS selection

e Interference modeling

e  Power control
Discussion (Question / Comment): .
Decision: The document is noted. For further discussion during the week.

R1-103292 Discussion on evaluation for network based positioning Ericsson

The document was presented by Dirk Gerstenberger from Ericsson and is a resubmission of telco paper [R1-102588].
Decision: The document is noted. For further discussion during the week.

Resubmission of
R1-102587

R1-103304 UTDOA Evaluation Assumptions TruePosition

The document was presented by Simon Isskav from TruePosition.
Decision: The document is noted. For further discussion during the week.

Friday 14

Ad Hoc chairman (NTT
DoCoMo)

The document was presented by Tetsushi Abe from NTT DoCoMo and summarizes the UTDOA ad-hoc discussion.
Decision: The document is noted and endorsed.

R1-103410 Chairman’s note on simulation assumptions for UTDOA

6.8 Enhanced ICIC for non-CA based deployments of
heterogeneous networks for LTE

WID RP-100383

General

R1-103059 Classification of elCIC candidate schemes NEC Group

The document was presented by ... from NEC and proposes the following classification of eICIC candidate schemes:
e Rel-8/9 schemes: Existing technologies which are already defined in specifications and new technologies which
are captured in TR36.921 which do not need to be standardized.
e Non-Rel-8/9 schemes: New technologies which are not captured in TR36.921 and not defined in specifications,
furthermore, the captured technologies in TR36.921 which need to be standardized.
e Unclassified schemes: New technologies which potentially has both aspects Rel-8/9 schemes and Non-Rel-8/9
schemes.
TR36.921, “FDD Home eNodeB (HeNB) Radio Frequency (RF) requirement analysis”
Discussion (Question / Comment): Motorola commented that some schemes may be propriatory.
Decision: The document is noted.

Nokia Siemens Networks,
Nokia
The document was presented by ... from NSN and focuses on macro+HeNB downlink performance as the most critical
case where standardization of interference management techniques may be needed. Following proposals are listed:
e Proposal 1: Study simple HeNB PC algorithms to be standardized for Rel-10.
e Proposal 2: Backward compatible resource partitioning between macro and CSG HeNB in the frequency domain
on a carrier resolution shall be baseline for comparing with other schemes.
e Proposal 3: Study the effect of assuming that macro-UEs in same rooms/apartments as active HeNBs can access
those.
e Proposal 4: Further study of plain co-channel deployed macro + pico performance optimization via more optimal
serving cell selection and pico node power control for dense deployments. Identify if additional standardization is
required, and what the corresponding performance gain equals.

R1-102974 HetNet interference management needs and candidate solutions
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Discussion (Question / Comment): Qualcomm do not agree with the observation that there is no need for standardization
of interference management for the macro + pico scenarios.
Decision: The document is noted.

CATT, CMCC, CATR,
HTC, Huawei, KDDI,

WEF on Identification of Co-channel Problem and Needs in Macro- Kyocera, LGE, Motorola,

R1-103389 :
Femto Nokia, NSN, Qualcomm,
RIM, Samsung, Toshiba,

ZTE

The document was presented by Ms Ying Peng from CATT and states for Macro-Femto and Femto-Femto co-channel
deployment
e Dominant interference condition has been shown when Non-CSG/CSG users are in close proximity of Femto
o Rel8/9 ICIC techniques are not fully effective in mitigating interference.
o Power control can introduce improvement, but it is not always sufficient
e  Enhanced interference management is needed
Discussion (Question / Comment): Same conclusion applies Macro-Pico deployment in R1-103390.
Decision: The document is noted.

CATT, CATR, Huawei,
R1-103390 WEF on Identification of Co-channel Problem and Needs in Macro-Pico | KDDI, Kyocera, Motorola,
NTT DoCoMo, Qualcomm

Decision: The document is noted.

R1-102670 Identification of Co-channel Problems with Het-Net Deployments CATT

The document was presented by Ms Ying Peng from CATT and proposes:

e R8 mechanism and potential enhancement, power control (e.g. by HeNB measurement or FUE assistant
measurement), can introduce improvement to control channel of Macro-Femto deployment. Besides, additional
interference managements are needed, such as MBSFN method.

e In order to solve the LPN UL problem, R8 mechanism, such as power control optimization, is identified
workable. Other enhancement for flexible and adaptive adjustment can be further studied.

e RE may be treated as optimization of Macro-Pico deployment to improve the system performance. The UL
performance is improved with bias increase, while the DL performance is damaged unless additional IM is
applied. When the bias is high, the solutions in Macro-Femto can be considered in this deployment.

Discussion (Question / Comment): Ericsson asked what kind of power control terminology was under consideration. >
more power control adjustment (terminology needs to be tuned)
Decision: The document is noted.

Control Channels

Rel-8/9 compatible PDCCH interference mitigation schemes for het-

Texas Instruments
nets

R1-102831

The document was presented by Anthony Ekpenyong from TI and suggests that RAN1 should further study performance
degradation in PDCCH/PCFICH/PHICH channel performance in het-nets, including Rel-8/9 compatible ICIC approaches
such as a) time-shifting and MBSFN based ICIC approaches and b) using highest CCE aggregation level at macro -
eNodeB for transmitting control information for MUEs within range of CSG HeNBs.

For outdoor hotzone cell based het-net deployments, Rel-8 RSRP cell-selection in combination with cellular planning by
setting appropriate hotzone cell transmit powers can provide tangible offloading benefits/ throughput gains, while ensuring
acceptable control channel performance.

Decision: The document is noted.

R1-102673 Assessment of Control Channel Interference Coordination in Co- CATT
channel Het-Net

The document was presented by Ms Yeng Ping from CATT and concludes that the interference method via configuring
MBSFN subframes can solve the co-channel interference problem although some potential problems, such as unnecessary
RLF declaration, still need further work. Considering the tight time limit of the W1 project, such kind of method which
introduces less implementation complexity and impact to the spec should be studied with higher priority.

Decision: The document is noted.

Alcatel-Lucent, Alcatel-

R1-102804 UE Control Channel Outage Mitigation Lucent Shanghai Bell
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The document was presented by Teck Hu from Alcatel-Lucent and proposes methods (new CQI definition, UE specific
based solution) for further study of Control Channel eICIC, while at the same time keeping in mind the potential of initial
deployment planning in resolving or mitigating somewhat these outage problems.

Decision: The document is noted.

Alcatel-Lucent Shanghai

R1-102805 Control Channel Performance for Hetnet
Bell, Alcatel-Lucent

The document was presented by Xiaobo Zhang from Alcatel-Lucent Shanghai Bell and conclude that:

e In an Open Subscriber Group Macro-hotzone co-channel deployment, system performance gains are observed in
most cases except for a small degradation to the performance of the cell edge UEs. Techniques to mitigate the
interference should therefore consider the complexity of the solutions versus the possible small gains & benefits
to the system.

Decision: The document is noted.

R1-103126 Enhanced ICIC for control channels to support HetNet Huawei
The document was presented by Jin Wei from Huawei and draws the following observations:

e Ifno RE is introduced or RE with a small bias value introduced, no control channel enhancement or physical
layer air interface modification appears necessary.

e IfRE with a larger bias value is introduced or enhancements to ICIC performance to efficiently support highly
variable traffic loading are desired, the control channel shrinking solution is superior to partially orthogonal
solutions.

Decision: The document is noted.

Interference Management for Control Channels in Outdoor Hotzone

R1-102678 Scenario

Kyocera

The document was presented by ... from Kyocera and concludes as:

e ICIC for PDCCH which does not use MBSFN subframe coordination should be specified in Rel-10 to effectively
support HetNet with range expansion using at least Rel-8/9 ICIC mechanism for PDSCH.

e  While Rel-10 solutions are being addressed, interference mitigation effect for Rel-8/9 UEs should also be
considered to accommodate existing Rel 8/9 UEs in HetNet deployments.

e Ifsignificant interference mitigation for PDCCH is supported for the case of range expansion with higher bias,
protection for other control channels such as PBCH and SCH should be identified without using time shift
because that is necessary for operators providing MBMS service.

Decision: The document is noted.

R1-103227 Interference coordination for control channels for HetNet Fujitsu

The document was presented by Yoshihiro Kawazaki from Fujitsu and draws the following:

e The use of large cell-selection bias value will seriously degrade the outage performance of Pico UE and this
implies that some enhanced interference control techniques will be needed.

e To ensure backward compatibility for Rel8/9 UEs and to minimize the degradation in the control channel
performance, time domain approaches in combination with PDCCH interference-robustness improvement
techniques in victim pico-cells is worth further consideration.

Decision: The document is noted.

R1-102984 Mitigation of control channel interference Philips

The document was presented by Tim Moulsley from Philips and recommends considering potential backwards compatible
modifications to the PDCCH in Release 10 in order to mitigate the effects of PDCCH interference between synchronized
cells.

Decision: The document is noted.

R1-102704 Coordination for DL control channel in co-channel CSG deployment LG Electronics

The document was presented by ... from LGE and deals with the coordination of DL control channel when MeNB and
HeNB share the same spectrum. It is proposed to employ the symbol-level time offset between HeNB and MeNB and the
RE puncturing (or rate matching) in DL transmission of HeNB as the DL control channel coordination.

Decision: The document is noted.
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R1-102618 Considerations on non-CA based heterogeneous deployments Ericsson, ST-Ericsson

The document was presented by Lars Lindbom from Ericsson and proposes introducing inter-subframe scheduling to
exploit the use of almost blank subframes as a tool for ICIC of control channels in non-CA based heterogeneous
deployments. One observation was that UE measurements might need to be restricted to certain subframes, for which two
alternatives have been identified:
e Alternative 1: In case of restricting UE measurements to certain subframes, the UE base measurements on a set of
subframes signaled by higher layer.
e  Alternative 2: In case of restricting UE measurements to certain subframes, the UE base measurements on
synchronization signals (i.e. measurements restricted to subframe #0 and #5).
Discussion (Question / Comment): Concerns were raised on backward compatibility of both alternatives.
Decision: The document is noted.

Control and data channel performance evaluations for co-channel
deployment with MeNBs and outdoor Picos

The document was presented by ... from ZTE and deals with performance evaluations for both control and data channel in
a co-channel deployment with Macro eNBs with outdoor Pico cells, assuming no enhanced interference management
techniques. The paper concludes that, if eICIC is not used, the biased cell selection criterion may bring unintended
performance degradation especially for large bias value. Bias value smaller than 6 dB is recommended if biased cell
selection is used.

Decision: The document is noted.

R1-102894 ZTE

R1-103046 PDCCH Extension for ICIC and Capacity Samsung

The document was presented by Aris Papasakellariou from Samsung and proposes the definition of an Extended PDCCH
(E-PDCCH) within the PDSCH region.
Decision: The document is noted.

R1-102814 Non-CA based PDCCH Interference Mitigation in LTE-A Intel Corporation (UK) Ltd

The document was presented by Kamran Etemad from Intel and proposes:
e In order to mitigate the co-channel inter-cell interference in PDCCH, the Rel-8 ICIC needs to be extended to
cover PDCCH as well.
e Both CCE aggregation level distribution and CCE utilization ratio could be included in the load description for
PDCCH. And one extreme case is to have 1 bit as PDCCH overload indicator exchanged over X2.
Decision: The document is noted.

R1-103171 Enhanced ICIC techniques Motorola

The document was presented by Robert Love from Motorola and proposes one ICIC technique for mitigating MeNB high
interference to HeNB control, namely for the MeNB to coordinate with the HeNB on which subframes it will limit the
number of scheduled users.

Decision: The document is noted.

From these presentations, observations in relation to CCHs are listed as follows:

e Increasing small cell selection/handover bias increases the average spectral efficiency but leads to increased CCH
outage probability

e  Animplication is that CCH interference management techniques are potentially useful
Some limited possibilities for CCH orthogonalisation already exist in Rel-8/9
Study further which additional standards-impacting CCH interference management techniques / coordination
techniques are needed for Rel-10

e  Also study impacts on legacy Rel-8/9 UEs.

Then Qualcomm asked what the intention at this stage was? What kind of questions/doubts the proposed WF bring to the

group?
Companies are encouraged to look at R1-103389 and R1-103390 and provide feedback to the co-sourcing companies.
Status shall be checked on Friday.

Friday 14"
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CATT, CMCC, CATR,
ETRI, HTC, Huawei, Intel,
IIR, ITRI, KDDI, Kyocera,
LGE, Motorola, NEC, New (R1-103389)
Postcom, Nokia, NSN,
Qualcomm, RIM,
Samsung, Toshiba, ZTE

WF on Identification of Co-channel Problem and Needs in Macro-

R1-103416 Femto

The document was presented by Ms Ying Peng from CATT and states for Macro-Femto and Femto-Femto co-channel
deployment:
e Dominant interference condition has been shown when Non-CSG/CSG users are in close proximity of Femto
o Rel8/9 ICIC techniques are not fully effective in mitigating interference.
o Power setting can introduce improvement, but it is not always sufficient
e Enhanced interference management is needed
Discussion (Question / Comment):
Decision: The document is noted and modified and agreed in R1=103427.

CATT, CATR, ETRI,
Fujitsu, Huawei, ITRI,
KDDI, Kyocera, Motorola,
NTT DoCoMo, Qualcomm

R1-103417 WF on Identification of Co-channel Problem and Needs in Macro-Pico (R1-103390)

The document was presented by Ms Ying Peng from CATT and states for Macro-Pico deployment:
e Macro-Pico deployment- without any range expansion schemes (scenario 1)
o DL: No problem for control channel. Reuse Rel8/9 ICIC for data channel
o UL: Reuse Rel8/9 power control mechanism for both control and data channel.
=  Other enhancement (e.g. power control parameter optimization) FFS
e  Macro-Pico deployment — with range expansion schemes (scenario 2)

o DL: No problem for control channel when bias is low. When bias is high, there is serious control channel
interference, in which case Rel8/9 ICIC techniques are not fully effective in mitigating interference and
enhanced interference managements are needed. Optimal bias setting is FFS.

o UL: Reuse Rel8/9 power control mechanism for both control and data channel.

= Other enhancement (e.g. power control parameter optimization) FFS.
o  Whether range expansion is applied needs further study
Discussion (Question / Comment):

Decision: The document is noted and is —

Not treated.

R1-102619 On cell association in hotzone deployments Ericsson, ST-Ericsson
Evaluation of R8/9 Power Control and Enhancements for DL

R1-102671 Interference Coordination in Macro-Femto CATT

R1-102672 Evaluation of R8/9 Techmq_ues and Er)hancements for PUCCH CATT
Interferernce Coordination in Macro-Pico

R1-102674 Fast Fading Modeling Evaluation for Macro-Pico Deployment CATT

R1-102675 Uplink Data Channel Interference Mitigation via Power Control CATT

R1-102676 DL Interference Mitigation via Direction Information in Het-Net CATT, ITRI

R1-102677 Potential Performance of Range Expansion on Rel-8/9 Techniques Kyocera

R1-102705 Methods to facilitate the inter-cell coordination in heterogeneous LG Electronics
networks

R1-102706 Downlink performance over heterogeneous networks LG Electronics

R1-102737 Performan_ce of ICIC Enhancement by Channel measurement in HTC
Relay Stations

R1-102774 Interference conditions in CSG deployments Qualcomm Incorporated

R1-102775 Increasing the footprint of low power nodes for improved performance | Qualcomm Incorporated
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R1-104438104183

Measurements and feedback extensions for improved operation in

R1-102776 HetNets Qualcomm Incorporated
R1-102806 | HetNet Rel-8/9 Data Channel Performance Alcatel-Lucent Shanghai
Bell, Alcatel-Lucent
R1-102807 Consideration on enhancements of Rel. 8 CQl feedback Alcatel-Lucent Shanghali
Bell, Alcatel-Lucent
R1-102808 | DL Pico/Macro Het Net Performance: Cell Selection Alcatel-Lucent Shanghai
Bell, Alcatel-Lucent
R1-102810 Fairness Consideration for Cell Association Enhancements Alcatel-Lucent, Alcatel—
Lucent Shanghai Bell
R1-102832 Outdoor hotzone cell performance: A cell selection analysis Texas Instruments
R1-102844 Hybrid resource partitioning method in the Macro-Pico Co-channel New Postcom
deployment
Discussion on Inter-cell Interference between PRACH and .
R1-102847 PUCCH/PUSCH in Heterogeneous Networks MediaTek
S . - . Resubmission of
R1-102885 Possibility of UE side ICI cancellation in Hetnet Panasonic R1-102046
R1-102973 Simulation results for Mobility in Heterogeneous Networks “gt';'fc;rt';’k'a Siemens (R1-101927)
Downlink CCH performance aspects for macro and HeNB deployment | Nokia Siemens Networks,
R1-102975 . ) .
in dense urban scenario Nokia
R1-102976 Performance and interference aspects of macro with outdoor pico Nok!a Siemens Networks, (R1-101926)
hotspot Nokia
R1-102977 | HeNB power control Nokia Siemens Networks,
Nokia
R1-102981 Considerations on PBCH ICIC for CSG HeNB ITRI
R1-102985 UE assumptions on interference Philips
R1-102987 Interference management via power control in the HetNets Potevio
R1-103047 ICIC Support for SRS Transmissions Samsung
R1-103048 Static/Dynamic Home eNB ICIC function Samsung
R1-103049 I?erformance evaluatllon Qf que eNB ICIC function based on Samsung
time/frequency domain silencing
R1-103050 Quality Feedback of PDCCH region for Heterogeneous Network Samsung
R1-103125 Evaluation of Rel-8/9 techniques and range expansion for macro and Huawei
outdoor hotzone
R1-103127 Enhanced ICIC and resource specific CQl measurement Huawei
R1-103155 Downlink ICIC in heterogeneous networks TD Tech
R1-103160 System Performance of HetNet with Pico eNB Motorola
R1-103161 Antenna pattern for Pico Cells Motorola
R1-103181 On Range Extension in Open-access Heterogeneous Networks Motorola
R1-103198 Enhancement of Rel-8/9 ICIC mechanisms considering relays ETRI
R1-103214 Downlink data channel performance of interference management for 7TE
Macro + Outdoor hotzones
R1-103235 Control channel performance considering downlink interference CcMCC
between the femto cells
R1-103264 Performance of elCIC with Control Channel Coverage Limitation NTT DOCOMO
R1-103302 View elCIC in Macro-cell and Femto-cell (MeNB-HeNB) Toshiba
R1-103387 Cell Association Enhancements for HetNet Alcatel-Lucent, Alcatel- (R1-102809)

Lucent Shanghai Bell
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Kyocera, LGE, Qualcomm,

R1-103391 Observations on elCIC for non-CA based HetNets
Samsung
6.9 Other
6.9.1 Rel-10 UE categories
R1-103266 Summary of e-mail Discussion on UE Categories NTT DOCOMO

The document was presented by Tetsushi Abe from NTT DoCoMo and proposes to continue the discussion based on R1-
103265 taking the other companies’ comments and contributions into account, where the first step would be to agree to
define Rel-10 UE category in terms of maximum data rate.

Discussion (Question / Comment): .

Decision: The document is noted.

R1-103268 Carrier aggregation within 20 MHz bandwidth for HetNet operation Ericsson, ST-Ericsson

The document was presented by Dirk Gerstenberger from Ericsson and proposes:
e Additional (beyond release 9) specified UE functionality that is important for efficient HetNet operation should,
as much as possible, be mandatory UE features for release 10 and beyond.
e In particular, downlink carrier aggregation with two component carriers within a 20 MHz bandwidth should be
specified and should be a mandatory UE feature for release 10 and beyond.
Discussion (Question / Comment): DL CA with two component carriers within a 20 MHz bandwidth discussion should
be synchronized with RAN4. LS from RAN4 is expected during the week.
Samsung asked for the reason limiting the case to DL only.
Decision: The document is noted.

R1-103128 | Discussion of UE categories and capabiliies | Huawei | |

The document was presented by Weimin Xiao from Huawei and proposes to define 3 new UE categories:
e Rel-10 category 1: relative lower end UEs for general market. Needs not to support all the features as discussed in
Section 4
e Rel-10 category 2: high end UEs for superior user experience and data heavy market
e Rel-10 category 3: UEs that can take the full advantages of Rel-10 features that may only be needed for special
scenarios
Decision: The document is noted.

NTT DOCOMO, AT&T,
TeliaSonera, Orange,
Deutsche Telekom, Telcom
ltalia

The document was presented by Sadayuki Abeta from NTT DoCoMo and proposes that, for Rel-10 the number of UE
categories should be limited as much as possible.
e Limited number of UE categories in Rel-10
o Higher UE categories should be introduced in Rel. 11 and later according to market demands.
e Support for highest performance UE to identify the potential performance of LTE-Advanced
Rel-8/9 UE categories should be extended to support Rel-10 intra-band contiguous and inter-band non-contiguous
CA.
e  The following UE categories should be introduced for Rel-10 intra-band contiguous and inter-band non-
contiguous CA:
o DL: 300 Mbps, UL: 100 Mbps (150 Mbps if 64QAM is supported)
o DL: 1.2 Gbps, UL: 600 Mbps
Discussion (Question / Comment): Intra-band configuration is unclear to Nokia and they propose to start with identifying
the additional UE categories needed for Rel-10 based on the transport channel parameters, same approach as when
defining the Rel-8 categories.
CMCC commented that SOMHz aggregation might be useful for TDD.
Vodafone commented that UL-MIMO with 2 layers 10+10MHz should be considered.
Decision: The document is noted. It is noted that details of carrier and band combinations should be discussed in RAN4.

R1-103348 UE Categories for Rel.10 (R1-103265)
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R1-103267 On Rel-10 UE Categories

Ericsson, ST-Ericsson

The document was presented by Dirk Gerstenberger from Ericsson and proposes that RAN1 starts to discuss the principles
for defining the Rel-10 UE capabilities, focusing on the definition of the low-end and high-end categories, including the
relation of peak data rate, modulation order, number of layers and CCs. Following that, necessary intermediate categories

should be discussed.

Discussion (Question / Comment): Nokia supports independent UL/DL categories. Qualcomm doesn’t agree with the

suggestion that as a principle two-layer transmission should be preferred over higher order modulation.

Decision: The document is noted.

As a conclusion, clearly more off line discussion is needed (likely the deadline for UE Cat definition is around August).

Status will be checked @RAN1#61bis.

6.9.2 Other
Not treated.
| R1-103236 | On Network Energy Saving for E-UTRAN CHTTL

The document was presented by ... from ...
Discussion (Question / Comment): .
Decision: The document is noted.

7 Closing of the meeting

Mr Chairman thanked RIM for hosting and organizing the meeting and all delegates for their involvement and hard

working hours during the all week long.

Experiencing wifi network problems due to other use of wireless equipments (Ipod, BB...) is something to learn for the

future. Things improve slightly after the announcement to switch them off.

Finally, Mr Chairman requested to make good use of the longer gap until next meeting for productive email discussions.

The meeting was closed at 17:00.

71

ONEPLUS EXHIBIT 1009

Page 285 of 349



(4

110da1 SIY) 0 PaydLIIE O[1f [90XA J9S ASLI[J

L9# LNVY }e SO0p] JO 1SIT .V Xauuy

€8Lv01L8ELY0L-LY

01L0Z ‘AiInp Z —aunp gz ‘Auewas ‘uapsaiq
siq19# BunesN LOM NVY 9S1 ddO€

ONEPLUS EXHIBIT 1009

Page 286 of 349



ONEPLUS EXHIBIT 1009

Page 287 of 349

{94

317 SO1 ¥Seeol-1d E| 3Hd3 SHd 0 uoneayue|d 6719y | | 89¢ €L29e
OdoddT - sdo *1 Jo} ned -3 ue Jo Joddns Joj uoneollie -19 G
-dwINYY LLeeol-1d v aat WNSZ’L 10} Jled HDIH-3 ue # } uonesylie|n 6719y | | 80¢ Leese
0dodO1 - sdo| ‘1 Joj Jied -3 ue Jo uoddns Joj uoneolylie -1o .
SdWINYY oLeeol-1d E| aatl N8Z’| 10} Jled HO[H-3 ue } } uoneoyle|y 818y | | YA 4 [X4A 14
317 SO1 L0€e0L-1d E| juswalinsesw QLSY jo uoneoylie|n 6719y | | Sl ¥12'9¢

M doqL | 1®D Palgqng | PY | A | WD %dg

L9#LNVY Je paalbe syO Jo IsI7 g Xauuy

01L0Z ‘AiInp Z —aunp gz ‘Auewas ‘uapsaiq
€8ivolL8etvoi-1d siq19# BunesN LOM NVY 9S1 ddO€




v.
~ } pajesodioou| VdAasH-Ot . €ereol
vdasH-Ov Oi-1ed wwoolenp | Joy ubisep HODJA-SH Uo sjuswaaibe uo g7 €d ¢ -1y
l1eg
reybueys
_ JusonT VYINQ4-0S pelelsnp zzreol
810D-vO 311 olL-Isy -121e0)Y pue HOONd pPue HOSNd shosuejnwis [4<| 7d 0cZL0L-1d Y
quoonT uo PNV Wolj S 0} asuodsay
-[91edly
- . Bulnpayos jus)sisiod 1Wes (y59z01 Leveol
8100-vD 311 0L-19d temenH pue Jauue) yusuodwo) Alewud uo Ajdas g cd -zd) -1y
led
leybueys
N ) juson7 HOSNd / HOSAd pue 410 yim yiyeol
i00vo 3l oL -|eJeoly | HOOAd Usamjeq UOIEIOSSE U0 ZNVY 0} ST ed 1Y
‘Juaon
-I91edly
) . 29e€0L-1Y an | AoBeje) o} sepow oY ) €Lyeol
819 | ggec0l-1y 1SMENH uoIssILSUE} 3|qeINBlUoo o Ajdel 5 ‘vu 'zy | (092101 -1y
o ) pajelodioou] uonebaibbe SOvE0L
8100v0 311 0L-19y wuwooenp JaLued Joy Buuodas wooipeay Jamod uo g rd cd -1y
a10D-Aejey 317 oL-ley uossoug Aejas pue gNa usamiaq Buiwi 1N uo S cd e mmmwowr_
Q810D -9 uossol uonebe.bbe ‘ Lie€0L
OO 3l Oi-19d e 191112 104 [043u0D Jamod uiidn uo g7 vd ¢ -1y
Joplr,
PYIENY/ (SToD 0
J 1.%N ASBIY pJA eu) APIL hJe) o], asuodsay ™

ONEPLUS EXHIBIT 1009

Page 288 of 349

L 9# LNV wol sg7 Bulobing joisi :| - O xauuy

01L0Z ‘AiInp Z —aunp gz ‘Auewas ‘uapsaiq

€8Lv01L8ELY0L-LY siqL9# BunesN LOM NV 9SL dd9¢€



(7

1omenH 210D (
. €68101-+d) uoJojsip uoissiwsuel} sg
SHIOMISN -ONIN 0L-19y N (32} Leeeol-1y 9€2201-vd o
suswaig epoN | 108 31T 2691011 | U0 jedwi Bunsooq Sy 1S U0 7 Aldey
OSSO — o 3443 |eubis aoualsyal Buluonisod ey ) )
EE| 317 SO1 6719 UIJUAMOP UO UOIEILIEID JOULINS 7y (2s] 86¢¢€0L-1d L¥SL0L-vd 2=
OSSO — o Bunnw jeubis aoualsel . } )
13 317 SO 6719y Bujuomsod Joj poddns Bueubig (2<] €d ‘2 162€01-1d 0¥SL0L-vd 2|
NGO 210D -5 ) VO pueg-iajul ) )
Woeooq LIN 93 Ob1ed | LSYOOLVY | o) gouenpe Buiwn sidnnuw Uo 51 Aldey RS} 2y 962£0L-1d LL¥10L-¥d rd
OSSO 317 PR ) Aejal pue gNo usamiaq sjuawalinbai ) )
U3 10} skejey 0L-19y ¢€800L-1d UOIBZIUOIYDUAS UO S Aldey cd (2s] 1G0€0L-1d 06¥L0L-vd 7
alo
wwooenp -<O|m_._.wu_ 0L-19y Ayiiigedeo pue jspow 44 3N (2<] o 189201-1Y ¥99201-2d 2y
UOSSOIl 210D R uonebaibby ) )
2= I 0119y JoLBy Joy Buoyuow yur opey vo s | VY vy ¥0920L-1Y €99201-2Y 2y
2130 210D 2o SOlLIBUSDS ) )
BON | unmg)g 0119y Vo Ul sjuswensesw ssoged uo g | 4 vy €09201-1Y 299201-2d 2y
210D ) Bulnpayos jus)sisiod 1Wes ) )
Bunswes Vo 3 0L-19y pue Jeles Jusuodwos) Alewiid Uo S Ld 209201-1d $59201-2d A4S
(ST2D @ iqu iqu
198B)Uo, JISBID Jsuodsd AL b) 0 J0 J0 BUISLI 9J.1n0
o) I |G} dsoy DLL o) L PL INVY PL [eUI3LIQ S

ONEPLUS EXHIBIT 1009

Page 289 of 349

L 9# L NVY wolj sS7 Bulwodu] Jo IsI i - O Xauuy

01L0Z ‘AiInp Z —aunp gz ‘Auewas ‘uapsaiq

€8Lv01L8ELY0L-LY siqL9# BunesN LOM NV 9SL dd9¢€



9.

QUON

SAIM paiepdn panoiddy Jo i1 @ Xauuy

€8Lv01L8ELY0L-LY

01L0Z ‘AiInp Z —aunp gz ‘Auewas ‘uapsaiq
siq19# BunesN LOM NVY 9S1 ddO€

ONEPLUS EXHIBIT 1009

Page 290 of 349



LL

UOISIII(J/UOISN[IU0))

92.an0§

IPLL

JoquInN
dop,

L9# LNVY Je paaibe sy /SS] Yelp Joisi7 3 xauuy

€8Lv01L8ELY0L-LY

01L0Z ‘AiInp Z —aunp gz ‘Auewas ‘uapsaiq
siq19# BunesN LOM NVY 9S1 ddO€

ONEPLUS EXHIBIT 1009

Page 291 of 349



8.

*KeJA b7 WO PIjep uruLITRY) IJA JO UOISIIAP J3d s Padade SI 4], Y, :duo(q
51T A2\ [nun [eaordde [rews 10y St 1, 9y L,

uossol ‘lemenH

dpouw juewloq uo /g6'Ge dl 104 dL

[VdSH-2Z-19]

UL pue S, 10j [esodoad 3xa], ¢

*3U1)PdW JXAU [PUN INUNUOI ALUI UOISSNISI(Y "ABIA] ,,LT UO PIJEP UBULITRYD) A\ JO UOISIIP J9d se PIdade Jou aae sy ISAY I, :duo(
"pST KB nun [eaoxdde [rewd 103 d1e s oY,

pajesodiodu] wwodjenp

S9JE)S HOd VN pue HOd 1730 ‘HOV4 1130 ul uondeoal

‘saiBojouyoa | uoaulu|

HOOS-SH Pue HOSO-SH Jo uoledyleld (4 “L-19Y) 24509040 ¥12'Se

(5L0€01-12) ‘s0160j0UL03 ] UOBUYU| | HODS-SH PUE HOSA-SH JO UoneayLeld (v ‘6-194) 1809080 vigsz | 0 ree0khd
) pajesodioou] Wwoolend S318}S HOd VN PUeE HOd 130 ‘HOVA 1130 Ut uopdeoal )

(v20c01-12) ‘s0160]0UY03 ] UOBUYU| | HODS-SH PUE HOSA-SH JO UoneoyLeld (v ‘8-19x) 4909080 vigsz | - ee0khd

(z1ec0L-1y) | PoVeIOdI00Ul wiwoojent S91EIS HOd VAN PUE HO T130 ‘HOVA T130 uruondeoar |

[VdSH-1¢-19]

«anpadoid Sunaodax [OD AN Y} AJae[d 03 suonnjos dqissod 3y} pue Inssi Iy} UIUIINO
3undIW JXAU )& JUIWINIOP PI[IEIIP .I0W & JudsALd 0) pawrod[om dae syusuodoa AeJAl 7 UO PIJEP UBWLIIBY)) IJA] JO UOISIIIP 19d se PIdISe Jou e SYD) IS L, :duo(]
51T KB\ [un [eaoxdde [rews 10y ore sy YL

077 uopesIUNWWOo)

apow OIIN Ut paJnBlyuod si 30 8y} usym Buipodas (DO 10} HOIdD

wwoolend ‘lemen

-S J0 Jamod Jiwsues} dy} Jo uonedyLelD (4 ‘L-19H) LH¥Z090HD ¥12'SC

- 6 ‘ d -

(zezoi-id) | 1= looionD ‘amenyy | S 10 18mod Huwisues au) jo uoneoyueld (v ‘6-10x) Lp090u0 pizgz | COVEOMTH
077 UoHEIIUNWWOD

(0z6201-14) | [ewbigueuy ‘pejesodioouy | PO OMI Wb paunBljuoo SI 3 BY UBUM BURIOdS. OO IO HOID | gouen)- 1y
i0oont omenyy | -S40 19Mod jSUEI U Jo uonedLIED (v ‘g-o) LHE0I0UO Y12 ST
077 UoHESIUNWIWOD

apow ul painbiuog si ay} uaym Buiodau Jo
(616201-1%) | [euBigIelu] ‘payerodioou] pOUL OWII Ut PEINBLUCD $1 3N S UBUM BUOES! IO IO HOIO | 0

[VdSH-02Z-19]

[eaoadde yp ¢

ouoN

‘ST 3uding |

SuoNoe Jo 1SIT 4 Xauuy

€8Lv01L8ELY0L- LY

0L0Z ‘AInp Z — aunp gz ‘Auewas ‘uapsaiq
siq19# Bunesiy LOM NVY 9S1 ddO€

ONEPLUS EXHIBIT 1009

Page 292 of 349



6.

‘(emen) uen g ery mopoddey [v-4.171-20-19]

SIQII#IN VY 1€ PINIIYD 3 0} SNJB)S "UOISSNISIP [[BWID IY) JO JUIOIINO IY) S& PI)OU A8 GZHEO[-TY Ul st suonduinsse uone[nwis pajsadsng :duo(q

31z
‘pajelodioou] wwooend

‘soluodos|3 97 ‘11VO

0119y ur suondwinssy uopenwis Buixs|diiniA MYN/MOY

6¢¥€0L-1d

“UOI}BISPISUOD IOPUN SSWAYDS JO ISI] Y} UMOP MOLIEU O} WIE PUE ‘SOWAYDS JUSILJIP JO SHISWAP / S)LISW pue suordunsse uone[nls 19A00 O,

"y Joy Surxardnmur N/V HODNd U0 SIL9#[NVY [1HUn UOISSNOSIp [rewry
“(sdipiyq) Asrsmno wiy, mapoddey [v-41T1-10-19]

SIqI9#INVY 1€ PHIIY 3q 03 SMyE)S :duo(
(@Al sdoNgZ 1 10§ BUUSIUER PANGLHSIP JO SHUSWIA0IAWIT UO UOTSSNISI(]) ZH €O~ 1Y U sonsst uado uo SIqI9#] NV Y [IUN UOISSNOSIP [rewyg

(317) [VdSH-LZ-19]

SNOJUB[[IISTIAl b

KAl (,8T U0 Pajep UBULIIEYD) JJA JO UOISIIIP J3d st paaude s1 Y I, paprdwo)) ay |, :duo(
"pST ABIA [nun [eaoxdde [rews 10 St J 1, YL,

BUO0JePOA

€00 A L26'G2HL pajidwo) _

[VdSH-92-19]

"KRJAl ¢ UO PAJEP UBULITEYD) AJA] JO UOISIIAP 1ad st paaade st 4 I, 9y L, :ouoq
51T ABA [un eaoxdde [rewd 10§ st 4.1, YL

SHIOMISN SuswWaIS
BION JU8oNT-[91e)y

X1a I9Q uo /g6'Gedl 10j d1

[VdSH-SZ-19]

‘KeIA ;9T UO PI)JBP UBULITEY) AJA] JO UOISIIAP 1od se 1 ul padige SI 4L, [eul] :duo(
51T AR [nun [eaoxdde [rewd 10§ st 4.1, YL

SyIomieN
suawalg edoN ‘J1Z

S[aUUBYD UOWWOD JO |04}U0D JOMOd UO /Z6°GZH 1 10} d1

61€€0L-1d

[VdSH-$¢-19]

"KeIA[ T WO PIJBP UBULITRYD) IJA] JO UOISIIAP J13d se pasade sI 4 I, 9y [, :duo(
517 KB [nun eaoxdde [rews 10§ st J.1, YL,

woolun
eulyy ‘uossoug ‘317

uoljeAiloBap BUUBJUE AIBPUODSS UO /Z6°GZY L 10} d1

€81v018E1¥0L-LY

[VdSH-€7-19]

0102 ‘AInp Z —aunp gz ‘Auewas ‘uapsaiq
siq19# Bunesy LOM NVY 9S1 ddO€

ONEPLUS EXHIBIT 1009

Page 293 of 349



08
[V-21T-01-19]

SIq TOHINVY 18 PINIIYD 3q 03 JAA MeIp pue SNSudIsuo)) duo(
‘KRN 38T Aepli [un (0914-0IJBJAl UI SPAIN PUB W[qOI] [QUUBYD-0)) JO UONBINUIP] U0 M) LIHE01-1Y JO [eaoxdde [rewqy
(LLVD) [V-4L71-60-19]

"SIQL9HINVY J& PRI 3q 0) snye)s :duo(
“Ke\ LT [nun (@A dutjeum OYVH U uo premioy Aepy) [0¥€0 - 1Y JO UOISSNOSIp [rews
(wossoury) [V-A1T1-80-19]

*JI pug)sIdpun

[[PM pue 9ZHEOT-T UI T SPOJA 3Y) dULJIP 13)33( 0) Jyudwddage Aue 0) Jorid ‘pajsanbaa sorueduiod Moy € se snsuaIsuod Yowda 3 upip 97Hc0I-1¥ Ul AAA duo(
“Ke]N igz Aeprif [pun (SYO ym SutAedlIU] HOOA-Y U0 AM) 9THE0T- 1Y JO [eaordde Jrewy

(317) [V-aLT-L0-19]

SIQI9#IN VY 38 PIYIIYD 9q 03 smyey§ duoq

Sur1a331n dnoi3 jo jroddng :

juei3 HOSNd Inoyim Jure33L moj[e 03 yloym ‘FuroF3L T Jo 9sed uf
juei3 Tq Aq Surad3m opouode Jo poddng

SYS orporrade 10 pasn SOOIN0SIY

suonep S I1oy3o jo poddng

'SYS orpouade orureuAp Jo sjoadse uo SIqT9#] NVY [Un UOTSSNOSIp [rewy

(1.L) Suokuadyg Auoyiuy mopoddey [v-41T1-90-19]

<O 0T o

*SIQI9#INVY 18 PANIIYD 3 0} Sme)g :duo(
OWIN-NIN 1A U0 M “bEEE0T-TY UO SIGT9# [NV Y [HUN UOISSNISIP [Iewy]
(LLVD) [V-2LT1-50-19]

SIQIOZINVY 1€ PIYIIYD 3 0) SME)S :du0(
OWIN-NIN 01-19Y 10J premiof Aep ‘90%€0 -1 UO SIQ[9#INVY [HUN UOISSNOSIP [rewy
(romeny) [V-4.L1-+0-19]

SIQTIATIN VI 1€ PIYNIIYD 3 0) UONEN[BAd
1-da3s 9y} Jo s3[nsaa ay) jo pue Supnuw HOSAJ JO 1oedur A5e39[ 9y} Jo S)[NSII 3Y) JO SUOIIBAIISO I[QISSOJ "PIAINYIE 3 P[NOI SUNNW UO UOISN[IUOD ON U0

SIQIO#TNVY [DUn Sunnw Sy-JS) U0 UOISSNISIP [TBWE
‘(owoDpod LIN) 2qv ysnsio], mndpoddey [v-H17T1-€0-19]

SIQI#INVH 1 PMIIYD 3¢ 0} SME)S :du0(

"SpIeAId)Je ONUIIU0D Ued suIdyred Jo UOISSNISI(] aunf pug Aepsaupapy Aq papiaoid oq 0} sjesodoxd uroned
‘wroned SY-ISD U0 SIGT9#INVY [HUN UOISSNOSIP [Tewry

0102 ‘AInp Z —aunp gz ‘Auewan ‘uapsaiq
€81Lv01L8E1Y01-1Y s1q19# BunesN LOM NVY 9S1 ddO€

ONEPLUS EXHIBIT 1009

Page 294 of 349



18

* p91 dUNL WO PIJBP UOISIIIP S uewLIIRy)) I 1od se I S® PI2.13e SI pIEALIO) ABM [eUl :dU0(

(Liveol-1d) _ LNVY uoijeoo||e 82In0say HOSNd Shonbiuod uou uo premio) Aepn GZveol-ld _

0L0Z ‘AInp Z — aunp gz ‘Auewas ‘uapsaiq
€8Lv0L8ELY01-LY siq19# Bunssy LOM NVY 9S1 ddO€

ONEPLUS EXHIBIT 1009

Page 295 of 349



z8

110da1 SIY) 0 PaydLIIE O[1f [90XA J9S ASLI[J

19# LNVY Je sjuedioiled Jo 117 9 xauuy

€8Lv01L8ELY0L-LY

01L0Z ‘AiInp Z —aunp gz ‘Auewas ‘uapsaiq
siq19# BunesN LOM NVY 9S1 ddO€

ONEPLUS EXHIBIT 1009

Page 296 of 349



€8

Kreurproenxd = QX
dnoip ysel =D,

dnoin) SurR)g = DS SUNOIA UONN[OSAY = Y
dnoin) smapoddey = DY Funaoy Aroreredard = Nd

dnoin) SurjiIop = DM
Sunosy dmueis = 1§

AreurpiQ = 40 wrof = N[
Sundaw s,uduey) = D J0H PV = HV
SHdAL DNITHAN
ad.y adglr 10T AON 81 — 1 DM LO#INVIddDE
Bumy) adlr 1102390 #1 - 01 DM SIQ99# TNV UddDE
n4 adl 110T 30V 97— TC DM 99#INVUddDE
dr adgy 110Z ABN €1 - 6 DM SO#TINVIddDE
ueMTR], 1odre], 1102924 ST —1¢ DM POHINVIddDE
puepaI] uqng 110T Uef 12— LI DM SIQEOATINV IddDE
sn adlr 0T0T AON 61 — 1 DM COFINVIIIOE
utie] ue 1y 010T 20 ST 11 DM SIQZ9#INVAddDE
ds PUPEN 010Z 30V LT - €T DM TO#INVIddDE
qao uopsaI 0102 Inf T—90/8C DM SIQIO#INVIddDE
AdLD NOLLVOO'T SALVA AdAL ATLLIL

Juawumoop fo pusy

110Z - 010z ul sbunesw |OM NVY OSL :H xauuy

€8Lv01L8ELY0L-LY

01L0Z ‘AiInp Z —aunp gz ‘Auewas ‘uapsaiq

siqL9# BunesN LOM NV 9SL dd9¢€

ONEPLUS EXHIBIT 1009

Page 297 of 349



Declaration of Friedhelm Rodermund

Appendix G

ONEPLUS EXHIBIT 1009
Page 298 of 349



pSloN Uossd1I3- 1S ‘UoSSILI] VdASH-Ov Joj ubisap HOOdd-SH 02920L-Ld L'CS SOA|
. sjuswiAo|dep )
pojess} JoN UosSsolI3-1S 'U0SsoLIg UOZI0 Ul LORRIN0SSE |89 UQ 61920L-1d 89 SOA]
. sjuswAo|dep snosusboisjey )
PSIoN UoSSOlI3-1S 'U0SSoLIg paseq /0 -ou U0 SUOREJSpISUOD) 81920L-1d 89 SOA|
UME.IPUYIAA UOSSJ1I3-1S ‘U0SSOLIg uopedo|fe 824nosad HOSNd U0 119201-1d 979 oNY
. uonebs.bbe Jol1ied o
PSION UoSSILI3-1§ Uossolg Jo} Buijpuey uoneyiwi| Jamod yuidn 9L920L-1 Y €929 oA
. uonebs.bbe o
posirey U0SSOL3-1S 0SSOl Ja1uJea Joy Buniodas wioolpeay Jamod SL9Z0L-1d cseo oA
pojeati JoN uossolIg-] S ‘UossoLIg | uonebaibbe Joliied Joj UoeALISp SSojyed ¥19201-14 1629 SO
. uonebs.bbe Js1lied o
pejesJ} JoN uossolI3-1 S ‘U0SsoLIg 10} B0UBLIOLIAd 300GEPO SOYN/IOY UO €19201-1d L'vy'29 S9N
. uonebs.bbe Jollied o
PaloN uossoli3-1S 'Uossolg 10} Sjesodosd HODNd Jo UoRen|ens 2l9zoL-L Y L'¥'29 S9N
pajeati JoN uoSSo1I3-] S ‘UoSSOLIg uoeba.bbe Jalied oy ubisep HODNd 1192011 Y Y29 soAl
UMeJpY} uoSSo1J3-] S ‘UOSSOL 419 - T o
PUIM M3-1s 43 10 uoneInByuosa. pue uoneINBYuod U 0L9z0L-1d €eT9 z—
] uopebe.bbe Jo1ied - —
UMEIPYH A uossoli3-1S 'Uossolg 10} UBisap 80eds YoIeas HODAd UO 60920L-1d 2€T9 ON
pSloN UossdlI3- 1S ‘UoSsoL] Buipoosp pulid HOOAd U0 80920L-1d A4} SOA|
SOpoJsp o
PSION uossor3 pul|q UO UOISSNISIP |IEWS JO Alewwng £09z04-1d ceeo oA
pajeaJ) JoN uoSSOLIg-] S ‘U0SSO1I] uonebaibbe Jaliied Joy HO|Hd U0 90920L-1Y 229 SO
. uonefs ibbe .
PRION U0SSOLZ-1S 0SSOl Ja14Jed 10} HOl4Dd UO UoISSnasp Jaypn4 509¢01 -1y V29 SOA
PSION UOSSOUT ZNVY| o) bn 01 BULoILOW S ot 1o < ¥0920}-1 ¥ 4 oA
PaloN BION ‘ZNVY A u mpém Uo o €0920L-Ld 4 S9N
PSION Bunswes ‘ZNvy pue Jsiijen :..b_ jodwon \Cm.E:L F._o (<a| c09¢0L -1 14 SOA
pano.ddy Voddns QOI Buneaw siqog#| N Jo Jodal [euld 109201 -1 Y € SN
pesiney ueuuey) LNvy Bunesw 194 NV 40} epusby yeuq 00920L-Ld 4 S9N
UoISI99 g/uUoISNjoUO D) 924nog E}] Jaquinp 20p | wiey| epuab 9|gejieny|

sjuswnoo Aselodwa] LONM JO IS

\F
JoAe1) | dnoyoy BUIMIOAA NN S| Adne

ONEPLUS EXHIBIT 1009

Page 299 of 349



v-311 -
posiAoY L1vD ul 4|9 Joj senss| BululewsJ uo uoissnasiq croeol-ly eeC9 SoA
pajes.; JON 11vD Y-317 Ul uoist|jod HOIHd L7920L-1 Y A4} SO
pajes.; JON 11vD V-3.17 uluonosiep HJl40d uo senss| 0¥920L-L o 129 SBA|
. ubisap Aejal .
pajes. 10N UossolI3-1 S "UosSsolg 1OAIBOSUBL-OJBUIS JO A|IqISEa} U} UO 6€£920L-1Y 299 SBA|
. un uo HOOAd 83w B o
pejes. JON uossolI3-1 S "uossolig Buisn-a1 40 19ed W UORESIPIEPUEIS AU UQ) 8€920L-1Y 299 S|
pejes. 10N UosSdlI3- 1S ‘U0SSILIT aa. Joy buiwn OHYH un /1€9201-1Y €199 SO
psjes.; JON uossolg- 1S ‘Uossolg aa4 Joy buiwn OHYH un 929201 -1 d €199 EEN
(gq4) eutpwi L DYVYH un uo premio _—
PSION uossoLg Ae \\ uo uoissnos|p |lews jo Alewwng §e90L-1 o €199 oA
pajesl; JON UossdlI3- 1S ‘U0SSILIg ubisep HODAd-Y UO suojesapIsuod €920L-1d 2’1’99 SON|
PaION uoSSOII3-] S ‘U0SSO1Ig sowi] BunJlels un uo uoissnosig ££920L-1Y 2199 SO
. paoueApy-317 10} .
psjes.; JON uossolI3-1 S "UosSsolig UopeINBYUOD 8.1N0SaY SH-ING YUNdN 2€920L-Ld 1’169 SIA
psjes.; JON UossdLI3-1S ‘UossIlIg HOSNd uo |DN 1o} sajdioutid ubiseq 1€920L-1 Y €9 SO
_ ubiseq o
pasiney uossolI3-1 S "UosSsolig 300GBPOD) PUE OBGPaS JO SUBLIBULSY 0€920L-Ld €9 EEAN
psjes.; JON UosSOLIg- 1S ‘U0SSILIg OWIN-NIN 118D-8BUIS 1@ UO 6¢9¢0L-1Y 2ee9 SO
PS8ION uossol3- 1S ‘UosSsoLg ubissp SY-|SD UO suolesapISuoD 82920L-1H 1'2€9 SO
. dO papusixe .
pajes. J0N UossolI3-1S 'UosSsolig 103 uisyed Y WQ UO UOISSNosI /129201L-1d ¥'1'e9 SBA|
PSION uosSoI13-] S ‘UoSSO1Ig uo|ssiwsues}-a. Joj buiddew sahe 929201-1Y 1'Le9 SO
i vaorl - .
PSION UoSSoL3-1S UossoLs -NIAL Jol Buioueiea peol Munidn paaod il §e9e0L-ld LS oA
. Buines ABisus gepoN Jo} )
PSION 10SSOLIg-1S LossoLT suoin|os a|qnedwood spJemyoeg-uou uQ 7c9eol -1 o 9 oA
. Buines )
PEION UOSSOLT-LS UOSSOL ABisua gapoN Joj yoddns unj/gn| panosdw) €2920L-1 5§ oA
P8ION UosSdlI3- 1S U0SSILIg VYdASH-OF 404 Xda 3N 22920L-L e [AA] SOA|
PSION uossolg- 1S ‘Uossolg VdASH-Ov 10} 81040 0eqpss) 0D 12920L-1d [AA] SOA|

ONEPLUS EXHIBIT 1009

Page 300 of 349



HOSad .
PSION 11vO -4 PUB HODOd- 40 BUIL UOISSILUSUE | 99201 -1 o 1’199 SOA|
v-3.L7ul Butwi .
psjes.; JoN 11vD aWeJ4 Ny/gNe Uo senss| Bullieway €99201-1d 1’199 S9N
. Buixadiinw o
pajesl; JON 0IA9)0d "1 IVO SuS BUISE8IOUI U0 SUORRISPISUOD 299201-Ld [A44) S9N
PSION 11vO V-317 ul Uoiss|wisues} SHS dlpoliady 199201L-L [AR) SOA|
e3.110 HOSNd ) . o
psjes.; JON 11vD Ul UOISSILISUB} [ UO UOISSNOSIC 09920L-Ld €v9 Al
PSION 11vO OWIIN 1N Jo Buileubis uo uoissnosia 65920L-1d L'¥'9 SOA|
S$)00gepod -
PoJESHION LLVOf gy 1pooaud X1 g JO uoienjeAs aduew.oyad 899201-1d ve9 SoA
psjes.; JON 11vD OWIIN 1@ Jo} Butjeubis jou0D /S920L-1d 1'ee9 SO
Juswianseaw .
UMEIPYH A 11v0 SY-ISD Joj uonenies Bunpy 9G920L-Ld A4S oNY
P8IoON 11VD| SHISD I182-84ul UO UoHEBRSSAUL JBULIN GG920L-1d 1'2e9 SOA|
con10 dD papusixe B . so
pajes.; JON 11vD 10 UBISBP SN UO UOREBSaAUI JSULIN ¥G920L-L Y 1433 Al
Buiddew o
P8ION 11v0 11od SHNQ-01-iake] Lo LoIssnosIq €5920L-1d L'L'e9 SOA|
pejes. JON 11v0 V-317UI WO TN jo uolenjeAy 28920L-L Y NA) SOA
PaJoON 11O 317 Ul ve/giewdoy |0Q Yim [043u09 Jomod 1G9201-1H v'6T9 SOA|
yuudn Jellje-Ss0lo UO SUONRJADISUON
oo v-a11 R - so
POION L1vO u1 Bulleas Jamod yuiidn uo suonelspisuoD 09920L-1 €59 A
oo v-317ul B - s
POION L1vO JJodaJ wooJpeay Jamod uo suolesspisuo) 6v920L-1 o cee9 A
pajesl; JON 11vD V-3.17 40} %oeqpas) [0 8%920L-1 o €vYT9 SO
psjesl; JON 11vD VO Joj uoeoo|fe 82.nosas HOONd 1¥920L-1d €vYT9 SOA|
psjes.; JON 11vD VO UM aa4 Joj Bullpung My N/M OV 9¥920L-Ld €YT9 SO
psjes.; JON 11vD QLHOS tht HoRESINY S¥920L-1d [A44%) SO
92Jn0saYy ql/eL/| jewlo4 HOONd
psjes.; JON 11vD v-3171 Joj ubisaq Iva 9201 -1 " L'¥'29 SO
v-a11 .
PSION 11vD €¥920L-L Y L'¥'29 SOA|

Jo} spoyjew Buixa|d)NIA MOVYN/MOY 1N

ONEPLUS EXHIBIT 1009

Page 301 of 349



\2ALLANERIA]

PSJON 11vD| wslueydosw uonedo|e aouanbas w‘_:«w:m_m /8920L-1H v'G SOA|
HOIH-3 10 cO.:NNFEEbEb:cD_mem_M.__n_.
PSION 31z °11vD| ¥OT 40} ONIN-NIA Ul dwayds uoheso|e 989201 -1 14" SO
210WIeDI W INeI1aD 1210ads UO UONRJaDISUON
510 VYdNSH-ON R . s
PSION 11vD aa. sdoNsz'L. 10} Hd U UoIssnasIq G89¢0L-1d €g Al
10 add.l ¥o1 0 YdNSH R . so
PSION 11VD - U1 8dA1 HODV-J Uo UOe.apISUOD) 89201 -1 €g Al
510 VYdNSH-OW AdLl 407Ul HONd-3 R . s
PSION 11vo pa[npayos-uou pue HO4d Uo uoissnasiqg €89¢01 -1 d €s A
pasiney 11vD 000 uim ubisap SHINQ TN 289201 -1 L'1'G9 SO
PSION WWodEeND ‘ZNVY Auiigedes pue jppow 43 3N 18920L-1d 14 SON|
T TT T arosg N
pesiney ,:E%E:m_) (d'a-1oM) clonMN bIZ'oe 089¢0L-1 19 SOA
pasiney - psloN 108 E/OUES earr] Juid3 Sud 6/9¢01-1d 19 SON|
’ -[eledly ‘Jusdn-[ejedly| jo uoneoyleld (4'6-10d) 892040 €12°9€
‘uossola-1q ‘uossolal - —
PSION B  puion soiuewefeupi aouperew 8L9¢0171Y 89 A
" senbjuyoa | 6/g-19y uo uoisuedxy .
POIESL 10N E18007% abuey Jo aouB WOk [eNuUSIOd £29¢01-1d 89 SOA
. JON-J9H Ul uonew.ou| )
psjesaJ) JON 141 1L1vO uoRoBIIQ 1A LUoREBH | 8oUsIaNaN| 1q 9/9201-Ld 89 SO
[04JU0D JOMOd BIA uonebnin ]
pajes. JON 11VD eoUBIaLaI] joULEYD Bled YUIdN G/920L-1Yd 89 SO
wawAoldeqg 0o14-010B |\ )
pajes. 10N 11v0 104 uoenfeng Bulepopy Buipe 1se ¥29201-Ld 89 SO
PoION 11vD|  [BuuByd-09 Ul UOHEUIPI00D BOUBIBLIBIU| €/920L-1Y4 89 SO
: HMRUIESRSSY
pajeaJ; JoN 11vD| ®ddusJsiisBiu] HOONd 40} sjuswsdueyuy 2/9201-1 4 89 SO
DUE S90RIUU0 ] A3 10 HoNRNIEAT,
pajeal} ION 11VD 9ouaJ8)lelu| 1 Jo} sjuswsdueyul 1/920L-LY 89 SOA|
DUE 100007 JOMOA A/QM 10 UONeNIeAT
sjuswoidaq 1oN-19H .
PRION L1v0 UHM SWIS|qo.d [BUUBYD-02) JO UOEDYUSP| 0/920L-1 4 89 SoA
pajeaJ} JION 11Vv9D| @dueuwiopiad Aejey jo uonenjers waysAs 699201L-1d 99 SON|
uoneJedo o
pajea JION 11vO OUVH PUE UOJEo0|[e SWELANS [neyyoeg 899¢01L-1d €199 SO
251110 Y-317 Ul Ineyxoeqg R . s
pajeaJ) JON 11vO uo [euBIg 8UsIBjRY AeleY JO UBISS( /99¢01L-1d 2199 Al
V-317 Ul sjpuueyd o
PoJESHION L1v0 |0JjuU0) [Neyyoeg Aejey UO SUOHEISPISUOD 999¢01-1d ¢199 SoA
PSION 11¥D| HOSAd-d Pue HOOAd-Y Jo Buixeidiiniy G99¢0L-1d 2199 SO

ONEPLUS EXHIBIT 1009

Page 302 of 349



pSIoN SOlUoAH09I3 O Spoye Al uoonpay Buipossq pullg 60.20L-1d 44} SOA|
uoneba 6By

pojyess} JoN SolUoH08I3 O] Je1ieD u) Buiddepy 9210088y HOIHd 80/20L-1d [AA) SOA|
Bulinpayosg Jalte)-ssol)

pejesJ} JoN SolUoA08|3 O] 10} UOREDIPU| OIS BuRIBIS HOSAd 10/20L-1d 129 SOA|
syJomjau snosuabolsay

pejes.J} JoN SolUo08|3 O 1910 BoUBWLIOMEd YUIUMOQ 90L20L-L ¥ 89 SOA|
syJomjau snosuaboJajay Ul UoleulpIood

pejes.J} JoN Solo08|9 O 1180~ JO1U1 B B1EN|198 O} SPOUIB §0/20L-1d 89 EEN

wawAoldep HS 9 |puUUERYD )
PRION SOMONPE N Ul [UUBYD [04)U0D T IO} UONEUIPI00D) v0L20L-1 Y 89 oA
pejesJ} JoN Soluo08 |3 O ad.l Joj uoieso|ly swelqng [neyxoeg €0420L-1d €199 S9N
pejesJ} JoN SOIUoAO9I3 O aa4 o} uohedo| |y sweyqns neyxoeq 20420L-Ld €199 S9N
pojess} JoN soluosos|g 97| ubisep HOONd Aejey uo uonelspisuo) 10£20L-L Y 2199 S9N
Juljumoq

pojess} JoN SOlUoAORI3 O ur uBlseq ULy [04U0D) [Neysoeg 00£20L-Ld 2199 SOA|

HOSad .

PSloN SOIUoAO9I3 O -4 PUE HODAd-Y 0 [oquiks Bunelg 66920L-1d 1’199 SOA|
ubisep

poyess} JoN SOlUoAO9I3 O SY-ISD [Ie0Jew] pue sjoadse Buny 86920L-1d [A4%) SOA|
Uoljeo0|[E 82N0S3.

poyess} JoN $OlUoAO9I3 O SnonBLO9-UOU 1 Hoddns 0} 1eWwo} [ 16920L-1d 979 SOA|

pajeas} JoN SOWORRIIDT| D e e o o Loneniean 969201 -1 979 SO

pojyess} JoN SOolUoAO9I3 O sjuesb 7@ eidninw ut 9d1 HOONd G6920L-1d §6C9 SOA|

pojeati JoN SOIUOA09[3 O] Buieos Jamod Jnoge senssi| Bululeway $69201-1.Y €629 SOl
Vv-317 Jo} Buppiodau

PeION SouoseI3 1 wooJpeay Jomod Jnoge senss| Bululeway €69¢01 -1 o cseo SeA

uonebs.bbe L

pojesJ} JoN SolUoA09|3 O] JO1LIBD 104 Ul HOSNd OO %0eqABBid [N 26920L-Ld €vT9 SOA|

pesiney SOIUOA0BI3 7| V-3L7 Ul uohed0|je 82.In0s81 YOVN/M IV 169201 -L Y L'¥'29 SOA|
Bulnpayos Ja14Jed-ssoud Jo

PJES 0N SOMOA8I3 1 ased ul dejjano adeds yo.ess Jo BuijpueH 069201 -1 cee9 SOA
uoiebaibbe Ja1iied aidpinw

pejes.J} JoN $o1UoA08|9 O 104 90edS Y01E8S HODd JO S1NaNAS 68920L-1d [4%4°) EEN
uolss|WsuUel) N 8y} uo S

psloN $oluoA08 |3 O 889¢01L-1 o 4 S9N

YNVY 8y} 0} 8suodsaJ ay} Joy uoisabbng

ONEPLUS EXHIBIT 1009

Page 303 of 349



PeloN O1H Bun.iodsy wooipesH Jamod ¢eL20L-1d 2SC9 SOA|
paoUBADY N
PSJON SOlUo309I3 O -3.17 Joj Buipunog oipoLiady J1WeuAq 1€420L-1d 1’69 SOA|
£9.) 10 SOIU0JJ09 pacLeApy-aL1 - ‘LG s9
pajeal; JON U023 O 10} SH-WQ TN UO SUORRIBPISUOD) Joypin 0€220L-1d 1’1’69 Al
9]0 SOIU0JJ09 VAL U ONIN - b s9
PSJON U023 O -AS TN Jo} e WUBISSY 82.1n088Y HOIHd 6¢.20L-1d 144°] Al
H H L TTJOTId
pajeal) JON SOIU0JO9IT O Jake|-pIn\ ul swsyog Buixediini 82/20L-1Y €9 soA
Ele LNSNA DU 110 UO UONRIBDISUON
£9.} 10 SOIU0.}0 Gefeeie 1eUlio HOON 04 - b )
pajest; JON U023 O ASIBAI HWSUR. ] UO SUOREN[eAT Joupn /2/20L-1d [A4°] Al
POION SOU0.03[3 O 0 DUE 9001A LOISSILUSUE. | 1 92/20L-1¥ R sop
£9.} 10 SOIU0JJ09 OUBHANS v-a L1 - o )
pajest; JoN uosd8[3 91 Ul gX1 YUIlUMO Uo Senss| Buluieway Gclaol-1d G'e9 Al
9]0 SOIU0JJ09 V-3l - o )
PSION uond8|3 91 104 UBISB ] 0BqPSa U0 UORBJSPISUOD ¥¢/20L-1d 7'€9 Al
Y-317 U ONIN-NIA 10} UoedO| Y o
psjest; JoN Soluosd9|3 O 89.1n0S8Y SY-IN UO UOISSNOSI( €2¢/20L-1d 2ee9 SOA]
pajesl} JoN SoIUoA09|3 O] valu Zcleol-L L'€€e9 SO
: Kouaedsuel ] OIIN-NIN UO Uoissnasiq
ubise@ .
PSION SoluoAd8|3 O SY-ISD Ile2-B4U] UO senss| Bulueway 12/20L-1d 1'2¢€9 SOA]
PSION Soluod8|3 O V-317ul SY INQ Joj Buiddey 900 0c/20L-1d €1e9 SOA|
pajeal; JON $OIU0O8[3 O psoueApy-3 17 ul Bullpung g4d 61/.20L-1d 2Le9 EEN
PSION $01U0.}08 |3 9| UoIssIwsue.jRY oy Buidde |\ 1od SH-ING 81/20L-1d L'1'€9 SOA
psjesJ) JoN SOU09I3 O ALYOS 40} Uoied0| | 82IN0SaY L1/20L-1d 444 SOA|
9]0 SOIU0JJ09 sielliod HOOoNd - A s9
peION uo#0813 O] V0 10 SUOSLIEdIOD BuEWIOL g 9LLZ0L-1Y Vpe9 A
uofeinByuodsy
pajeal; JON SOlUoA09I3 O 0D-0}-|D Uo uolespIsuo) GL/20L-1Y ¥'eC9 SOA]
uonebs.Bby Jelled -
pajesal; JON SoluoA99I3 O 10330 Jed uopeINBLLO? (|9) XapUl Jo1ieD 71220L-1d €¢eT9 SOA]
uolebabby o
pajesd; JON SoluoA99|3 O Je11e0 10} Buiddepy 19-0-00 undn €L220L-ld €¢eT9 SOA]
asesjpy pue UonezIeniu| -
pajest; JoON Soluos09|3 O 41D o} BUIlpUBH poLiad UleNeoun c¢lleol-lY €¢eT9 SOA]
TS U PO T IO O Od o
pajeal} JON 5m08008 O] o st 1) cura vt 10 Uguea LLIZ0L-1Y z€T9 soA
H e
pelEa.} 10N souonoeg o7 Jo11Je0-55010 Joj SPOYIO N LofenByuoD 0L2201-1Y zeT9 soA

2oedg UoJeag olIoeds-a0 NN -Jod

ONEPLUS EXHIBIT 1009

Page 304 of 349



psjes.; JON psjeJod.odu| wwodend }loddns Buijpung g4d UO ¥52201-Ld zLe9 SOA|
’ suoissiwsue.) .
pPaJoON pajesodiodu| wwodeny) -01 1o Buiddew soke| Sy NG €G/201-1d L'L'e9 EEN
PaION pajeJod.oou] wwodenyd HOSNd Jo} uopeoo|e 821n0sa4 N 2672011y 929 SOA|
J uoissiwsue.) -
psjesl; JON psje.Joda.odu] wwodenp BUUSIUB-INW O} 03UOD JOMO 1G/20L-1d §GT9 SO

PSION pajelodiodu] Wwodend|  Ve/g Jewo) |0 YiM Od Jo111ed-ssolD 0S.201-Ld ¥'GC9 SO
pajeal) JoN pajeJod.ioou] wwodend sosed pajiwl| Jomod ul Buljeos Jomod 6¥.20L-1Y €629 SO

PoION pajeJod.ioou] wwodend wooJpesy Jomod jo Buniodey 8v/20L-1Y 2629 SOA|

g uo}09.409 o
psjes.; JON psje.Jod.oou] wwodenp doo) uado 1o} UoeALIsp SSOjyEd lv/20L-1Y 1’629 EEAN
psjes.; 10N paje.od.ioou] wwodlend VO Joj uoissiwisuel [N 9v./20L-L Y €Yo SO
psjesJ J0N paje.od.oou] wwodlend VO 104 |DD Gv/20L-1Y €Yo SBA|
pajesl) JoN pajeJodioou| wwodend) 7N pue 390 o[buls Yjim uoissiwsue.) ¥¥/20L-1 Y vT9 EEIN
11 JOI UoNe0Iie 92JN0S9J MAY-10
J V9D Jo 1oddns Ul sawieyos uoissiwsue. o

P8ION psje.Jod.oou] wwodeny OV-1N BINW J0 Uos1edwod sur] €v/20L-1Y L'v'Z9 SBA|
pajeaJ) JoN pajeJod.iodu] wwodeny 410 Bulnbyuooa. pue BurnbByuo) Zv/20L-1Y €eT9 SO

PaION pajeJod.ioou] wwodenp| WO Jo} Sapodsp puliq pue adeds yoJess 1/20L-1Y 229 SOA|

’ Burteys aoeds yoJess Yyim uonejel -

PSION psje.Jod.oou] wwodenp pUE |, Londo PaLIPOW J0 SaBEIBADY 0v220L-1d L'€2C9 SOA|
pajesl; JON paje.od.iodu] Wwodend uope.ado v 10} HOIHA 6€.20L-1Y 44} SOA|
pajesl; JON paje.od.iodu] Wwodend uope.sdo v 10} HOI4Dd 8€/20L-1Yd 129 SO

suonels Aejoy Ul JusWwiainseaw [puueyd ]
psjesl; JON OlH £Q JUsWasUBYUT D]D)] JO SOUBLLIOMS] /€/20L-1Y 89 SO
UMe.IPYH A OlH SYS olpotisde uo uoyeIspisuoD 9¢/201-Ld 299 oz—
UMD 300Qg8p0 48poda.id ONIN ) . o

PUHA OlH BUIUYSY 10} %0BGPSS} [N POUEYUS GgeleoL-1y €9 N
. MOVNMOV R o o —

PUIM OLH pue HS JO UoISSIWsSuUB. ] Snosue}NWIS veLZ0L-lY §5C9 N

VE/E Jeulio} o
psjes.; JON OlH €€/201-Ld ¥'GC9 SO

120 YHM [0.JU0D Jomod Jalited ssol)

ONEPLUS EXHIBIT 1009

Page 305 of 349



SJONIOH Ul uoijelado panoidwi Joy

PoIESLION Pa1e.0d.100U] LWWICOND SUOISUSIX® Y0oBqpa8) pUe SjudLWaINSes |\ 9LLc0L-d 89 oA
’ aouewJoylad panoidwil Joy .
PoIESRION PEJeJOCIOU| WWOEND sapou Jamod Moy Jo utidiooy ayy Buisesalou| SLLcoi-1d 89 oA
J sjuswAo|dep )
pajesl; JON p8je.Joda.lodu] wwodenp 5D Ul SUORIPUOD 89UJaLaI| ¥11201-1d 89 S9N
’ uoisuedxe abue. Jnoyim =
psjesl; JON psje.Joda.odu] wwodenp pUe UM shejes | 8dA | Joy souew.iopiad 1q €1/201-1d 299 SOA|
pajeaJ) JoN paje.od.ioou] wwodenp|sAejal | adA ] Joj uoisuedxs abue Buijqeus 2//20L-1Y 299 SO
pajeati JoN pajeJodioou| wwodend) sAejpJ Joj aulewi DYYH U0 SMIIA 122201-1Y €199 soAl
PS8ION paje.od.ioou] wwodlend HOOAdd-Y 10} SH-INA 04/20L-Ld 2199 SO
psjes.; JON paje.od.iodu] wwodend HOOad 69/20L-1d 2199 SO
- Joj pasn gy Ul UoISS|WSuUel} EJep U0
psjes.; 10N paje.od.ioou] wwodlend HOOdd-Y uo sjeeq 89/20L-1d 2199 SO
PsloN|  pejesodioou] wiwodend|  HOOAd-Y Jo} [oquiAs NA-O Buels 19/20L-1d 199 SO
pajes.; JON paje.ododu| Wwodlen n 99/20L-Ld 1’199 SOA|
Joy diysuonejaJ Buiwiy [neyxoeq-ssaooy
paloN pajeJodioou] wwodend| SHS olweuAp oipolsade uo s|ieep Joypn4 G9/20L-1Y 1269 soAl
g SUOISSIWSUE.} o
pajeaJ) JoN paje.od.iodu] wwodend) HOSNd 01 500 ButkeAuoD ¥9/20L-1H 1’1’69 SO
pojeati JoN pajeJodioou] wwodend) X 10} @ouew.oyiad Jepodaud g yuey €9/20L-14 aa) SO
ealJ) J0 9)eJodIodu| Wwoden HOISSILISUEA 2 $9,
psjes.; JoN pay | [end ONIN-NS 401 Buxadinu (90 29/201-1d €v9 A
pajesl; JON paje.od0ou] WWoDEND|  Z Jewo} HOON 404 AHSIOAIP Jiwsues | 19/201-1d cv9 S9N
g suolissiwsues QNIIN .
PSION PRIEJOCIOOU| LUWODEND Jo} sjueJb pue sepow uoissiwsel 1N 09.c01-1 Vv SN
psjesl; JON paje.od.iodu] Wwodend 0L-loy ut s3N jo buixe|diinw [eneds 6S/20L-1d 2¢ee9 SOA|
’ uonesado ONIN e
psjes.; JON psje.Jod.iodu] wwodeny -1 1 sedsSUB.-UoU “SA Judedsue | 86/20L-1d 1'ee9 SOA|
pesiney paje.od.odu| Wwodenp SY-ISD Uo sjejep Jaypind /S/20L-1d 1'2e9 SOA|
pejes.) JoN paje.od.Joou| wwooend) do 96/201-1d 719 SO
PapUSIXd pUe -], Yued Joj suseped SY-JN
SUOISSIWSUE.}
palON pajesod.iodu] wwodend GG/201-1Y €1'e9 SO

OWII 1@ 4o} Buiddew 900

ONEPLUS EXHIBIT 1009

Page 306 of 349



lleg teybueys jueon

pejes.J} JoN -[BIEOJY LSO -[eIeaNY SjusWdUBYUS SHS Jo Alewwng 86/20L-1d A4} S9N
PaION I°g _m_cm:mcw o S¥S olpotade o1weuAp jo Buliebbii ] 16/20L-1Y 1’269 SOA|
-[e1edly JusonT-[gjedly o ' ' ’
juson-jeledly ‘lieg OWIN TN Jo} -
POION leybueys juson-@ed|y| seo4nosal HOIHJ o Buiddew yiys 211040 96.201-1d vvo SoA
JusoNT-Rledly ‘|leg ONIN-NS e
PoIES} 10N leybueys jusoni-leoy|  Jo@sed ur HOSNd uo Buixadininw DN S6/20L-1 Ev9 SoA
jusonT-ja1edy ‘|led
paloN leUBUBYS 1USONT-[S1e0N HOSNd 10} sepow uoissiwsues N ¥6.201-Ld L'¥'9 SOA|
l19g teybueys juson N N
PRISIION| _on ison-pereony \ Bullieubs xoeqpas) pue mocms_wum £6/20L-1Y ve9 EN
n Eﬁ%@b@ﬁ@ H) 4
pajeaJ) JoN WISOMTIRIEINY lieg abejs-om} 0 -[oY BU} JO JX8jU0 B} Ul 26/20L-1Y ¥'€9 SO
leybueys juaonT-[eresly " o JoLLin
|leg reybueys jusont 0L-19Y Jo} YJomawe.y 3oeqpasy
PSION -[e1e0|Y ‘WBdNT-[Bled abe)s-om Jo Juswdojesp Jaypn4 16,2011 Y V€9 SeA
lleg reybueys jusonn s
psjes.; 10N -PIEO]Y YUBONT-[eNeaNY OWIN-NIA Jo} syewo) |0 06.20L-Ld 1'ee9 SOA|
psIoN 1eon-PIeoNV o8 ubisap SH-ISO 68/20L-1d 1'2e9 SOA|
leybueys juaonT-[eresly :
JusoN-jeledly ‘lieg
pejesJ} JoN leYBUBYS 1USONT-[B1E0N Bullpung g¥d Pueg sp!iA UO uoissnasIq 88/20L-1d [A%%) SOA|
Juson-jeledly ‘lieg Buijpung g4d e
PIES 0N leybueys uson-[eyeoly| Joj Buipossid Aousnbai4-awi] aleyo) L8/z0)-1d cLe” SeA
eon-Bleoly ‘|1eg Buijleubis uoneoo|e .
PajEe} ION leybueys juaonT-[erealy 901n0saJ HOSNd snonbiuod-uoN 98.201-1 929 oA
|leg leybueys juson |04u0d
PRION -[e1e0|Yy ‘WBdNT-|Bledy Jomod Jo111e9-SS010 U plemio4 Aepn S8L20L-1 Y vse9 SoA
|leg reybueys uaon Jamod
PRION -[e1eo|y ‘BN T-jBled|y wnwixew Joj poyew Buleos Jemod v8/20L-1 Y €529 SoA
Juaon-|eledly ‘|leg uonebaibbe
POION leybueys juson-[elesy Ja114ed Joy buplodss wooupesy Jomod €8420L-1 Y (A SOA
uaon-|eledly ‘|leg uonebalbbe Jalised snonbiuod
PoIE} 10N leybueys juson-[elesy -uou Joj Bul|feubis 19sPo ssojuled ¢8Lz0l-ld Lo SoA
lleg reybueys jusonn
psjesl; JON -BIEO[Y “IUSONT-BIE0N V-317 ur ubisep jpuueyds N HOONd 182201L-L Y L'¥'2C9 SOA|
lleg reybueys jusonn -
psjes.; JON -BIEO[Y ‘JUSONT-BIEON V-317 Ul Uoliedo|[e 824n0sa4 HOIHd 08/20L-Ld [AA) SOA|
lleg reybueys jusonn
pSloN -BIEO[Y ‘JUSONT-BIEON X L0 g9PON UO /Z6'GZH L 0} [esodoud 1xe | 61/20L-1d S's SOA|
|leg reybueys jusont Buiddew uonew ol
PSIES S ON -[e1eD1Y ‘WBdNT-[Bled |y pue sapod uones|jpuueyd HOOdd-SH 8L/201-1d Ves SeA
lieg teyBueys jusonT A
pasiney - peloN pue HOONd pue HOSNd snoaue}nwis 111201-1d 14 SO

-|8yeo|y ‘JueonT-jeleoly

U0 NI/ WO 7101 asuodsal el

ONEPLUS EXHIBIT 1009

Page 307 of 349



eal) 0 SjuswinJjsu| sexs togewpse A S SO,
pajesJ} JoN ) isu| ] 155 (108101 103 ISW-N BUBNW HASAd 028201L-1d 22¢€9 A
aouewJopad 3N g-jPY uonewnsa o
pajea} JoN SjusWN.ISU| SEXd | IS5 [189-4o1 103 BUINW HOSAd 61820L-1d 22¢€9 SN
2l SjuswinJjsu| sexs VE/E Sjeuliod - ‘G SO,
POION Y sl L 10@ Buisn [04uo0d Jemod Ja11Jed-sS04D 818c0i-1d v§eo A
uonebs.Bby Jelled -
pajoN sjuswn.jsu| sexe | 10} BURIOdEN LIOOIPESH JOMOd UO 21820L-1d 2529 SO
VD 10} HDDNd Uo sewayos o
UMEIPUHAN SWOWNASUI SBXOL] |\ cciusues SOYNIOY 0 uosLedwon 91820L-1Y L'vY29 oNfl
pajeas} JoN sjuswn.jsu| sexe | V-317 Ul uoRo8ep HOI4Od UO SMBIA §1820L-1d 129 EN
od V-317 uruonebmn )
psjoN|  p¥1(MN) uopelodiod ey SBBLIEN] HODTd PESEq YI-UON 71820L-1Y 89 EN
pajoN| Py (MN) uolelodio) e V-3171 40} s¥oeqpss) QNI padueyus €1820L-1Y 7'€9 SO
od uonefe ibbe .
pajean joN| Py (MN) uonelodio) e JLLED 103 BUIPUEY UOISIIEO HOTH 218201-1Y AA°) BN
pajesIoN| P (MN) uonesodiod fei| ubiseq 8oedg yo.tess HOOAd 11820L-1Y [A%A] BN
|leg reybueys uaon Sjus WadUeYUg UOIBI0SSY )
POIESL ION -191ed|y _Hcmosn_._mumo_< |20 J10j uoljelspisuo) ssaullie ULERRS 89 SoA
lleg feybueys jusonn BNIeH )
poasiAoY -|91eo|y Jueon-|eiedly 10} SjuaWddUBYUT UOIBIDOSSY (19D 60820L-1 89 SOA
jusonT-[eleoly ‘|jeg uoposjes )
POIESL 0N _Nr_mcmr_w JusdnT-eled|y||@D @duew.iolied 19N 1©H 0.40e|\/001d 1d 80820L-1d 89 SOA
con10 jusonT-[eleoly ‘|jeg %0eqpas) |00 ) ) o
PeIEa 10N leybueys uaon-[E1eoly| 8 '[oY JO SjusWadUBRYUS UO UOHBISPISU0D 082041 89 A
con10 JusoN-[eledy ‘|eg aouew.oyad ) ©
POIESHION teyBueys jusonT-jejedly [euueyD ered 6/g-1oY 1PNIOH 908¢01 -1 4 89 A
=) WsoT-elEoN f__mm_ DUJOH .0} 8dueW.i0}Jad [Buue! OJJUo - 3 SO,
psjoN leybueys wson-preopy|  PUPH 1O }1ad [BUUBYD [0.4U0D 50820L-1Y 89 A
lleg reybueys juson 5 5 )
psjoN ooy usom-preony|  UCWECHINIS6EINO [PULEYD joAuod 3N ¥08201L-1-Y 89 SO
lleg reybueys jusonn 5 .
pajoN |BIEON WISOM-PIEONY aouBW.oLIdd pue BullepolN YOdLN €08201L-1Y L9 SO
lleg reybueys jusonn £ ’ 6 e
UMEIPUHAN |BIEON WISOM-PIEOY ejo. | adAy Joj Buiwn DYVH 208z0L-1Y €199 SN
19 teybueys juson -
pajeas} JoN LIBIEON “RISOMT-PIEONY HOIHJ-Y Jo} peaN 10820L-1 Y z1'99 EN
lleg reybueys jusonn Buixord -
pajea.} JoN [BIEOY SN -1y uixodiiniN HOOAd-Y 008Z0L-1Y z1'99 SO
JusoNT-Rjedly ‘|leg -
pajea.} JoN Kejpr @@ Joy Burwn 1N 66.20L-Ld 1'1'9'9 SO

leybueys jusonT-jeyeo

ONEPLUS EXHIBIT 1009

Page 308 of 349



SyJomjau snosuaboJsiey

o

UMEIPLAA LO9IS0d MON uj uonebiiw ssuaJsyBul HODNd Sv8coi-1d 89
e wAo|dep [puuBy9-0D) 001d-040B |\ ]
PoIEa} 10N L091S0d MEN ay) ul poydw Buuonted 82inosal plgGAH w8c0l-1 Y 89 oA
UMeIPYH A wiodjsod meN MOz Mulidn Joj uswubissy HOIHC €¥8201L-L 44} ONj
umeJpyy wi02}Sod Me adl ¥ot-o - ’ S8,
PYIM 1S0d MeN OIN-NIN JO S3NSS! 2ISeq 8y UO SIsAjeuy Z¥820L-L Y G Al
Buijeubis .
PSION Hosed S¥YS 2IpoJady UO UoieIBPISUOD JaypNH \v8e0L-L Y bes9 oA
suonn|os e
pajesJ) JON yosjued SYS 2IpoLady U0 UORRIBPISUOD) JaLhin 0¥820L-L o 1’269 SO
pejes.) JIoN yooejued val 6€820L-1H 1’169 SO
uluBise@ SY-IN@ MuldN 40} D0 pue SO
pasiney Yoojued 0L Sonss! UBISA0 0009000 (1 - 8682011 €9 oA
pejesJ; JoN yosjued ONIN-NIA Mullumo(Q Joj 30eqpss) 0D /€820L-1Yd €9 SO
PSjES 410N HosUEd -UONI Jol Bullieuf m(u_‘D:_\D,_ _b_ _H.m_‘ ‘ud_oc_ DES.L 9€8e0l -1 LEE oA
polea 10N Yooed| e ou a1 U0 SIEISD U SE820L-1 Y 979 sa/
posinay yoajued AQ BUIBUBIS 147 11IED-S5g :n m i ¥E8Z0L-1 Y 1’29 EN
H ) —
pasiney yoejued JOLLP-880.2 LI IONIAIA0 LA 4 4 a0 Un €€820L-L Y 129 SOA|
sisAleue uoiosjes )
POIESL 10N Sjusnsu| sexs | |92 V :@0uew.oylad |99 auozjoy JoopinQ ceseol- 89 oA
sjou-jay Joj sewayos uonebiniw )
psloN Sewnsu sexaLf oo 184811 HDDAd 21qnedwo 6/g-1oy 1€820L-1Y 89 SO
S¥S dlpoliade e
PSION SjuSwnsu| sexs L OlWeuAp Joj suonelspisuod Bulleubis 0€820L-1 bese SeA
PoION SJUBWINJISU| Sexd | OWIW 62820L-1Y v'v9 SOA|
-NS 1N 10} HOIHJ o sjiejsp Jaypnd
UOISSIWISUR | BUUSIUY-BINIA o
pajesJ) JON SjuswinJsu| sexs | 10 1o so0ig Buip|ing 21seg Buikoads 82¢820L-1Y 9 EEN
UOISSIWISUR | BUUSJUY -
pajesJ) JON SjuswinJsu| sexs | NI 0 Jos Buixeidin | [08U0D pue eleq 128201-1d €9 EEN
PaloN SjuswinJsu| sexs | ONIN 92820L-1Y L'v9 SOA
1N Joy Buieubis pue sspo UoISSIwSuUel |
pajeal; JON sjuswnaisuj sexa] | V-317 Ul sSpow uoissiwsuel ONIN 1d GZ820L-1d G'e9 SOA|
Buiyonms NINNS .
pejesJ; JoN sjuswinJisu| sexs | S1WeUAp oy %0BqPas) [N AN ¥2820L-1d €9 S9N
pejesJ; JoN sjuswin.jsu| sexs | ub1sep 300Gepod X |8 €28201-1d €9 SOA|
pejesJ; JoN sjuswin.jsu| sexs | Buoisuswip ONIN-NIN 1Q UO 22820L-Ld 2¢ee9 SOA|
pajeal) JoN sjuawinsu| sexa | Koustedsuey ONIA-NIA U0 SMBIA 12820L-1Y 1'e€'9 SO

ONEPLUS EXHIBIT 1009

Page 309 of 349



uoissiwsues} HOSNd pateisn(o

PoIES} 10N oluoseued 10} 8NSS| UONENPOW-J3jul U0 UOISSNOSIq £98¢01-1d 929 SOA
uopeoo|e -
PSION dluoseued 92JnosaJ snonbiuod-uou N Joj Buieubis 998201-1 929 SN
UOiEDO|[E 824N0S3J SNONBIUOD-UOU TN 10} .
PoIES} 10N oluoseued uolien|eAs aouewoyad walsAs [euolippy 598¢01-1d 929 SOA
uolneJado o
PSION oluoseued Ja1Jed sS0UD 10} YE/E Jewloy |0d 98201-1 Y veeo SOA
psjes.; JON oluoseued| - z a €9820L-Ld €Yo SO
H T
pajeaJ) JoN oluoseued MOVN/MOV pue Jojedipul jsenba. 29820L-14 [ A SO
Buinoauoq 10 UOISSIWSURN SNOBURLINWIS
uoleba.b6y L
POIESL 0N oluoseued Jaute Joy Buiodey [OD olpotliad 198201 -1 d €ve9 A
uonebs.bbe Js1lied pue o
pejes.J} JoN Oluoseued (LHOS 10} UOREOIPUI 30.1N0831 HODNd 09820L-Ld [AZA°] SO
eaJ) J0 JluoSEu., I44S PUB UORBLLIOM! Ve $9,
pejesJ; JoN ! d WOVNMOY 104 SUOREINBILOD (1 HOS 659820L-1Y [AZA°] A
jewLo} 8zis peojAed o
UMEIPYH M Oluoseued ob.1e| UO UOISSIWSUR SOVN/AMOY 1N 85820L-1d L'¥'29 oNY
uonebalbbe Jaiites 1oy DO o
PoIEeR 10N OMIOSEUE 550 108 Butlpung MOWN/OW 1N J0 1ioddng 45820171 Vres oA
ol 10 ILOSBUE uoneba.bbe Jsl1ied Joj uoidsies o .
psjesl; JON ! d lBULBLD SOVN/MOY T J0 Moddng 9G820L-Ld L'¥'29 Al
uoneba.bbe Ja11ied o
PoIEa} 10N oluoseued 10} S9WBYDS UOISSIWSUBL} YOV N/ OV 598¢01-1y bves SOA
ol 10 IIOSEUE SOWAYOS UOISSIWSUE.} o .
psjes.; JON ! d WOVNAOVY aidninu jo pioddng ¥G820L-Ld L'v'C9 Al
pajeati JIoN oJuoseued anss| uope.nbyuodal 419 €5820L-1Y £eZ9 soAl
pojeati JoN ojuoseued| Buinpayos Joliied sso.d Joj 80eds yoleas 258201-1Y €29 SOl
pojeasi JIoN oJuoseued uoljelado Ja1ited ssoJo Ul HOl40d 1682011 Y 1'2'9 SOl
UoJjeo0||E 82JN0S3 .
pajes. J0N delelps HOSNd JeIsnjo-Bnw o BuljeuBis 0G820L-L Y 929 SO
HOSNd J8snjo o
PSION HoLePeN -}[NW JO UOIeOOo|[e 82INOSAJ UO UOISSNOSIQ 678201 -1 929 SeA
uoiebalbby Jalie)d o
pejes. J0N Yo 1eipsiN Ut UBISEQ VE/E 18I0} [ UO SMBIA 87820L-1d Y629 SO
pajeal) JON o 1eips|| Ul HOSNd/HODONd Pue HOVHd usemisq /¥820L-1Y 89 EEN
20U JaLI91UI 1192-Jo1UI UO UOISSNOSIA]
PSION do1eIpa|N| SHS dlpoliady paseq JueD-TM U0 SMIIA 98201 -1 o 1’269 S9N

ONEPLUS EXHIBIT 1009

Page 310 of 349



Buijpuey .
pojess} JoN 317 pUE S8SED 1011 UOR93IP HOI4Dd 68820L-1d 129 SOA|
waysAs QNIIA Ul BUUSIUE AJEpuodaS ]
pesiney 317 HOJUO UoHMS D1WRUAQ /Z6'SZL O ol 88820L-1d S's SOA|
uone.nbyuod ONIIN UM YdASH-OF .
PsIoN 317 103 UBISBQ HODA-SH JO S10adsy awog /8820L-1d L'2S SOA|
UME.IPUIAA SISYOM| P32UBADY-317 40} Jua Wby S0uaJaLIeu| 98820L-L Y §€9 oNY
leneds Uo Dased AINON DoUBUUT
JouleH .
POReA ON OWOSELB| ) uopeyieoues o) apis 3N Jo Aigissod S88C0L-1Y 89 oA
pejes.J} JoN oluoseued | Ineyxoeq Jo} DYVH 1a/1N Jo uostiedwo) ¥8820L-L Y €199 EEN
pejesJ} JoN Oluoseued Ineyyoeq Joj Butwl OYVYH 101N €88201L-1d €199 S9N
pejesJ} JoN Oluoseued HOOAd-Y Jo} sjewo} |0 28820L-Ld 2199 S9N
pojess} JoN Oluoseued jusweoeld HOOAd-Y 188201-L Y 2199 S9N
9]0 oJuoSseUe, HOSAd -4 pue - '1'9" s9
POION ' d HOOAd-Y jo Buiwy Bunels neyxoeq 1a 0882011 o bres A
9]0 oJuoseUe, POOUBAPY-3L1 - G s9
PSION : d 10} SHS olpoLiade o1weuAp uo uoissnasig 648201-1d bes9 A
sJa114ed Jusuodwod .
PoIES} 10N oluoseued a[dninw uo Sy N Joj uononpalt ND 8/8¢01-1y cree SOA
23} 10 oJuoseue, OWIN - '1'G s9
poyess} JoN ! d -A/NS Ul SYING TN 05 S PUE 900 1/820L-1d 1'1'e9 Al
23} 10 oJuoseue, HOISSILUISUEA b s9
PeIzaAIoN ) d OWIN UM HOSNd uo Buixeidpinw 0N 9/80L-1 ¥ €vo A
ubisep .
PelEe S ON oluoseled 300Q8pO2 X ] § UO SUOIJSPISUOD Jayln §/820L-1d V€9 SeA
SUONJBJ9PISU0D .
pejess} JoN Oluoseued OWIN-NIN Yy toeaipul 1od SHING ¥/820L-Ld 2e€9 SOA|
paloN Oluoseued uBisap SY-1SO I192-Ja] €/8201-Ld 1'2e9 SOA|
uolienjens zdag :ubisap Sy o
pesiney oluoseued -1SD Joj Bupnw 3y uo sisAjeue [pAs| yur ¢L8e01-1 Y 2ze9 SOA
uoiienjens 1da)g :ubisap Sy o
pejesJ} JoN Oluoseued -1SD 10} BuBNW Ty Uo SisAjeue [eAs| yur 1/820L-L Y [A4%) SOA|
PsIoN Oluoseued ubIsap SH-ISD [[192-B4jU| UO SMBIA 0/820L-L¥ 1'2¢9 SOA|
psloN Oluoseued 8~G Mues SY-NQ Jo} Buiddew 500 69820L-1d €1e9 EEN
uoiebabby
pejes.J} JoN Oluoseued 89820L-1d 129 S9N

Jalate) Joy buipioday 10D olpolsady

ONEPLUS EXHIBIT 1009

Page 311 of 349



TLToraC T T roora ) il

pajesJ) JON 317 101 UOISSILISUR I MAY UO U JSDISUON [ANTA0] 52 Y9 SO
Vv-317 Jo} Juswalinbay o
psjes.; JoN 317 Bul||euBIS pue S3POoy LOISSILSUE) M L1620L-1d L'v'9 SO
psjes.; JON a1z ., N a1 U0 BuxadIALIAA 01620L-L Y €v9 SOA|
pasueApY -
psjes.; JoN 317 -3.17 Ul PUBLIIOD) DL N UO SaNss| 60620L-1Y ¥'6C9 SOA|
paoueApy-3 17 Ul uonebabby o
PoIE} 10N 31z Js11ueD Joy Bunjiodey woolpesH Jamod 80620L-1 cee9 SoA
uonebs66y L
PSION 3Lz ollie) o} Bu _xw_Q_::E NY JO uoienjeA3 20620171 Ve SOA
oSING %000ep0d X 18 YWIMm OININ _ . so
pasiney 317 90 V-317 J0 UoRen|eas souewIoMad 906201 -Ld €9 A
X 18 Jo} YJomawel .
posiAeY iz 30Bgpas 4 Jusuod Wo9-0M | UO UOISSNOSIg S06201-1d ve9 SoA
Jawadueyud QNN o
PSION 31z “NIAl 10} UBISSP Y00GEPOD) [9AST-OM | 06201 -Ld ¥'€9 SOA|
H Hadm A A £ i
pajeal) JoN 31 7|uoneoipul Jod SHINQ Jo4 ubisep Buljjeubls £0620L-1Y zee9 SO
10JIUOD MUIIUMOD UO UONEIODISUOA
pajeal} JoN 317| IeuoBoyyio pue SHINQ [euoBoylo-isenb 20620L-LY z€€9 EN
LM QIAWIAI=OIALIO ADMIS SOUBLUIQUISL.
pajes. IoN 317 OWIW-N Jo} uBisap Buijjeubls L0620L-L Y 1'€€9 SO
10.1UOD MUTIUMOD UO UONEJIDDISUOND
pajesJ) JON 317 uofenfeas Bugnw SY-1SO 00620L-Ld 2ee9 EEN
pasiney 317 uone.nByuod pue useped SY-ISO 66820L-1Y 1'2¢9 EEN
psjesJ) JON 317| 4O pepusixe Japun ubisep useped SYNA 868201L-1Y 7'1'e9 EEN
PSION 317 Buiddew 5O pue uogeso|le 00 /16820L-1d €1e9 SOA|
pajesJ} JON 31z Builpung gYd Uo SMeIA 96820L-Ld 2'1'e9 SOA
uolss|wisuenal .
POION 31z Joj Buiddew yiod SYINQ 0} JoAE| U0 SMBIA 968204-1d Freo SOA
He) ¥ ™~ (=1 bl A B i H
PSjON 317 E®E>O_Q®U [2uueyd-09 JoJ suoljlenjeAs 6820114 9 SOA]
aouewjoliad 1suueuD e1ep DUB I0U0N
Buinpayos sds
pesiney 3Lz ul sesed uofeoldde 410 a8y} 4o} STUO €6820L-1 v oA
V-317 jo uonebaibbe Js1iied oy -
psjes.; JON A17] soeds YoJeas pue BuIpoosp pullq HOOdd 268201L-Ld 2€T9 SOA|
pasinay 317|peY Joyesipul Jollied uo senss| buluewsay 1682011 Y €9 soAl
psjes.; JON 31z 8Nnss| UoIsI||00 HOIH 40} SMBIA 06820L-LYd [AA) SOA|

ONEPLUS EXHIBIT 1009

Page 312 of 349



251110 SYJOMIBN aalLv-aLiuian psywn B I so

POIESRION SusWISIS BN ‘BINON -19MOd 10} Xoeqpesd MYN/MOV 1N 6662011 o bres A

EDNON SJo1Ju09 dejiono o
PelEe ION ‘SHIOMION SUSWSIS BION aoeds YoJeas pue suoljenbyuosay 8E620L-1 Y €eT9 oA
pajeaJ; JoN SYHOMISN Jallied Io} mc__:_umcow OO..WWO‘_Q Jo} 1€620L-1Y 2¢€29 SOA|
SUsWIaIS BINON ‘BION ) ’
SuoNIUNRD 20eds UDJESS DIIDAGS A0 WO
SYIOMISN - 10} Sjew.o, Bunuswoe Q.R\_ o7
pajesJ; JON SUBUBIS BIYON ‘BINON 31740} } 10 bul jawt 9€6¢0L-Ld [AXA°] SAA
10 sAem aAneuJBlIe UO SUONRISDISUON
SyJomeaN padueApy-3 1 ul e
PSION SuswiaIS ENON .m_v_OZ mr___uooo_u pul|q pue slew.Juo} |1Dd @C__UENI G601 -1 Y cee9 SOA
SHIOMIBN Budd -

pajesJ; JON SUBUBIS BIYON ‘BINON SdS Joj buiddew HOIHd ¥€620L-1d [AA°] SAA

psjoN BION|HOI4Dd UO uoissnasip [lews Jo Alewwng ££620L-1Y 129 SO
EDON Buinpayog Jellen .

PJESL 0N ‘syJomieN suaswiaiS eON|  jusuodwoD-SS0ID Yym sanss| HOI4Dd ce6eol- e SoA
PalON lomenH JLISUEI | d0g] pasaIn 1049 doouon 1€620L-1-Y LG SOA
PSION ‘omenH ABJsus Jol suonn q_\om‘ \V».nw »w._ _sow 1 0e6c0L-1 §s SOA
PSION fomenH 1192 AllenpeJb uo UQISSNOSID Jounin 626201 -1 gg SOA

UMeJpYl A lomenH VddSH-Ov 10} seriobsied 30 82620L-1d [AA°] ONJ
pejON 1oMENH 4Ll bsba lall L 1262011y zTs EN

lena Jol UONeANORaD oNd I Daseq
PeION lomenH VdASH-Ov 10} uoieinbyuod 0o 92620L-1 ¥ [AA°] SOA|
vaaoTrT Jv .
PeION PMeNH| oo 18010110 BuidnoJB U0 LOISSYSI G26e0L-1d A SON]
psjeal} JON PMENH| oM JeLIe- 1ol UBISAD LN ey ¥2620L-1 ¥ _.N.m SOA|
pasiney PMENH| oM Jeliea- 1ol UBISAD HAAAa-QH €26201-1d A SOA]
pelON loMenH b Bn iSO 2z620L-1 Y L1'ZS EN
pasiney - PaloN lemenH| 10D 40} HOIdO-S Jo Jamod Jusue auy 12620L-1d L'L'g SON|
10 ugnegu e (v ‘a-lovl) #000M A b1z ez
pasiney - PaION lemenH| 10D 40} HOIdO-S Jo Jamod jiusue sy} 02620L-1H L'L'g SO
10 ugneguLien (v "e-lox) c0onM Q) blzicz
pasiney - paloN jemenH| 10D 104 HOIdD-S J0 Jomod jiwsuel) auy 6L620L-1Y (e SIN
1o uoneoueln (4 7-19M) zoanM N #17°'cZ
SR VENCINE) (U]} L
pajesJ; JON 31z N O} N SUIIUMOp UO Apris Uogenuwis 8l6c0L-1Y 1’1’99 EEIN
pajesJ; JON 317 aqdJ ur gNe pue Ny ussmyaq Buiwi | /1620L-1Y 1’1’99 EEIN
29110 Rejpd v-311 . o ©
pajesJ; JON 317 QL Ul UoReso| sWeygns 70 Ineusoeg 9L620L-L o €199 Al
pajea} JoN 317 HOOAd-Y Jo sewayos Buiddew ay | G1620L-1 Y 199 SN
HOSAad .
PeION 317 M PUB HODAd-Y 10} Sjoquis Buneig ¥1620L-1 Y 1’199 SOA|
pajess} JON 31z pAAR €1620L-1Y v EN

JO1 ©LWBUOS UoISSIlSUR) euuDIue-NINIAL

ONEPLUS EXHIBIT 1009

Page 313 of 349



201110 EBON qcreerg yewio4 ) . .
PeIEe 10N ‘SHIOMION SUSWSIS BIYON HODNd Jo4 AlisieAlp uoissiwsuel) uQ 19620L-1 Y cro A
enjoN e
psjes.; JoN ‘SIOMPBN SUBWBIS BINON sopow uoissiwsue) ONIN-NS HOSNd 09620L-Ld L'v'9 SOA|
SYIOMN 00g9pP02 B|gNop o) mco;mgm; ISUOD e
PoION SUSLLIBIS EIYON ‘EIYON Y00GSPOJ S[qnop 10} suohesp! 65620L-1Y €9 SOA|
Buieubis pue ubisab MoRADSS -
291110 S)JomIBN OL-Pd ILTUIONIN R s so
POIESRION suswaIg eBON ‘eBON| -NIAl 4o} 1oddns SH-INQ Yullumop 8y uO 856¢01-1 o cee9 A
25110 S)JoOMIBN SYH-ISO [82-I8jul R . so
PJESHION suswaIg eBoN ‘efoN| Joy Bunnw 3y jo Apnis uonenwis | abeig L5620L-1 o cee9 A
SHIOMIBN 6 .
PSION SUBLIBIS BINON ‘BION ubisep SY-ISD |[e2-elu| 956201 -1 1'2€9 SO
[SYCNEN] SY-ISD Wero .
PoJESHION suswaIg eBON ‘efoN|  Aoeinooe uswainseaw D 9|geAsIyoy §56c01-1 o l'ees SoA
SHIOMIBN .
pesiney SUBLIBIS BINON ‘BION dO pepus)xe Uo sSmelIA SH-INd ¥56201-Ld 7’19 EEAN
SHIOMIBN o
PalIoON SUBAIS EPON ‘BINON uoissjwsuesjal o} s|ielep SY-INa €6620L-Ld L'L'e9 SO
EPON Bo.60 Bunod z
pajesJ) JON ‘SJOMBN SUSWBIS BION uonebsoby Jsliied Joj buniodsl |ISO ¢s620L-L XA SO
EPON Ba.Je Ueq.n asusp Ul sjinse. cﬂ.u:om_m.m 7
pajeat) JoN ‘SHLIOMBN SUBWIIS EINON ! ! 166201L-1d 129 SOA]
Jalulen weuodwion ased SNOWoUoINY
IV HOSNd patsjsnjo .
PIES 0N ‘SYIOMION SUSWBIS BINON Jo} syoadse yo-yoeq Jomod Indino 056201 -1 Leo SeA
eoN uopeoo| e paJsjsnio .
PRION ‘SYIOMION SUS WIS BINON | 40} UBISSP WY pue Uoiien|eAd souewW.ioped 6v6c0L-1 929 oA
10 SHIOMIBN paoueApy-317 Ul Ve/e B e .
POION SUSWIS BINON ‘BION JewJo |9Q Joj buiinpayos DD-Ss01D 8r6c0i -1y vse9 A
EeBON uolebaibbe o
POION ‘SHJOMJON SusWSIS BINON Ja111ed yuldn Joj ajnJ uoionpal Jamod Ly6c0L-1 €529 SoA
EeDON uonebaibbe Jaliied -
POION ‘SYIOMISN SUSWIIS BIYON surdn Joy Bupiodal wooupesy Jemod 9v6c0L -1 Y (A SOA
EDION VO 10} suogeuiquio) L
POIESHONI sy 0mpaN suewels enON BuixeidBinA HOONd 8w U0 SvbcolL -l o Eves oA
enjoN S
pejesJ; JoN ‘SHIOMBN SUSWIIS BINON uoleoo|le 82.nosal 4 LHOS ¥6201-1d [AZA°] SO
EDON tia \4
: Jo11IeD Jo} 9ZIS Y009 - A
pejest; 10N ‘SHIOMBN SUSWIIS EINON 111D 10} 9ZIS 400Gep0)d NV €¥620L-L e L'v'29 EEN
DUE UONEJ0IN 90IN0SOM HANAA UL UO
EDON _—
pejesti JoN ‘SYIOMBN SUBWIS BINON Buipung N/V 191480-8S040 0O} PSBU U} UO Zy620L-L Y L'v'29 EEN
21110 SHIOMIBN aal v-a1urshkep R — s
POIESAION suswiaIS BNON ‘BION Builpung YYN/MOV 1N 40 uoienjens H6c0l -1 o bres A
SHIOMIBN
pajesJ) JON addl v-3L7 Ul X0eqpasd MYN/MOV 1N 0¥620L-L o L'v'C9 SO

SUBWISIS BON ‘BINON

ONEPLUS EXHIBIT 1009

Page 314 of 349



P8ION sdijiyd| ©ouslsslul [PUUBYD [043U0D JO UOREBIIA ¥8620L-Ld 89 SO
INd o
PojES ION sdid WoJj UolewIojul [puueyd io1dxe Buialieq €8620L-1 V€9 SeA
pasiney sdijiyd uoneunbyuoosy 419 Jo malrey 28620L-Ld €€T9 SBA|
psjes.; JON L] SeA ol Al Laad uo mcEEmpW_moM 18620L-1d 89 SO
pejes. JON OlH uofe.nByuooa. pue uone.nbyuod 419 08620L-L-d €€T9 EEI
Ja11Jed pa|Npayos-sso.to e
pejes. JON OlH Ul HOSAd Ut [0quiAs Bunels jo uopeoipu| 6.620L-1Y 129 S|
SYS dlpoLiady
PS8ION 1aax o1weuAq Jo uBISaQ [IBI9Q U0 MBIA 8/620L-1d 1’269 SO
EBON
psjes.; JoN ‘S IOMISN SUBLUBIS BINON [043u02 Jamod gNoH 1/620L-1Yd 89 SOA|
EeDON jodsjoy 091d JOOpINO Y}IM 0JoB W
PoIES 10N ‘SHIOMIBN SuUBWIS EBON|  Jo sjoadse aousapisiul pue aoue W Ioped 9L620L-1d 89 SoA
EBON . N
pajeaJ; JoN ‘S5JOMBN SUBLISIS BN asusp ul EQE\AO_QQU dN®eH pue oioew G/620L-1Y 39 SOA]
Jo1 s10adse souewuolied LN NUNUMOA
enoN SUOIIN|OS B)epIpued pue
POION ‘SYIOMIBN SusWaIS BIYON|  spesu juswabeuew aousapelul JIONIOH v26201-1d 89 SoA
pojeas) JoN e T e £/620L-1¥ 89 EN
E%LEBDEEEE
pajes} JoN SUALLBIS BION ‘BINON utidn Joj eouewIoped Aefey |-adA | z.620L-1Y 299 SO
S}I0MIBN [neyxoeg 1o} uoieso||yy 4S
PoIES} 10N suswaIS eBoN ‘efoN| AnewwAsy pue A wwAg uo uoissnosiq L620L-1d €199 SoA
SylomeN Aejey pueq-ul a4 -
PIESHION SUSWAIS BINON ‘BION 10} 9B UM JOA0 DYVH U0 sanss| 0/620L-1d €199 SoA
EDION sjoadsy
PRION ‘S)IoMIBN Suswalg efoN| ubiseq [puuey) [04uo0d INeysoeqg 1q uo 69620L-1 o cLro9 SoA
SyIomeN ubise( [eubis
PRION SUSWAIS BINON ‘BION 90Uy [NeyXoeg Uo Suoissnosig 89620L-1 o cLro9 SoA
BDON Jui|dn psouenpy
PoJESL 0N ‘SYIOMIBN Suswalg efoN| 317 Jos sjuswasueyus Buipunos [puuey) L9620L-1 o ¢S SeA
EDON
POIONI gy o susWweIS EBON SYS dlpoliade olweuAq 996201 -1Y 1’2569 SO\
EDON
pejesJiJoN ‘SYIOMBN SUBLBIS BINON OWIN-NS UM uone.nByuod Yiys o1joAD G9620L-1 Y 2199 SBA|
EDON Buiddoy
PJES 0N ‘syJomiaN suswidig eoN|  dnoub eousnbas pue uoeinbyuod D0 96201 -1 Y brse SeA
eoN JoABB|Io)UI [uUUBYD
PIES 0N ‘SYIOMIN SuawaIS eION| OIN-NS 1N UO Uoiien|eAd souew.ioped €96201-1 v SeA
pajeal) JoN EPON] 550 uy HOSNd Uo sawayos ,wﬂmm_a__hﬂ”c 29620L-13 €Yo SO

‘SYIOMJBN SUBWISIS BINON

120 10 UoNenieAd 90UeULIoLIOd

ONEPLUS EXHIBIT 1009

Page 315 of 349



pajealt} JON Bunswes VO Joj uoneAls g sso-Ued 900€0L-1 ¥ 1'GC9 SO
psjesJ) JoN Bunswes 0L-[oy ut Buijeudis xoeqpse SO G00E0L-1d €Y2c9 SOA|
con10 Bunsuwe V-317 o} uoiewojul YOV N/MOV pue ) e ©
po} 1IN S J0jedipul {S JO uoissiwsue} Juslinduo) v00€0L -1 €ve9 A
pajesJ; JON Bunswesg aL/eL/L €00€0L-1d [A24°] SOA]
jewo4 HOONd {04 AusJenlq Jwsuel |
6 VO 1 unm Buiddey e
pajesJ; JON unsuies BUIXapU] 82N0S3Y MOV-ONYH 1N 200e0L-Ld L'v'29 SOA]
o0 Bunsuwee| 9G4 0L-PH UIVO 1A im uoissiwsue. | L ©
PoJON S [eUBIS MOV-0NYH HOONd 100€0L-1d L'v'29 Al
eal) 0 Bunswe aadl v-317 o) poyetu - b A SO,
pajesJ; JoON S UOISSILISUBL} OV N/MOY UO UOISSNOSI( 000€0L-Ld L'v'29 Al
pajesJ; JON Bunsweg Qaqdl v-317 Joj ubisep (va 66620L-1d 7'€C9 SO
pajes.} IoN Bunsweg uone.nbyuod 410 86620L-Ld €€2C9 BN
SUIPIMpUBE pUB SSPOI X1 ‘SO0 usJa41q
pajess} JoN Bunswes 10} SIEWLIOL |(] USSSG UOISTIUOT) 16620L-1d €€C9 SOA|
pajess} JoN Bunsweg VO Joj ubisa( 9oedg yosess HOOAd 96620L-1Y [ANA) SOA|
00 1A pajeAndoesp -
pajess} JoN Bunsweg BUE 97 11 Usomeq aBesu| Jo Bullpuen G6620L-1Y 1'€29 SOA|
poION Bunswes JalIed-ssoIQ UM HOSNd/HOSAd ¥66201-1 Y L'€T9 SOA
DU LN Ugamaq afevur
psjeal} JON Bunswesg| VO TN UM Buixepu| 82n0say HOIHA £6620L-1Y A4 SOA
psjeal} JON omejod| Aefes QL Joj uoleziuoyouAs Buiwi 1N 266201-1Y 1’199 SOA
eal) 0 OI8O, v-3L1ulvo - ‘G SO,
po} HION 1Asjod Joj uoissiwsuel; Dd] Inoge uoissnasig 166¢0L-1 vse9 A
uonebaibbe
PoIE} 10N owelod Ja114ed ul ubisap sededs yosess 066201 -1 ceTy SoA
uoneba.bbe Jsllied o
PoIES} 10N ownelod ul s8oeds yoJeas paJleys uo UoISsnosiqg 68620L-1 o ceT9 SoA
eal) 0 OIA3)O, v-3L7u ONWIN - ce SO,
pajesJ; JON 1A8)0d AW Joj Joddns Buijeubis sulumoQ 886¢0L-1d [A%%°] Al
SIeNJeH 8uj ut [0Juod .

PoIEa} 10N onelod Jamod el uswiabeue w aouaJa)alu| £8620L-1 89 SoA
jea.) 10 0IAB)0, ¢jeuio} Hoond - 84 s9
P N : d Jo} B_w‘_®>_ﬁ_ Jiwsuel] uo suollenjiensy 986201~} cv9 A
paies); ION sdijud @ouBJByelul UO suondwinsse 3 G8620L-1Y 89 SO

ONEPLUS EXHIBIT 1009

Page 316 of 349



0l ‘8 Ul SjusWwiadueyua

pesiney Bunswes yoeqpasy 1Joddns 0y Buijeubis joauo) 8¢0E0L-1 o ve9 SOA
6 3IOMB W} YOBCPaS) N
pesiney UNSUWes 0l ‘|9 10 suolen|eAs 900UB WO LeoeoL-1 ve9 oA
oL o
posired Bunswes ‘[0 Jo} SIoMa W) YOBgPaa) By} U0 SMIA 9c0e0L-1 Y ve9 oA
5 SjUB WBdUBYUD .
psjesl; JON unswes ONIN-NIN 0} 1D Uoltiedwoo jsag G2oeoL-1y €9 SOA|
vV JLT HAYAA LLANLLLA L4
pajeal) JoN Bunswes|  OWIW-NS usemiaq Bulyopms olweulp ¥20€0L-1 Y ¥'e9 EN
10 1Joddns Ul Morapaal lusuod WoD-NINIAl
6 OWIN-NI Butiepisuoo e
POIESLION Unswes Ajoeded HO DA uo uoissnasiq €c0e0L -1 o Leeo oA
6 OWINW-NIA Ws.Jedsue.-uou o
POIESLION UNSWES]| .gp JuaJedsue.} JO UoleN[eAd 8oUBLLLIOJSd ¢e0eoL -1 o Leeo SN
1es) 10 Bunswe: ONIN"NN V=311 - €e $9,
P N S Jo} Buijeubis j0.3u02 1@ UO suoIssSNasIg Le0eoL -1 o Leeo A
PSION Bunswes|  ubisep SY-ISD |[E2-BAUI UO UOISSNOSIA 020e0L-L Y 1'2e9 SOA|
UMBIPYHAA Bunsweg S¥H-ISD 10} Jojoe} asnaJ uo uoissnasiq 6L0S0L-1 Y 1'2€9 oNi
pasiney Bunsweg dO pepusixe 1o} SY INA 8L0€0L-1d ¥'1'e9 SBA|
sjoqwiAs NGHO SSo4oe o
PRION Bunswes Bulouejeg Jamod SHIANQ Uo uoissnasig LI0€0L-1 Y €ren oA
pejes. JON Bunsweg 0L-19y Joj Burpung gyd 910€0L-L Y 2Le9 S|
6 Buijpung _—
PSION UNSLWes g¥d Jo Alewwns uoissnasip |lews SL0€0L-1H chen SOA
psjes.; JoN Bunswes VO Ul uofieAnoe DD dlpoliady ¥10€0L-Ld INA) SOA|
6 uoibes HOSAd -
pajesl; JON unswes PUE HOOOd Usemiaq Aouedeuosip (00 €10e0L-1d INA) S9N
0 BunswE suoissiwsuel | . ©
POIoN S HOSNd J81sn|Q-AInA Jojjewlod |Dd cloe0l-1 o 9e9 A
6 MBIAIBAQ 80UBWLIONEd .
psjesl; JON unswesg| SUOISSIWISUBLL HOSNd J81SNID-BINA LL0E0L-1 Y 929 SOA|
psjes.; JON Bunsweg [043u00 Jomod OWIIN-NS TN 0L0e0L-Ld §'GT9 SOA|
psjes.; JON Bunsweg V-317 10} Od 1N 48114ed-sso1) 600€0L-1d ¥'9C9 SOA|
psjes.; JON Bunswes VO UM Od1 1N 4o} Buijeds Jemod 800€0L-1d €629 SOA|
Bunodes
psjes.; JON Bunswes 00€0L-1 Y 2929 SOA|

wooupeay Jamod HOONA/HOSNd

ONEPLUS EXHIBIT 1009

Page 317 of 349



yJomeN snosusBolsieH

pajesJ} JoN Bunswes 10} UOIBBI HOd 10 YoEqpeo AIEND 0S0€0L-1 Y 89 B\
pajeaJ) JoN Bunsweg AKousnba.yewiy uo paseq uofouny OIo| 670€0L-1 Y 89 SO
SN 9UIOLH! 10 UoNenIeAD 92URWLIOLID
pajest) JoN Bunsweg| uopouny O1O| GNO SWoH olweukg/onels 8r0e0L-1 Y 89 BN
pajeal) ION m::wc._mw suolissiwsuel | SHS 1o} toaasw jolfe]] IP0€0L-1Y 89 S|
psjoN Bunswes| Ayoeded pue Q|9 Joj uoisusix3 HOOAd 9r0£0L-1 Y 89 EN
6 Repy | .
PSES.ION UNSUWES adA | Buliapisuod ubisap SY-ISD [192-481U] SrOE0L-1 o ¢99 oA
pajes.} joN Bunswes Ml un Ut uolesedo OYYH #70€0L-L Y €199 BN
6 aa.d oy Burwy .
pajes.} IoN UNSUIES| 1o\ 1 H PUE UORE00|IE SWELGNS NEWIoeg £F0E0L-L Y €199 BN
pajes.} IoN Bunswes Buiddew 390 HOOAd-H Zroe0L-1 Y 199 BN
pajes.} IoN Bunswes Buixeidninw HOOAd-Y LPOS0L-1L Y 199 BN
pajes.; IoN Bunsweg uBisap soeds yotess HOOAd-H 0r0g0L-L Y 199 BN
OL-loy ut Buixe|dniniy SHS pue .
PRION Bunswes UONBAIIOY SHS dlWeuA(q Joj S80Inosay 6EOEOL-1 ¥ bes9 oA
pajeaJ; JoN Bunswes OL-1oy ul spoedsy SHING 1N 8E0£0L-1 Y 1’1’69 SO
6 suoissiwsuel] OWNIN 1N ul Buixadiiniy .
PojES. ION UNSLWes |0JJU0D puUe Bje UO SuoIsSsoNnsIq Jaypn4 LEOEOL-1 Y Evo oA
pajeaJ} JoN Bunswes defeefe 9€0£0L-1 Y Y9 SO
sjewlo4 HOONd 4o} AjIsianlq ywisued |
oo N suoIssIwsue}a. paJabbly . w
PoION S ~HOIHd ut Buipooeid OWIN-NS 1N SE00L"L e ah A
pajest) oN Bunswes| QI 1N 40} }ewoy |DQ ul Buljeubts |INd #€0€0L-1 Y L¥9 EN
6 sjuswiaJinbal Buleubis -
pasiney unswes OWIN 71 U0 SUOISSNOSIQ JoUHN €€0E0L-1 Y Lv9 EN
pajes.} oN Bunsweg 0L-IoY 10} sepow uoissiwsues 1a Z€0g0L-1 Y Ge9 EN
pajes.} IoN Bunsweg aweydns NS Uo AjsIonp X | LE0E0L-1 Y Ge9 EN
6 0lL-19Yy 10} mc_toaww_ .
pajes.} IoN unswes [0 POSEq SH-IS5 UO UOISSTOSIQ 0£0£0L-L Y Se9 BN
SY-1SD 03 Buipuodsal
pajes.} IoN Bunswes 620€0L-1 Y 2%) BN

[OO/IIN J0 30eqpas) olpoliad uo Apnig

ONEPLUS EXHIBIT 1009

Page 318 of 349



paywry Rejo | dA L ypm sJomgau -
PojESL 0N MN UOHOIA U] yo.Jeasay | snosuabouajoH e ul uoiasjes |90 buinies CL0E0L-1 Y ¢99 SeA
psywr 6 d .
psloN i) UONOW U] YoJeosay uolieun a|qe.nbyuod yim SYS dlpoliady 120€0L-L Y 1'2G9 SOA|
papwr][  AIsieAlq HwsUeI | UM GZ/eZ/Z Few.o .
POIESAION MN UOHO U] Yoieasay| HODNd V-3 40} Ayoede Buixadipiniy 020801~ ¢ro A
psjwr OWIN-NIA VY-3.L7 10} Xoeqpasd .
PJES ION MM UONO\ Ul yoJeasay 10D/1INd paseg 19sgng uoiued wo) 690E0}-1 ¥ V€9 SeA
paywr| sjesgng uoluedwo) paubissy-a.4d Buisn =
PRISSAIONE i vonow u yoseesey|  OWIN-NIN T Ut UoINPY Yorqpes 890E01 "1 o veo A
201110 pspywnr erep HOS _ - s
PelEe 10N MN UOHOA U] youeasay| -1 Jo @ouasald ay} ul uoissiwisues DN £90€0L-1 o Eveo A
psywn 6o.66 6 d -
pajess} JoN i) UOHIOIA UJ 40JE8SY uonebeibby Jelied Joy buniodal Hd 990€0L-1 Y [ATAY) SOA
papwn Buiinpayos o
PeIE 10N MM UONO\ U] yoleasay 1911JB9-SS049 10} Sanss| bululeway S90€0L-1 o €eT9 SoA
paywr] uoiebalbby Joliien o
POION MN UOHOA U] yoleasay Joj 9oeds yo.Jeas pue Buiposaq pullg ¥90E0L-1 Y ceey SoA
H H T I JUad
psjeas; jJoN dnoio D3N -4 @Anoses Aousnbauy pue AjisieAlp £90£0L-1 Y Z1'99 soA
Aouanbayl Jol BUIDOSD pUIg Natala =D
pajeaJ; JON dnoi9 D3N HOOAd-Y dAno3jes Aousnba.y 2¢90€0L-L o 2’199 SIA
pue AlisJanlp Aouenball Bunloddng
pajeaJ) JON dnoi9 D3N bupeidyiniu HOSA/HOSAd 190€0L-1 2’199 EEIN
- pue HOOAd-¥ 8u} Jo s|iejep Jaylng
pajeaJ) JON dnoli9 D3N|Bullpuey uoisi|jod HOIHd V-3.L7 U0 SMaIA 090€0L-Ld [AA°] SO
PSJON dnoi9 D3N|sewsyos sjepipued Do JO UoHedyISSe|D 6S0€0L-1Y 89 SO
OWo20d V-3 ul uonebo.bbe .

POIESAION LIN ‘dnoi9 93N Jo11Jed 10} S TN JO uononpal NO 850801-1 ¢Lse A
1es.) 10 dno. Uohooles e s9
pa. N 9 03N [N PUe uopendwod 109 :OWIN-NIN /S0€0L-1Y ¥'€9 Al

OWIN-NIA Jo} saouanbas o

psjeal} JON dnois D3N BuIlqE0s / s1i0d Sy T JO 98N 8U UO 9G0€0L-1 ¥ z2€€9 SOA|

psejeal} JON dnoi9 03N Koussedsuesy QINIIN-NIA UO SMBIA GGOE0L-1L Y L'€€9 SOA|
H H ToUdo Ha T i LA L™ P=\w

pajesu} JoN dnoss 03N -S-14Q@ paJssn|d o} Jo->joeq Jamod ¥S0€0L-1 Y 929 SOA
WnwWIxXew 0ainbal 9U1 U0 UQUE RIS

pasiney QJO‘_O 03N euusjue m_mc_w UM uoijedo||e 834nosal €G0E0L-1 Y 979 SOA
SnonBuuoo-uou 10 JoI UBISeD 1BWIIoI 1N A

psjesJ) JON dnoi9 O3N Buijeubis |40 Jo111e0-85010 ¢S0€0L-L 1’29 SOA

PalON uossOLT YNV et o 1S0E0L-1 Y v EN

S1uaWaJiNbaJ UoneziuoJUDUAS uo o1 Aidey]

ONEPLUS EXHIBIT 1009

Page 319 of 349



PaloN emenH uoissnasip Bullpung g¥d SYING /60€0L-1d 2Le9 SOA|
"uolssiwsuesjol o
PeION emenH 103 UBISBP SHING UIUMOG 960€0L-Ld [ ) SOA|
uoneoo|e .
POION 1omenH 904n0sal H)SNd snonbuoduoN 56001 -1y 929 SOA
pajeati JIoN lemenH |0J3u09 Jamod euusjue-pinw yuldn 60€0L-1-Y G629 SOl
uonebabby o
psjes.; 10N lemenH JoLIBD) 10} VE/E 10Q JO UOR.BpISU0D €60€0L-Ld ¥'6C9 SOA|
pajesaJ) JON lemenH V-3L7U1 Od 1N 104 YHd 260€0L-L o 289 SO
psjesJ) JoN lemenH V-3L7Ul Od 71N 10} UOHEALISP SSO|yied 160€0L-1L 1'GC9 EEIN
uoneba.bbe L
pajesJ) JON lemenH Jo11eD 1oy Bupodal [ING/IDD 060€0L-Ld €Yo EEN
a1} 10 omen dh/eL jewiol - 24 S9
psjesJ) JoN ! H HOONd 0} UOREIO| [ 89.n088) (1LHOS 680€0L-1Y 444 Al
- omen uonebe.bby Jo1ie) L w
pajesJ} JON | H 104 XL YHm UBISS %00G8P0D N 880€0L-1Y L'v'C9 Al
con 1o omen uonebalbbe Jalited Joy sanss| ubisep L w
pejesJ} JoN | H 3OBGP3S SOVN/MOY T 0 MOIABAQ /80€0L-1Yd L'¥'C9 A
pajeal) JON DOND ‘lemenH|SSIN pue SSO usamieq AjnBiquwie jeuw.ioy 980£0L-1 Y £eT9 SN
120 Bulipuey JoI SUONNINS 10 sisAleuy
SS( U0 sJaquinu BUIpoosp [BUOHN[OAUOD -
peloN omenH au) 9npa. 0} UBISEP HODAd G80€0L-1d [A%A°] SOA
paloN emenH V-3171 ul Buipodsp pullg HOOAd ¥80€0L-Ld [4%4°%) SOA|
. Buiinpayos 0D .
pejes.} 10N OOWD 'eMenHf o o Bl 10} DO 8UO UO seoeds YoJess €80€0L-Ld €9 SOA|
psjes.} 10N lemenH Buinpayos Jal11e)-ss019 U0 HOI40d 280€0L-L Y 1’29 SOA|
pasIASY - PAION OOWO ‘BMeNH oo o oo .M m . cm. v _o“ i 180801 -1 Y v SOA
pesinsy - peloN lsmenH UOISSILISUR ) 2108 ”m 00 Sidas ] 080€0L-L o 14 EEN
T Lk H J H 14
POION 6.0€0L-1Y [AA] SOA|
o dRRicuR L0l UBISaC] ¥0BAneR-LINAQ.U0NRZIS0ISLOT, —
PoION oL B g oLl L 8/0€0L-1Y [AA] SOA|
pasiney T J . o 1108011 zTS o
pajesJ) JoN 9/0€0L-Ld L'¢'S SO
e - S
pasiney saifojouyos | uosuyul|  uluondedsl HOOS-SH pue HOSA-SH G/0€0L-1 o L'L'S SON
ARUQREHELD [ A-10M) JO0NMN &1 2.7
pasiney salbojouyos | uosulu| ul uopdedal HOOS-SH pue HOSA-SH ¥/0€0L-1H (e EEAN
ARUQREMELD (i /8-104) NN &1 2.7
pasiney solBojouyos | uosulu| ui uondedal HOOS-SH pue HOSA-SH €/0€0L-1d L'L'g SO

10 uoneoueln (4 Y-19x) cnonM A #17°:c7

ONEPLUS EXHIBIT 1009

Page 320 of 349



pejesJ} JoN emenH M DUB N UsaMea Uosied Lo 6L1€0L-1H 2199 S9N
pSloN loMenH|  HOSAd-¥8HOOAd-Y Jo swi Buiielg 8L1e0L-L Y 1’199 SOA|
Joddns o
psjes.; JON lsmenH BuIwl L N 7 J0} [euondQ Jo Loneayielo /11€0L-1d 1’199 SOA|
pajes. J0N emenH SYHIN@ Buisn uoisusixe Buipunog oLLeoL-L Y 2289 SOA|
Buipunos oipoliade o
PSION fomenH Jo} ubisap pue ainpasoJud Buipunos Shieo-ly bese SeA
uoneJinbyuos buiddoy dnoub j6uiddoy o
pejes. 10N lemenH 0UBNbas Ul D00 Hoddns 0} SpouB PLLEOL-LY 1'1'69 SOA|
T ) LSAavvaart
PoION jlomenn| 1oddns 90 Joj Buiddoy dno.Beousnbes eLLe0L-1 Y 1'L'S'9 SOA|
10 Alewwins UoISSNOSID llew]
pejes.J} JoN lemenH OWIW 1N ZLLeol-l 144 SO
: Joj Buiddew JaAe| 0} pJomapood Jo ubisaq
pajeaJ) JON lemenH HOSNd 4e/e|-pinw ul eyep pue [04uo0d LLLE0L-L Y €y9 SOA|
10 sowauoe Buixeidninialo 1o uosiiedwon
pajesl; JON lsmenH aefecie oLieoL-Ld 44 S9N
’ jewo} HOONd 404 AsIoAip jiwsuel |
09D 0} BUUBJUY/ VY Jo Buiddew -
POION tomenH 8y} pue uoieInBLUoD apoW UOISSIWISUe] | 60LEOL-1 M v A
psjesl; JON lsmenH SopoLU uo|ssisue. yulidn 801€0L-1d L'¥'9 SOA|
300qepo ) aAndepy Joj UoRE WO o
PSION tomenH jpuuey) wus | BuoT Jo yoeqpes £0i€01-1y veo SOA
»OEqpas) o
psjes.; JON lsmenH [enUBIaYIq PASE] 500GEP0d B1GNoQ 90L€0L-L Y ¥'€9 SOA|
pasiney emenH X18 40} %00q8pod 71d S0LeOL-L Y ¥'€9 SOA|
psjes.; JON emenH OWIN NN 10} SHINA YOLEOL-L Y [A%%) SO
pajes. JON 1oMENH| OINIIN-NIN Jus.edsue uo uoissnasip |0Q €0LeoL-L Y 1'€'€9 SOA|
uBisap N
pasiney emenH SY IS 104 yeUBq BUANL U0 LOREN|eAT 20Le0L-L Y [A4%) SOA|
paloN lemenH uBisep uteped SISO LOLEOL-L Y 1'Te9 SO
ubisep =
PEION 1omenH SYH-ISD Jo AJewwns UoISSNISIP |lews 001€01-1 Y ¢e9 SOA
pejes.J} JoN lemenH d0 papusyxe Joj ubisap useped SHING 660€0L-1H 1433 EEN
SHNA .
PoION lemenH 860€0L-1d €Le9 S9N

Nuljumop Joj awayos Buiddew 9O

ONEPLUS EXHIBIT 1009

Page 321 of 349



apou
e} 10 [©}JON- - '1'9° s9
psjes.; JON [B}ON-97 feloa y-3.17 Jo BuixeldninA HOOAd-Y SvleoL-ly 2199 Al
e} 10 [9}JON- HIOGd- U! - '1'9° s9
PJESHION IBHON-O1 sOHJY Jawnu ay) Buiptebai uonesspisuod vrleol-ly ¢199 A
PSION H1vO|ulened SH-ISD |89 BJjul UO UOHRISPISUOD evLeol-L 1'2€9 SO
Qaqd.l sdoNge'| 1o} euusjue panqLisIp .
PRION 3Lz 10 sjuswianod Wi Uo uoIsSSNOSIg crieol-ly 95 SoA
VdNSH-OW ad.l WeZ'L .
PRION Lz 10 X¥ @ [PUUBYD [0JU0D UO UOISSNISIQ \pleol-ly €S SoA
VdNSH
9]0 - . s9
P8ION 31z -0 QL WSZ'L 10 Hdn U0 UoIssnasiq ovLeoL-L Y €g Al
VYdNSH-OW
9]0 - . s9
P8ION 317 QaL NSZ'L J0 HODV-J UO LoISSNosIq 6ELE0L-L Y €g Al
VdNSH
9]0 - . s9
P8ION 31z O AL WNSZ'L 103 TdNS UO UoISSNosIq 8eLeoL-1y €g Al
pasiney 317 10 ONIIN-NIN 10} dWiByds uoedo|fe /€1€01-1H 4] SON|
A1 Be1 20un0sal 1221601 UO UOISSNOSIAL
psjes.; JON paje.od.ioou] wwodlend VdASH-O Jo uolonpou| YO S12°Se 9gLe0L-L Y A SO
psjes.; JON paje.od.iodu] Wwodend VdASH-O Jo uolonpou| YO ¥12°GC geLeoL-y A SO
psjes.; JON paje.od.ioou] Wwodend VdASH-O Jo uolonpou| YO €12°GC yeLeol-Lyd A EEN
psjes.; JON paje.od.iodu] Wwodend VdASH-O Jo uolonpou| YO 212'Se €eLeol-ly A SO
psjes.; JON paje.od.iodu] Wwodend VdASH-O Jo uoRonpou| YO L12'Se zeLeol-lyd A SO
P8ION paje.od.iodu] wwodend VdAaSH-Ot Ut uoenbyuod 10D LELEOL-1L Y [AA] SBA|
P8IoON paje.od.odu] wwodend| ONIIN Inoyim Og Joj ubisep HOOdA-SH ocLeoL-L A SBA|
PSION paje.od.iodu] wwodend AJepuooss Jo uoieAoBR-8p PUB UOHRAOR 621LE0L-1 Y 125 SO
01 anp abueud 1ewLIol HAQAOQH
PSION lsmenH DUE S8110R21ED T 10 UOISSNOSIA 8cleoL-ly 69 EEAN
Juswianseaw ]
PeIE 10N tomenH 10D ouloads 824n0sal pue || peoueyu] Leleoi-Ly 89 SOA
PSION lsmenH Qs ; U= oZLeoL-L Y 89 SO
PeEo 1oN _w\smsI_meEmhmDFEEEchms IeAd Scieol-iy 89 SN
UMEIDUIL omen HOOdd-Y 4o} uohenpowsqg B . o
PUIM | H SHINQ PUe SHO Usamiaq Lostiedwon YZLeoL-Ld 299 Ni
eal) 10 lomen HOOAd-¥ Joj buljoiew - Q" )
PeIEe 10N : H -ajeJ pue sanbiuyos) Ayjisteip Aousnbal4 €cleol-iy ¢99 A
psjes.; JoN lsmenH ada4 Joj uoieso|je sweygns un 2zLeol-l e €199 SOA|
pajes.; JON lsmenH Qaad oy Buiwi] OYVYHUN LZleol-1d €199 SOA|
Ao e 1n pue
psjesl; JoN lsmenH 0zLeol-Ld 2199 SO

Auo els 1@ Joj BuixsidyinA HOOAd-Y

ONEPLUS EXHIBIT 1009

Page 322 of 349



sanbiuyos} . —
UMBIPUHAA BIOOON[ ) eoueyug Jo suonenwiIS weishs ZL1E0L-1d 89 ON
paioN e[oJoo N senbjuyos} || peoueyul LZLEO0L-LY 89 SO
aouewJopad HOSNd snobuod -
PRION EI0.010N -UOU UO S10JJ3 [04ju09 Jamod 3N Jo 1oedw) OLIE0L-1 Y 929 SeA
pajes. JoN B[0I0JO V-3177 Jo} Buileos Jemod 69L£0L-1 Y €629 s
uonebalbby Jalued o
PRION EI000N Jo} saoeds yo.eas pue Buipodsp pullg 89LE0L-1 Y ceTo SeA
pajeaJ; JoN e|0I0J0N uonefe.fby Jeliied ul HOI40d /918011 1’29 EN
psloN e[oJoloN|  OWIIN-NIA Jo3 Bullpung g d uo synsey 991€0L-1Y zZ1e9 S
paies; ION BIOOOW o CQEEEEE@&_‘ G9LE0L-L Y 1'ee9 SO
pajes.) JoN BIOJOW| 0 EEH YOLEOL-L Y z€€9 EN
paies; ION Bl0loNf o QQEEE.@EEE.@%_M £91€0L-1 Y 22¢9 SO
paies ION BIOOON[ o ooy 10 101 UBISED s0RqDE8! 10 SIEIE L 291€0L-1Y ¥'e9 SO
paies. ION e[0Jojo S|[20 091d Joj uisped euusiuy 19LE0L-1Y 89 SO
Um”—mw‘a HOZ m_O‘_OuO_\/_ 0214 UNIMIDNID L 10 92U ULIOLIDA wiaishAs OO_‘MO—H—‘N_ ww m®>
pejes. ION BI0JOJOIN|  V-T 17 40} UOPOB[ES 82N0SSY HOIHA 65L£0L-1Y zC9 SO
pojea} 10N BIOIOIO[ ) oot 06 LORPI0UE 9008 8GLE0}-1 Y 979 SN
pojea; JoN e[0JoJoN ;H _.Hw“ﬂ_wcm(mm_\ _ LN /S1€0L-1H L'v'C9 SON|
pajoN DOIND ‘BI0I0I0N v-317 Joy ubiseq SYS 2lpoedy 9G1€0L-1Y 1759 SO
pajes.} JON yos] a1|sxiomiau snosusbolsiey Ui Q10| ulumoQ GSLE0L-1Y 89 SO
A -
PajoN yoal @L|sdoNgz’L Jor OWIN-NIN Pelsisse [puueyo ¥GLE0L-L Y ¥'S S
210UJeD1U SUOepUE]S U0 UOISSNISIA
oo o ad. ¥o1 404 OWIN i . o
PSION yoel dl NN uluoiedoje aousnbas wk_:umcm_w €SLenL-1 Y vs A
aal ¥ol )
paloN yosl AL 101 311 YRS H-OW 10 Buniodes Hd Z61E0L-LY €G S
pasiney yosl aL aal LGLEOL-LY €G S
: ¥O1 404 3N VANSH-OW 0 HOONY-3
VdSNH-ON 10} .
PSION yosl al wm‘_jﬁwoo._a co_ﬁmw_co‘_r_ogm uo uoissnasig 0S1€0L-1 Y &g SoA
VdSNH .
PSION yosl al -OIN 10} wo._:ﬁvmoo._n_ Xd g uo uoissnasig 6riE0L-lY &g SeA
VdNSH-OW aal .
paloN yosl aL 457 o) AJEWLNG UOISSNOSI (WS 8yLE0L-LY €5 S8\
pPasInSY - PAION yoel aL| sdongz | Joj ared HOIH-3 ue jo jloddns LPLE0L-LY z1s SO
Joluoneoleln (7'a-193) e0ZaMAN | Vr_Vrﬁ.“W
pasiney - PAION yosl 1| SdoWsz L Joy aled HOIH-3 ue jo oddns 9rLE0L-L Y TS SaN

Jojuoneouieln (4 ‘e-19M) /0zoMN 177 67

ONEPLUS EXHIBIT 1009

Page 323 of 349



VO Ul UOISSIWSUE] | YOVYN/MOV

psjes.; JON 413 10} SPOLIB} LONOBIBS [PULEYD) ¥61€0L-1d L'v'C9 SOA|

pajeal) JoN sjuawinsu| sexa] | oL-[ey Joy se04nosal Buipunos Buisealou| 618011y 2259 SOA|
EPON Buidd b

PSION ‘SYIOMPBN SUBWBIS BINON OWIW-NS 1N {0} buladew HOIHC 261€0L-1d 144 SOA|

e} 10 o v-al o - YA s

PoIES} 10N #oLSNSY uoneoo||e 82.n0saJ Juljdn snonBiuod-uoN 16LEOL-LY 929 A
Buiinpayosg Ja1i1e)-ssoi) o

psjes.; JON MOLSNSY 10} V€€ JeWI04 | D UO UORRJSpISUOD 06L€0L-Ld ¥'GC9 SO

psjes.; JON MOLSNSY V-3.L7 Ul Hodes woolpesy Jemod 68LE0L-1Y 26779 SO

psjes.; JON e[oJoloN V-317 10} sjuswisdueyus SHS J8Uio 881e0L-1Y 2799 SO
uonebalbby Jallied pue ‘Buiwi] ‘uoneinqg .

psjes.; JON e[oJoloN - SuS oIpoLady o1WeuAq v-3.17 /81€0L-1Y [NA] EEAN

pejes.) JIoN B[0IOI0IN S¥-Na 981€0L-1H 1’169 SO

3ulldn Joy BuiddoH aousnbag yym DO0

OWIW-NIA 1D 91BuisTa Joj ubise@ —

pejestijoN eloJoloN aoueNbag BUIIGWELDS / SHOd SY-ING GaglLeoL-ly 2¢€e9 SBA|

pajes.; JON e[oJoloN uisped S¥H-INA 4O pepusixg ¥8L€0L-L ¥'1'e9 SBA|
Buijeubis o

paloN ejoJojo lou00) pue Buiddepy Joke] Sy-Wd €8le0L-1 Y LLe9 SBA|
uoNeo0| B 320|q 824n0Sa. .

P8ION ejoJojoN HOSNd SNONBRUO-UON 104 1810} (D Z81€0L-L 929 S|
syJompeN snosusboleeH ]

PSJESION EI0J010N $$9208-Uad( UI UoISud)Xg abuey uQ I8LE0L-L Y 89 oA
eal) 10 B|0J0J0 SUOISSILISUBAL o [2)
POIESHION 104N o wim-1n U Hos Nd wo Buxerdnni 10N 08l€0L-L ¥ €ve A

PSION EJ0JOJON INSO Uo paseq ubiseq ulehed SH-ISO 6.1L€0L-1Y 1'2€e9 SOA|
jloddng Buijeubig pue sepon .

pajesl; JON EJ0JOJON UOISSIWSUE | BULBIUY-BINA A UO 8/1€0L-1Yd L'v'9 SO

psjesl; JON BIOJOJON| I N BUUSIUY-RINIA 10} [0.JU0D JBmod TN 1/1€0L-1Y §GT9 SO
$X0008p0D .

posieY El0J010N pue ubisaq 0eqpas 4 Jusuod Wo2-0M | 9LLE0L-1 Y ve9 oA

UMeJPYH AN B[oJoloN [04)uU0D JeMod TN Uo s|lejep Jayrn4 G/leoL-1y 1’629 ONj
psjes.; JON ejoJoloN OYVH Aefey ¥.1€0L-L Y €199 SOA|
psjes.; JON ejoJoloN uBisep [auueyd [0JU0D INeyoeg €.1e01-Ld 2199 SOA|

ONEPLUS EXHIBIT 1009

Page 324 of 349



sJo14Je0 Jusuodwod g SSo.oe

PjES 0N nsiin oS0 uopeoo| aoeds yoJeas oyioads-gn LlcEoL-1d ceeTo SeA
pasiney nsiing BuidnoJb Ja11ied jusuodwood Qg 912e0L-1 Y 1'€29 SOA
. 0l osesjps
PRION 10SSOLI3-1S UossoLT Jo} s|eubis aouaJae. Buipunos oipolsady Sleeol-ld s SeA
S | LA
pajesl) JoN 317 + 0JOB|\ Jo} Jus Wwabeuew aousaaul PLZEOL-L Y 89 SO
10 20oUE ULOLIRd IBUYEYD BIED ULUMOC
psjes.; JON lleAreiN 1 ) o0 €leeol-l Y ¥'€9 SOA|
psjes.; JON IIPABINT o ohano 1ol co_uu@tptbbhwt.mtn Rﬂ Zleeol-l e ¥'€9 SOA|
pajeal} IoN AR T L12eoL-bY ve9 sol
P8ION dreys Sus oleeoL-L Y 1299 SOA|
olpolJady O1WeuA Uo UoISSNISIp Jayln4
pajea.) JON dieys SYING 10} D0 Jo ubiseq 602€0L-1Y 1159 SO
2o.110 de ONIN-NS UM HOSNd uo B - s
PoIES 10N us uolss|wsuel) |D J0} SaNSS| 80U WIOMed 80c€0L-1 Y Ev9 A
eaJ) JO die PSOUBADY 8 S9,
POIESRION s -317 40} q¢/eg/c siewod Joy ax1 HOONd £0c£01-1 o cro A
SN dieyg| Od.L pue go-xoeq Jamod yyim uoneso|e 90Z€0L-1 Y 929 SO
£0J10s0J SNONBNUCD-UOU 10 90URUILIOLIO A
d |04u0d o
PoIES 10N {euS Jomod uijdn euusjue-iad yyim senss| S0ceoL-1 o §9c9 SoA
d |04u0d -
PRION BUS| Jomod 7N V-317 ut ooz 0} Buijeoss Jemod vOCEOL-1 Y €529 SoA
20110 de V-317UI HOSNd pue HOONd R S s
PoIE} 10N s Jo} BunJodas wooupesy Jomod sjeledes €0cE0L-1 Y cse9 A
d uonebe .66y .
psjes.; JON Jeys JoLLIBD) U] SUOISI|I00 HOIHd BulipueH 20ce0L-L Y [AA) SOA|
pajeati JIoN dieys uolesipul uoibaJ [01U0D JB1IIBD-SS0ID) 102€0L-1 Y 1'2'9 SOl
uoJjeo0|[E 82N0Sa. .
PRION oluoseled HOSNd Uo uoISSNasIp |lews jJo Alewwns 00ZE0L -1 o 929 SeA
. VddasH
pesiney UoSSOlI3-1S 'U0SSoLIg -0 10} HODdA-SH 10} piemioy Aepn 661€0L-1d L'CS SOA|
sAejou BuliepISUod swisiueyossw
pajes. JON FSHE] 3101 6/8-1oY J0 JUBWBOUEYUS 861€0L-1d 89 SOA|
OWIN-NS TN .
P8ION 1413 10} POUIBJ LOEOO| I 8910S8Y HOIHd /61€0L-1d ¥'v'9 SOA|
1®D o
pejes. JON 413 9SD Ul [03U0D) J9MOd [BULBYD) [04U0D) 96LE0L-L Y 129 SOA|
uoiebaibbe Ja1iJed Joy uoieo||e 89Jn0sad
pejes.J} JoN 1413 S61€0L-L A EEN

pue Buixsidiinw MYN/MOVY HOONd

ONEPLUS EXHIBIT 1009

Page 325 of 349



pojes} joN olyo9(3 ysiansHiA SY-NQ 3utdn Joj uoeInByuod HO0 0t2eol-L 1’169 SON
uoleoo|e .

pojes.} joN OMIOBIF WSIANSHINY ) 1 0so ) HOSNd JISN[o-HNW WO S|@Ieq 6€2e0L-1Y 979 SON

PoION Olo9[3 ysIgnsHIAl| uoledo|je 824n0sed HOS N JeIsnio-RINIA 8€ze0l-1 979 SON
sJomaWe ) -

pejes.J} JoN 1L1HO 5/0BPAS} O -[0 BU3 U0 SUONEIBPISUOD 1€2€0L-1Yd ¥'€9 SOA|

pojes} joN TLLHO| Nv¥LN-3 Joj Buineg ABieu3 siomjeN UO 9e€2e0l-L 6'9 SN

pajeal} JON DOIND| Olws) By} ussmiaq 8ousIapBIUl YUl UMOP GezZe0L-1 Y g9 sop

Bul (ola)

poyess} JoN O0ND JOLIUIAL (4 ‘6N SON0NT ZLE9E ¥eceol-L 299 SN

PlESA 1ON OOWO| 1o uoneouieln (4 ‘a-19M) 1000M #1eae £ecenl 1 o ¢99 A

pejes.} 0N OOIND HOOAd-Y uo uojeoylie|d zeeeol-L Y 2’199 SOA|

pejes.} 0N olo]/)le} Kejpy @@Ll Joy Butwi jneyxoeg 1N LeZe0L-LY 1’199 SON
ubisap Sy e

PRION OOND -ISD |[92-B.jul UO SUONEISPISUOD Jaypn 4 0ezeol - been oA
UOISS|WISUB.} BUUSIUE .

pojess} joN O0ND a/dnINy\ poUBUS 7 Ul UORESIPUI SHING 622e0l-1d 2ee9 SON

21110 OWIN-NIA uo ) o .

pojyess} JoN O0ND BUIIPUNG Gid 40 1ed W 8U} UO UOISSNISI 8¢ce0l-1d 2'L'e9 A
i JONIOH Jo} s[puueyd ]

PION nsind |0JUOD O} UONEUIPI00D 80U IS LeceOl-1d 89 oA

pojeas; JoN nsiind[ @Al v-3.L7 40} BuiwiL OYVH INeyxoeg 9¢ee0l-Ld €199 SON
0 uoissiwsuel} SYHS olpoliede .

UMEIPUN nsind OlweuAp Joj Jewloy [DQ ul uoisnjoul 410 Sceeol-L LS9 °Ny

i S¥S olporiade .

PoON nsping 9IWEUAD JO UOEY0|[e 89N0S81 UQ ¥Zeeol-Ld 1’259 SON
i SwiRYSAS OINIIN Stohke N

pojess} JoN nsping adninp Joj Buiddepy Joker] o) pJomepo)) €22e0l-L 144 SON
" ubisep .

pojyess} JoN nsping }0BGP38} PUE 00GBPO U0 SUONEIBPISUOD) czeeol-l ¥'€9 SON
v o

pojesJ} JoN nsyiing -317 10} UBISB(] %0BGP3S L0 LOISSNOSIQ] LeeeoL-Ly ¥'€9 SON
i paoUBAPY o

PoION nsping 317 U1 gG sueYy 1o} UBISSP 90 SH-ING 0ceeol-1 Y €1'e9 SON
i uonebaB6y L

umepyipmn nsping JOLLIBD) 10} UOISSIWSUEL | YOYNMOY 1N 612e0L-1Yd L'v¥'C9 ONJ
pejes.) 0N nsping uoisua)xe azis aoeds youess 81ze0L-1d 2€T9 SOA|

ONEPLUS EXHIBIT 1009

Page 326 of 349



qun o
pejes.J} JoN OINOD20d LIN INEYNEg 10} HOIHd-4 JO P3SN 84 UO 292e0l-L 2199 S9N
uoissiwsuel | o
pejesJ} JoN ONOO0d LIN BUUSIUB-INJ 1O} SHS SIpoLied 192€0L-L Y [A42%) S9N
PaloN OWNOOD0ad LIN awayog Bulpunog d1soliady U0 SMaIA 092e0L-L e [A) S9N
g TV
psjesl; JON OWNOD0d LIN -317 Joj 8Jmon.s %00g8pod 8jgnoa 652E0L-1 Y €9 SOA|
U0 Dasea awsuoe Buniodey 191 U0 SMIIA
paoueApy =
psjes.; JON OINOD0d LIN 317 40} 50EGPeR SO UO SMIA JSUMIN 86Ze0L-1 o €9 SOA|
con 1o OL-1BY UrOWIN R oo s
psjes.; JON OINOD0d LIN 1Q Jo} UBISSQ |0 UO UOREIBPISUOD /S2e0L-1d £ee9 A
21110 paoueApy-31°71 ) . s
psjes.; JON OWNOD0d LIN Ul OWIN-NIN 10 03 UoREINBLUOD SYING 9G2e0L-L Y 2¢e¢e9 Al
paoueApy-3 17 ul oo
psjes.; JON OINOD0d LIN OWIN-NI 1usJedsue.-uoN/uaedsuel | GGZeoL-1d 1'ee9 SOA|
pejeas} JON OWO090d LIN SEISO [[22-15K YSZE0L-1Y zze9 oA
Joy Bupny 3 Jo uonen[eAs aouewWIONSd
P8IoON OWNOD0d LIN ubisap SH-ISO I1Po-enu| €G2e0L-L Y 1'2e9 SOA|
paouUBAPY-3 17 Ul 8-G YueY SY .
P8ION ONOD0d LIN -INQ 103 swsyos Buiddey 900 p-ybue 262e0L-L Y €Le9 SOA|
uonedo|ly .
P8ION OINOD0d LIN g4 SNonBUOS-UON 1oddng o} BuljeuBiS 1G2e0L-L Y 929 SOA|
uoiss|wsuel | o
pejes. JON OINOD0d LIN BUUBILE-NJ 0} [03UOD) JoMOg YuIdN 0GZe0L-L Y §6C9 SOA
uonebalbby Jaliie) o} sjuswubissy o
pejes.J} JoN OWNOD0d LIN 501N0S3Y MOVN/MOY Sundn 6¥Z€0L-1 Y A EEN
uonebalbby Jaliied Jo} saweyos o
pejesJ} JoN ONOD0d LIN LOISSILISUBL L S OVNMOW Sulidn 8¥ceoL-1y L'v'C9 S9N
uolelnbyuooey -
pajesl; JON OINOD0d LIN 110 Butinq 99eds yo.eas oyads-3n 1¥Ze0L-1 e €€T9 S9N
uonebalbby Jallien oy -
pajesl; JON OWNOD20d LIN s0eds YoJeag oyioads-3 Uo UoneBrsaul ovZeoL-L e €9 SOA|
uonebs66y o
psjesl; JON OINOD0d LIN Ja11eD) Joj e0eds YoJeag oyioads-3n ShZeoL-1d 2€T9 SOA|
pSloN OWNOOD0d LIN OWIN-NS 404 HOIHd ¥reeoL-Ld [AA) SOA|
psjes.; JON OWOD0d LIN| wewubissy Jali1ed-sso1) 40} HOI40d ereeol-L e 129 SOA|
UoNeZIUOJYOUAS .
psjes.; JON o1j09|3 ysignsyA BWeLGNS DD-BIU] U0 LORRISpISUOD) Zreeol-L Yy 129 SOA|
psjes.; JON o11308|3 IysignsyA OWIIN 1N Jo} Juswiubissy SHS Lr2eol-L e 2289 SOA|

ONEPLUS EXHIBIT 1009

Page 327 of 349



i

euusjue 8|BUIS U}IM LUOREDO|[8 804N0S8

pajeat} JoN dnois 03N 98Z€0L-1 Y 979 SN
snonbiuod-Uou 10 Joi UBiseD eIl LAg
pejeal} JoN LIm3on [e109dg 86p3-|[o0 panoidwi 1oy G8ze0L-1 Y G€9 EN
uoneinooiAl ¥oo1a Bulligoyen eoua ol joll
paloN PMENH[ o eAioe o180 AJEOUSeS LoD ¥8ZE0L-1 Y VLS SOA
pejea.} JoN equyso L 30BqPa8} 0} -y UO S|iejep Jaypn €8ze0L-1 Y €9 EN
SUOISUBIXa Yoeqpas) "
pejeal) JoN BqIyso L 0L-PY O UOIIEN[EAS 0LE L0 oy Z8ze0L-1 Y ) EN
uolsus)xe "
pajeal) JoN Bquyso L 0L-ox 10} 1d20U0D UBISSP YoEqPos.] 18ZE0L-1 Y €9 EN
JusonT-[91eolY ‘llog LM JI[B3, UM Y JOMSWIEY 3OBCPSS) N
PSION _mr_mcmr_w jusonT-eled|y wmmywuo\su— jouonenjeas \Cmc_ wipld 08ce0L-1 ve9 SOA
POSINGY|  8U04EpOA "SBUBIO 131V QeI 101 SUONE INBUUGE BULEIY 6/ce0l-1H A A
pejea} 10N 1Ll 1L UOENBL00 IB1LIED AL WILASY 82€04-1 Y 299 SN
uonos|as [puUBYyD o
pasinoY 1omenH PapuUS)Xa JO Uolen|eAd pue sisAjeuy LicEOL-1H 4 SeA
eBoN .
PRION| oy omen sueLLRIS EON X1aleouodl 9/Ze0L-1 Y g EN
EPION odoud Buires AB :
PBION .wv_._0>>u®2 SUBBIS BINON S|esodo.k UIAeS Joua UO uolIssnasig G/2¢01L-1Y g'qg S|
SyIoMPBN _
pejea.} JoN susLaIg EpjoN ‘enjopy|VIISH J2HIEDY 10} UOBNIOS HOOJA-SH vZe0L-1Y L'zs EN
WIwoo[enp ‘syJomieN 6 _
paloN suswelg N ‘enopy|  VEOSH-O 104 suounios Buines samog €2€0L-1 Y A4 EN
pajes.) 10N v g 5 enIEAS BOUPLLLIOLAA Z/Ze0L-1 Y €9 EN
pojeas} JoN A EEPE_@ . i L1Z€0L-1 Y L'EE9 N
paoN[ T . . i sk 0/2€04-1d Lv29 oA
. | LIN104 0 UNENIEAS JRARI-WIRL
Il H H H H J 7 g ey
PION ielbiaewiisiesodoid LN 0A 10 UONENIBAS 19ASI-NUIT 69ce01-1 Y Lves N
h uope.edo JoNISH o} Yipimpueq .
paloN UoSSOLT- 1S ‘U0SSOLT ZHIN 02 Uit UoneBe.BBe JoLien 89Z€0L-1 Y 69 EN
paloN UOSSOLIT- 1S ‘U0SSOLT seloBsleD 3N 0L-9Y UO 192€0L-1 Y 69 EN
salJobaje) )
paloN OWOOOT LIN| 51 o uoissnosiq iew-o jo Aiewing 99Z€0L-1 Y 69 EN
wodele | ayosineq
pesiney ‘abue.Q ‘eJeuoselfe L 0L'[eY Joj saoBaeD 3N GOZE0L-1 Y 69 EN
‘191V ‘ONO20d 1IN
uone}iwi abesano) [puueyd )
pejes.} 10N OWO20d 1IN (0I1UOD UM DIDIS 10 SOUELLIOLEY YOzE0L-1 Y 89 EN
OL-loy ut fejpy
pejea.} JoN OWOo20d 1IN £9ZE0L-1 Y z99 SN

pue uoneba.bby Jalied Jo uoleuiquio)

ONEPLUS EXHIBIT 1009

Page 328 of 349



PalON U0ssOL3-1S ‘WossoLT| | :<nocmcmMmmePw§_mw< 60E0L-1 Y 1'ZS so
\ a7
pas.Jopuz o WLLIEUD 2011 DY SUOISSS VASH LO#LNVY WoJj seinuliy 80ee0L-1Y S EEN
pajes. J0N 11v0 000 Uim ubisep SHNA 1N £0€€0L-1 o 1’169 SBA|
IIH oS gooreqg
‘sdijiyd ¢ ¢ ‘lemen
— mmu_“mOw‘WNowwﬂ.rz .__®M Bulinpayos Jo11ed-SS010 UM uoneoipul 90EE0L-LN 179 oA
EUBUBLS IO |- B1E0Y uonisod Bup.teis HOSAd uo plemio Aepn
‘juson-[eleoly ‘oluoseued
PSION Oluoseued Aujiqedes SNg I uo uoissnasiq S0ee0L-1 o 19 SOA|
PSION uopisoden | suopdwinssy uolienjeA3 vOQdLN P0ee0L-L L9 SOA|
eo.J} 10 v-all ; o ©
PeIEa 10N L1vO ul 419 Jo} senssi Bulufewa. uo uoissnasiq €0EE0L-1 Y €eT9 A
e} 10 eqiyso (8NeH-aNSIN) - : s
psjesl; JON qiyso L [[09-0} WS4 PUE [[89-0.08 ) Ul D] D8 MOIA 20ee0l -l 89 A
T Im} T Iroar .
e ‘U0SSOIIT- 1S ‘Uossolal uoneoulleln (J'R-1I9M) 1 MCI 0NN H1 70 LOEEOL-1 Y iy SoA
(opoooQq 9ouaJBu0) duoydse | YOdLN )
pes.opu 11N) Jleyo ooy py| Joj senss| Bujuiews. pue sajou uewlieyd 00E0L-1d L9 SoA
pajeaJ) JoN nsiing BuidnoJb Ja1uued jusuodwod 1Qq 66250L-1Y 1'€29 SO
PAION u0sSOLIT ‘YNVY L el el 862€0L-1Y v EN
P8ION uossol3 ‘YNVY| . _E&W /62€0L-1H ¥ SOA|
POION ONOO0d LLN FNVY Jol eoueApe Buiwin aidninul uo o7 Aidos 96c€0L -1 o v SoA
pano.ddy uewureyd LNV Bunesw 1941 NV 40} epusby yeuq S62€0L-1 Y 4 SO
A4 ALLAJ [
PSION meﬁﬁﬂ INOUNIM JB111eD-¢ Jo1 UBISaD LINAAA-QLI veceol iy les SN
‘U0SSO1Ig-1 S ‘SYIOMIBN VdaSH
pojoN| SuswiaIS BON ‘BION ‘|log ) B £€62€0L-1d LTS SO
IUBUBUS JUSOMT-BIEON Ot 10} HOOdA-SH 404 psemioy Ae
‘JuaoNT-[eledly ‘UOSSOLIT
Buluonisod paseq )
PRION uossoL 3JOMJBU IO} UOIEN|BAS UO UOISSNOSIq ¢62eol - L9 SoA
. uonebaibbe o
PRION LOSSoL3-1S uossoLa Ja114ed Joy bunlodas woolpeay Jomod 16cE0L-L Y ¢seo oA
Buiinpayos Sds
PRION 31z ul sased uonedldde 410 ayy Jo} S7TUO 06ce0L-1 Y v SoA
psjes.; JON 317|pley Jojeoipul Jo1iied uo senss| buiuewey 682e0L-1Y €eT9 SOA|
PSION paje.od.iodu] wwodlend S¥-ISD o sjiersp Jeyring 882e0L-1Y 1'2€9 SOA|
OSSO TSSO IO
SuswalS BNON ‘eBON ‘|ied VddsH .
pasiney /82€0L-1Y L'C'S EENN

1eybueys juson-[elesy
‘1U8ONT-I9IBDI ‘UOSSOLIT

-0t 4o} HDOdd-SH 4o} piemuo) ke

ONEPLUS EXHIBIT 1009

Page 329 of 349



ONIN-NS 1N
9]0 sjuawiNsu| sexe - b s9
POION ! sl L 0L-19Y Jo} HOSNd uo Buixaidnin 10N BeeeoL i €vo A
$X400G8poD .
pajesJ) JON BI0I0I0\ puE UBISaq %0Bqpea Jueuod09-0Mm | 8ceell-1Y ¥'€9 SO
L1lVJU OdLZ 1SHVIUSY]
‘1411 ‘03N ‘oluoseued
pasiAey - pajoN|  NIY ‘IPMENH ‘SYJOMIBN (aqa4) eulpwn OYVYH un uo 4 /2ee0L-1d €199 SOl
SUSWISIS BION ‘BON
‘U0SSOLIg - | S ‘UOSSOLIT
1TVvO 1od
1eybueys juson-[e1esy
pasinsy - peloN ueon-gledly ‘“OLH Buiwn 1N Aejel uo 4 9zeeoL -1y 1199 SO
‘sojuoJjoe(3 97 ‘lemenH
‘U0SSO1Jg- | S ‘UOSSOIIT
peloN| O3N ‘e ‘317 ‘Bunswes YoEqpPe4 3N 0} (oY uo [esodo.d jior Geeeol -1y 7'€9 SOA|
‘ ‘eqiyso] ‘e
paloN _m_._.N om_hz Q.F_* L e 30eqPe94 3N 0L “[9Y U0 piemio Aep yZeeoL-L e €9 S9N
yosjued ‘1413 ‘Bunswes
con10 X1 Jo} yJomawel ) . ©
PeIES} 10N 3z 3OBqPaa 4 JUsuodWo2-0M | UO UOISSNIsIg €ceenl-ly ves A
6 sjuswiaJinbal Buleubis .
pejesJ; JoN unswes OWIIN 7N U0 SUOISSNOSIQ Jaypin 2ceeoL-l (4°] SOA|
9.6 SHOMBSN suewiers @D U0 /26" 0] - : S9,
paa.by EION “IUSONT- B0 X1a[eQ uo /Z6'SgdL 1opdL 0zeeol-L e S's Al
SSIAG - DIO SYJomaN S[euUUBYD UOW WOD ) ) ©
peRpte) ol o] SuswlIS BIYON ‘J1Z 4O |0.JUOD JBMOd UO /¢6'GCH L 104 d L 6lecoL-ly 98 A
ol woolun uoneAnoesp i ] ©
S euly) ‘uossolg ‘g17| euusiue AJepuodss uo JZ6'GZH L 40k d 1 8leeoL-1 Y §'s Al
pas.By uossolg ‘lemenH Spow Juew.oq uo /Z6'SZ WL JoidL /1€€0L-1d S's SOA|
poropy|  PEEOCHOOUI WLIODND 51 11605-SH pUE HOST-SH 10 9LeE0L-1Y LG sa
‘salbojouyos | uosuyu| . .
LQUZOULIIN Ty B0 L na0y N pL7 07
poropy|  PEEHOCHOOUI WLIODRND 51 e 14505-SH pUE HOST-SH 10 GLEL0L-1Y RS soA
‘sa|bojouyos | uosuyu| . .
HQUEOULIIA [y 9 10> 1L HONansIN L7 ez
poropy|  PEIEHOCHOOUI WLIODIND e 14505-SH pUE HOST-SH 10 PLEE0L-1Y RS oA
‘sa|bojouyos | uosuyu| . .
uoneoyieln (4 ‘/-19x) ZyenonM N #17°¢Z
u0SSO1J3 ‘Wo2)S0d adlL ¥yo 4o}
0.6 - : S9,
posiby MON ‘11VD ‘317 ‘Yoe] dl| HOONY-3 VANSH-DIN Lo plemio} Aepy EI1ee0L-tY €s A
Mnmoua varitr™ LEY4"] v riova L™K
pasiney - paloN selbojouyos | uosuyul| uluondsdes HOOS-SH PuE HOSA-SH j0 ZLeeoL-1 Y 1'1'g SOA|
uoneoieln (4 ‘/-1ox) LygnonM QL Zcz
paa.by yos| Al Joj Jred HOIH-3 Ue jo Jioddns o} LLEEoL-L Y AN SN
uoneoieln (¢ ‘a-1oM) | MENZOMQ 177 C7
paa.By yoel aL Joj Jied HOIH-3 Ue jo Joddns oy 0LEE0L-1Y AR SOA

uoneaueln (4 ‘e-19x) 1M/070MN | 77 CZ

ONEPLUS EXHIBIT 1009

Page 330 of 349



pesiney - peloN

Uosjued ‘[eHON-91
‘OOND “OLH ‘sjuawinusuj
sexa | ‘Bunswes ‘uoio|\ u|
yoJeasay ‘1 1D ‘Bj0J00N

‘1913 ‘lemenH ‘317 ‘397

Welb
7a pue ejep 7q un Buxednin|y uo 4\

6€€€0L-1d

2199

sol

PSION

IIZ JIF og
feybueys MV ‘N1v ‘1wl
‘nsiiind ‘equyso] ‘(lPAJEIN

‘1 S UOSSOLIT ‘U0SSOLIg

X1 Jo}
>0BqpPas) O -0y SuondwNSSe uoneINWIS

8€ee0l-1 o

¥'€9

SOl

P3ION

‘Bunswies ‘lemen
Ec«.ﬂﬂmﬂ

sexa| ‘UONOIA Ul YyoJeasoy
‘dIeys ‘syIomN suswals
EDON ‘BION ‘BJOJOJON
‘sSolUo}O9|g O ‘lemenH
‘lieg teybueys juson
-[8}ed|y ‘JuaonT-|8jeoly

uone.np SYS oporede uo |esodold

/€€e0L-1d

1’99

SOl

P3ION

1L ‘IIY ‘0A310d ‘O 1H
nspind ‘0OIND ‘PMmenH

UoISUB)Xd
90Jn0saJ Bulpunos N Joj [esodo.d

9eeeol-Ld

1’99

sol

PSION

yosjued

P3ION

"DUNSWES JIUOSEUEd
‘OINOD0Q LLN ‘s)iomsN
suswaIS BON ‘BION
‘WoDISOdMaN ‘Mo lelpa|n
‘soluono9g O ‘1M1l
‘BIIGONW LH ‘OLH Nsping
‘U0SSI1I3-] S ‘UoSSOl4]
‘00D T1LLHOD ‘1IM30
‘H1v0 ‘LLVD ‘wodpeoig

...... oo

101 sonss| UPISAD MOOQaP0D N1 -9

Geeeol-1 o

v'€9

SOl

OWIN-NIN1Q uo 4M

yeeeol-Ld

2ee9

sol

PSION

UOSSOLIg-] S ‘UOSSOLIg

ubisaQq
300gap0D) pue YeqpPas 4 JO SjusWBULRY

€eeeolL-1d

4%

SOl

paalby

nsying 317 "lemenH
‘03N ‘lleg teybueys juson
-[e1e0|Y ‘W8N T-[Bledy
‘013993 IysIgNSHIN
‘dieys ‘199 1V ‘Uossolg
-1S ‘B|0JOJO|\ ‘SOIUOAOB[]
97 ‘sdijiud ‘syiompN

SUB WIS BINON ‘BION
‘0Juoseued ‘sjuswnJisul
sexa] ‘11vD ‘Bunswes
‘ON0DOQ 11N ‘Uossolg

30EqpaS4 3N U0 4M

ceeell-l Y

v'€9

SOl

PSION

IPMENH ‘SYJomeN
suawaIS eNON YNV

UOIJIO}SIp UoISSIwsuel} Sg
uo joedw Bupsooq SY ISO uo S Aidey

Leeeol-ld

SOl

pajeal} JoN

sjuswinJisu| sexa |

OWIN
7@ OL-1eY Joy ubiseQ Yoeqpee ISO

0eeeol-Ld

14 %)

SOl

ONEPLUS EXHIBIT 1009

Page 331 of 349



PSION 8UOJEPOA|/26'GZ ¥ L O} Sesodoud Jxe ] Jo sjoedse uQ €5ee0L-L g SOA|
PSION yosl dlL qal 2see0l-l €g SOA|
¥07404 3N VdNSH-ON 0 HOONY-3
A LA *l*2
PSION 317 40 ONIIN-NIN 40} SWaYDs uohedo|e 1GEE0L-1 Y 'S SO
cu Ber 90un0sal 1221601 UO UOISSNOSIA
ENON D3N E[0I00N
‘00D ‘lled reybueys
JUSoNT-[e1eY ‘WaoNT
-eleo|y ‘pajelodioou)| papoddngsbigieyonioadg-en jo uoniuysp
9S.JopuU - )
P Pu3 Wwooend “Y1VO| 8y uo uonoeLo) (4 ‘g-1od) YD 90€°9E 05€e0)-1 o v A
‘11¥0 ‘ONOD0d LIN
‘U0SSO1Ig-] S ‘UOSSOII]
‘0IUOSEUR ‘leMENH
PasIASY - PAION emenHl T 00 U0 Ade) S 1B 6vEE0L-1 Y v so
e oS T
‘wodele | ayosineq ) o ]
PSION ‘9BUBLQ ‘BJOUOSEI | 0L’[9Y 10} seLobeed 3N 8veeoL-1Y 69 SOA|
1RIY OINONOA 1IN
ubisep aoeds yoseas HODAd o
PRION 391 8y} UO UOISSNISIp |lewsd Jo Alewwng Lyeeol-i ceC9 SoA
E[0I0IO7Y
‘sdijiud ‘317 ‘OLH ‘lleg
0.6 leybueys NV ‘NI ‘el X1 10} R . s
pes.by ‘ns)iing ‘eqiyso] ‘[eAtey| Moeqpss) oL -joy suondwnsse uoneNwWIS oree0L -1 v'e9 A
‘| S U0SSO113 ‘UoSSO1Ig
‘Bunswieg ‘ebuelQ) ‘lemenp
uossolIg ’ .
POIBSBION| ) < 4055015 ‘Oloseuey (aa4) ©ydvH 1N un uo esodoud ior GPEE0L-1LY €199 SN
pejes. J0N lemenyH ONINNA PreeoL-L Y 2¢€e9 SOA|
’ 1o} sjiod SY N JO uoneneAs [aAs)] JuI
dl1Z YY1
-1 ‘UOHOIA U] yoJeasay
pesiney ‘wwioo[eny ‘oielod OWIW-NIN OL-[oY Joj premioy Aepy eveeol -l 2¢ee9 SOA|
‘yosjued ‘sdijiud ‘03N
_m_oLSOQ m _m_,_o\sms_._
a
‘[PHON-97 “O0ND “ou|
9SINDY - PoJO 1M Buines|ajul -y uo - '1'9° s9
pasiney - peloN WWOoRND ‘1 1¥D ‘NSN SHO W IAes|i8ul HODAd-Y Uo 4\ ZreeoL-L e 2199 Al
‘ION ‘NN ‘lIDMentl ‘17
pajejpl o
PSION 317 pue Buiddew HOOAd-Y Jo Alewwng LEe0L-1 Y 2199 SO
BOIOOTY
‘sdijiud ‘3.LZ ‘OLH ‘lleg
leybueys MV ‘NI ‘el X1{ 1o} .
pasinay - paloN oeeol-l Y 7'€9 SOA

‘nsping ‘equyso_ ‘|feAtein
‘1S U0SSI1Ig ‘U0SSO1Ig
‘Bunswesg ‘ebuel) ‘lemenH

oeqpas) 0l -0y suondwnsse uoienwis

ONEPLUS EXHIBIT 1009

Page 332 of 349



g _NLGCNIW oo Viiad IO F T
pasinay - peloN . pue HOONd Pue HOSNd shosue}nwis €/€e0L-1 Y 1% SOA|
“IBIESIY JUSIMT-1BIEIN U0 NN IO Sl o1 95U0dSe. e (]
lleg teyBueys JusonT M _
pasinay - peloN -[B180]y ‘GO -IEOy pue HOONd Pue HOSNd shosue}nwis 2.€€0L-LY ¥ EEN
UO N/ WO Q7101 85UQdse el
pa.By o cowwo_.gw Fz<m 1120 101 10100 Jomod SN UQ S L2€€0L-L Y €629 SOA|
pajoN m ~ 0 0/€€0L-1Y [AA*] SOA
‘UOION U] YyoJeasay
‘Yoojued ‘e|0Jojo |\
pejoN| ‘UOowIw Y2 1eIPdN ‘IDT| S NG 0L-[8Y Jo Buioueleq Jemod uo M 69€€0L-1 €Le9 EEN
‘THLI ‘W] "zl *BligoN W,
L1HOLH 1913 1LLHO
UMSD ‘Wodpeoud ‘IR 1Y
S}JOMIBN .
pejesJ} JoN SUSLIBIS BINON ‘BION dD PopUSIXd U0 SMIIA SH-INA 89¢€0L-1 yie9 S9N
. SJIOAI909Y PaoUBADY Y)IM s[esodold o
PaloN uossolI3-1S 'Uossolg HODNd UoneBaBBy Jalied o uojenieas 19g€0L-1 o L'¥'29 S9N
" N LU e )
paon| . 3Lz ma___in_ tomenH Ja14Jed sso.o ypm uopisod Bupeys 99€€0L-1 Y 129 soAl
ONODO(Q 1IN ‘oluoseued
H NS 10 UONRDIDUI DOSEA 1NA U 4 AA
pojyess} JoN sdijud uone.nbyuodsay 419 Jo malrey G9ee0L-1 o €€T9 SOA|
uBisep o
poyess} JoN emenH S¥ IS 10} 1yeuaq BUNL Lo UoRen|eAg 9ee0L-L Y [A4%) SOA|
pojyess} JoN emenH X18 40} %00q8pod 71d €9ee0L-L Y ¥'€9 SOA|
ENON 03N B[00
‘00D ‘lleg teybueys
Ju9ONT-BJeolY ‘JuadNT
os100U -eleo|y ‘pajelodiooul| payoddngsbigeyonyioadg-en jo uoniuyep w
posiopi3 WWOO[END “Y1vO|  8U) U0 UoNOB.LI0D (¥ ‘6-o) O 90E'9E coeEDL LY v A
‘11¥0 ‘ONO020ad LIN
‘U0SSo1Ig-] S ‘UOSSILIT
‘0luoSEURd ‘lOMENH
UOI}03[es [puURyD o
PRION 1omenH papua}Xa JO Uolien|eAs pue sisAjeuy 19Ee0L-1 Lve9 SOA
LLEAA" =) e
poyess} JoN yosjed Ag BULIPUBIS 117 JBILID-SSQJ0 AL L 09ee0L-L 1’29 SOA|
peyeas} JoN yodjed| o 20-S5010 U1 LIONDEIZD LA AULUO 65€€0L-1 1’29 SOA|
pasiney - peloN uossolg 101101000 JaMOd D U0 S 1 ] 85€e0L-1 o €629 SOA|
pasiney - PeloN paje.sod.iodu] wwodend BuLIcds. Woo. ueial /GEE0L-1Y 269 EEIN
oo Lo BUILA ° waysAs QNIIA Ul BUUSIUE AJEpuodas ) wm
PSIoN uneuyd ‘317 HOJUO UoHMS D1WRUAQ /Z6'SZAL O ol 9GeE0L-L Y S's Al
TSSO R s FaaaH ) -
PaloN ‘eI0 gl iomens amod 10 aspa Wi Bueas Jemod J01 da g6eeoL-1 e €629 SOA|
‘[leg reybueys juaonT JHdI SHd 0
paa.by ¥GeeoL-L Y 1’9 SON

-[aJe|y ‘ueon-jeleoly
UOSSO1JT-1Q ‘U0SSOIIT]

uoneoylie|D (4'6-10Y) 1 H89Z0HD €12°9€

ONEPLUS EXHIBIT 1009

Page 333 of 349



oo

90UB)SIX800

pajoN| ‘olnsiod ‘B[0Iojo | ‘IemenH 88ee0L-1Y 1'2e9 SOA|
MIYD 1WA “DNIAIND § Hod BuUSIUE PUE S SO U0 4M
|leg reybueys jusont BNIPH .
PjESR 0N -[ejeo|y ‘Juaon-eIeoy 10} SjusWwadUBYUT UO[JBID0SSY |90 L8EEOL-1 Y 89 SeA
PaION ‘01AS]10d »o_\,_oommw.__.(.m_./__. Buidd 8% x:mwwm 98¢ee0L-L o €1e9 SOA|
CoMENL 11w ‘sulia -\ Q@ Joj Buiddew 9O uo piemioy Aepn
yo9] -l ‘wwoodenp
PSION| ‘olnsiod ‘lemenH ‘B|oJoJo N Buipung g¥d noge 4M G8ee0l-1 Y 2'L'e9 EEIN
‘nsping “Y4.1vO ‘OOND
oTOTOgUOSSoOTT
510 1S “eleipa | ‘Tl wiened o _ e s
PSION ‘SlIGOINW | H ‘UOSSOLIT Jed SY ISO Uo M ¥8€€0L-L o 1'2e9 Al
M ELY NV ILYiaN Nk
12
‘U0SSO1IT-1 S ‘SHIOMBN
pajeaJ) JON SuswiBIS eI{ON ‘BION dlQ POPUSP® €8¢e0L-1 Y v'L1e9 SOA|
‘3N ‘SOMON00E S Jo} usaped S¥-\ @ Uo plemio} Ae p\
‘uossoLIg ‘] 1D ‘DDIND
uoiienjens gda)s :ubisap Sy .
pajesl; JON Oluoseued -1SD 10 BupnW Ty Uo sIsAjeue [eAs] yur 28€ee0l-l 2ce9 SON|
TSI SJUS WMTITSUT SEXS L
‘O1H ‘UONON U] Yyoseasay
‘Yosjued ‘1413 ‘0aAN e
P8ION ‘dJeyS ‘SYJOMBN SUSWSIS SY-ISO 10} 4M 18€E0L-1H 1'2e9 SO
EBON ‘BON ‘0jN0D0(
-1 | N ‘S21u0J4109|3 ]
psjes.; JON Bunsweg dO pspusixe 1o} SY INA 08eeol-L o ¥'1'e9 SO
6 0l "9y Ul Sjuswadueyus .
POIESLION UnSwes yoeqpas) }loddns o} Buijeubis j0uo0) 6/€€0L-1d ve9 oA
6 YJomaweJy 3oeqpasy .
PSION UNSUwes 0l ‘|9 JO suonen|eAs adouewoad 8/€E0L-1Y ve9 oA
ol o
PSION Bunswes ‘[0Y IO} YIOMB W) }OBqPad) 8} U0 SMIIA LIEEOL-1Y ve9 SO
h wcohmuo\_/ ‘abuel0 sswifoldap N
P3ON| 'ONOD0d _._.._.z E«.uv_w_o._. [eanoe.d Joj suoKeINBIUOD BUUSIUY 9/€€0L-Lyd ¥€9 SAA
8yosined 'ODIND 181V
P8ION 31z uone.nbyuod pue uisped SH-ISO G/€e0L-1Yd 1'2e9 EEIN
SIS TNITSU] SEXS L
‘uossolI3-]1 S ‘Bunswes
‘Yosjued ‘03N e 1eipaN
‘|loAJe ‘Sou0408|3 O
PSION 0OL-foy ut Buipung g4d Uo 4 v/€€0L-L Y 2'L'e9 SO

‘lelu] ‘Azsnpuj uonew o]
Joj syl ‘9)IqoNW

1H *O1H ‘1413 ‘uossolg
JLIHD 11V 181V

ONEPLUS EXHIBIT 1009

Page 334 of 349



pesiopu3 (onogod sajou s uewlieyd Sy 1d €0vE0L-L Y €9 SO
L1N) uewuieyo ooH py ‘ ’
lieg _mr_mcmr_w usom Jal1JJed sSsoJd yjim HosC Mol dl
pasiney - PaION |BIED]Y JUBONT-BIEON ! UM HOSNd/HOSAd 20ve0L-L e L'€C9 SO
pue LN A Usaiaa abedull uo e 1elAa
L1IVY dLZ EHVIUSY]
‘I4.L1 “O3N *Oluoseued
poloN|  ‘NIY ‘emen ‘sy.omeN (a@4) sulpwi OYYH un uo 4M LOvEOL-1L Y €199 SOA
SUSWIIS BION ‘BION
‘U0SSoLIT - | S ‘UOSSoLIg
yosijued ‘[PHON-9
‘00D ‘OLH ‘siuswnusy esb
pss.By| sexal méw&mw _co_ﬂos_ Ul 1q pue erep1q un BueldBN Uo JM 00vE0L-L Y 199 B\
yoJeasay ‘1 1D ‘Bl0JOJoN\
‘1413 ‘lemenH ‘317 ‘391
pas.By uossolg ‘LNvY|  Aejes pue gNe usemieq Burul N uo S 662€0L-1Y 1199 SO
pasiAey - peloN uossolg ‘LNvYH|  Aejes pue gNo usemieq Buiwn N uo S 86€€0L-1 Y 1’1’99 SO
pajes.} IoN $OIU0J08|F 7| Y-T.LT Ul UOREDO|[E 82IN0SI WOV N/M IV 16€€0L-1 Y L'v'C9 SOA
-1S UUSSUNS WWOJETO
‘317 ‘eloJoloN ‘1413
‘nsping ‘eoN ‘syiomeN
suawisIS NN ‘Bunswes uoposies _ - so
PSION Lo . jpuuey Jo jJoddns uo piemioy Ae pn 96EE0L -1 Y breo A
OWO20A LIN ‘lleg
leybueys jueon-[Elesy
‘JusoN-[eJed|y ‘oluoseued
PosINSY - PSION uossoL3 pue anie usamiad Buiwin 10 uo o1 Nielpl S6EL0L -1 Y L1o9 SOA
ouojepoy\ ‘oluoseued
‘INIY ‘uossolT-1S € ased Buiwn 1a o
poo.by ‘uossolIg ‘11D ‘Y1VYD| Jojuseped SY-INQ UN uo pJemioq Ae g VBEE0L - Y ¢199 oA
‘397 ‘lemenH ‘417 ‘O0NO
L1L1lvVo 1IFa
leybueys jueon-[1esy
psa.by Jueon-gledly ‘“OLH Buiwy 1N Aefes uo 4 €6€€0L-1 Y 11’99 B\
‘S0IU0L}09[3 O ‘lemenH
‘U0SSO1IT- | S ‘UOSSOIIT
o110 00gepod X |8 UM QNI ) - s
pajesJ; JoN 317 101 Y-317 10 UOIEN|EAT SOUBWLIOLSY Z6E€0L-L Y v'e9 A
Bunsweg SIONIOH )
PeIES 10N ‘wwodend ‘397 ‘B4900Ay| paseq yD-uou Joy DD U0 SUOeAISSqO veeeoL -1 89 SOA
c__Eoo_m:OF o_\/_on\VAon._ LIN 02]d-0JOB [\ Ul SPaSN pue wa|qold )
pasiAeY - PSION m_mzsos_ m__moo x. laax BULIE2-07) JO LOGEOLIUSE| UO AL 06€€0L-1 Y 89 BN
lomenH “Y1vO ‘L1VO
417
‘equyso] ‘Bunswes ‘NIY
‘wwodend ‘NSN ‘eoN O}Wo4-0JOB\ Ul SPaSN pue wa|qoid
pasiAeyY - peloN 68€€0L-1 Y 89 SOA|

‘B0JOJO I ‘JO ‘BI000AY
‘laay ‘lemenH ‘O LH

MIVD DJND 1 1YD

[eUUEYD-0) JO UONEOLRUSP| U0 A\

ONEPLUS EXHIBIT 1009

Page 335 of 349



wwoolenp ‘oNoood 1IN
‘e|0J0JO |\ ‘BJa00AY ‘|aaM

001d-0J0BJ\ Ul SPESN pue we|qo.id

POION ‘Y1l ‘tomenH ‘nsping [SUUEYD-0]) JO UOREDYRUSP| U0 AN 4ire0l-id 89 A
1913 "{1vO ‘LIVO
JTZ equsor
‘Bunswies ‘NIY ‘wwodend
‘ ‘BIMON ‘WO09}S0
pasiney - pe1oN >>mz_,__wwz .M_O_H_Qo_\,_ Wom__ OIWSS-OIOBIN UL SPSON PUE URIG0Ad oLYEOL-L Y 89 sol
1000 1A ToLl ‘Yl [oUUBYD-0) JO UONEDYUSP| U0 AN
‘Pl ‘emenH ‘O LH ‘1413
M1V 'OQND ‘LLIVD
17 oars O
‘oluoseued ‘ON0D0d 1IN
‘NSN ‘epoN ‘[eybig.e|
PSION ‘lomeny nsyin VO 10} HOONd Uo premioy ke py SLyeoL-1yd L'v'C9 SO
‘1913 ‘lleg teybueyg jusonT
-[e1eo]y YuaonT- S1eoly
" lYBUBLS JUBoNT-[e1ealy HOSNd / HOSAd Pue 410 YiM HOOdd B o s
s SoMeawimosewonvyosy  MEOTY Vee9 A
LEIEy u«hMH%.MHENJMM uoissiwisye ) aigenbuuod uo Aidel g1 ELVEDL-1 Y 14 SON
‘UosSsolIg-1 S ‘UossalIg
‘eloJojo|\ ‘Bunswes uopod|es
POION ‘OINODO0A LIN ‘Ileg jpuueyd Jo 1Joddns uo psemio} Ae pp CLyeoL-ly b¥To oA
leybueys juaonT-[eresly
-[91ed|y ‘Juson-jeledly
‘yosjued ‘soluosos|3
97 ‘D1H ‘siuswinysuy UOIIEDO|[B 82N0SaY
PsIASY - PRION sexa] ‘1Y13 ‘wsiansiiNl  HOSNd snonbBiuod uou uo piemioy Ae ppy LEOL-L Y 929 SoA
‘U0SSO1I3-] S ‘UOSSI1Ig
‘317 ‘dieys ‘03N
‘NSN ‘ejoN ‘Bunswes
(opoooq vYOQ.ln Joj suopdwnsse
pes.opu3 11N) uewlieyd 20H py uofle[nwis uo 8jou s uewliey)d OLvEOL-1Y L9 SoA
~ T ik H ~J Hd T = I B i 1 bid
PSION [eyBigeu ‘pajesodioou]| DD 10} HOIHD-S Jo Jomod jiusue. auy jo 60€0L-1 Y 1’1 SO
uuigalenny . £l NN 11Z.GZ
PSION [eyBigeu ‘paje.odioou]| DD 10} HOIHD-S Jo Jomod jiusue. sy} Jo 80€0L-1 Y 'L SO
uuigaleniy . 25| QNN IZ.GZ
PSION [eyBigeu ‘paje.odioou]| DD 10} HOIHD-S Jo Jomod jiusue. auy Jo L0bE0L-1 Y [ SO
EEooﬁpWH,mwbm@@m.E_J (4 7-198) 1 M7000M N #17°CZ
-1 ‘UONHOIA U] yoJeasay
PSION ‘o104 ‘yosiueq ‘sdijiud OWIW-NIN OL-[oY 10} premioy ke 90¥e0L-L e 2¢ee9 SO
pseiby wiwoolent ‘1 N/ Jol Bunioda) wioopesu jamod uo o1 S0vE0L -1 Y cses SOA
(Bunsweg)
pss.Jopuz Sajou s,uewlieyd OWIIN 1N Pue S 1N yOveoL-L e 14 SO

Ueweyd 00H py

ONEPLUS EXHIBIT 1009

Page 336 of 349



Lid LL) L= -y,
paa.by INVA| o snonBiuoo wou Lo piemuol Aean LGZEO0L-L Y 929 SO
paloN|  ‘Patelod.iooy] EEoo_umMm 01-fo% ul suodunssy 62ve0L-1Y L'vY'C9 SON|
SOOI AT 1 1A uoleinwis Buixe(dniniA MYN/M OV
sylomsN S[UUBYD UOWWOD ]
poo.BY SusWwiIS BION ‘JLZ 4O [0.4UOD JBMOd UO /Z6'GZH L 104 d L 8ereol i o 4 oA
J1Z equsor
‘Bunswes ‘1Y ‘wwodend
‘ ‘BON ‘WO02)SO
_,__mz ..v_ N ,H d 0} WS {-0JOB |\ Ul SPESN pue Wa(qo.d
poaiby| MON “DOAN 'Bl0J010N ‘T PULBLO-09) JO UOREOLIUSP] UO 4/ 12yeoL-LYd 8'9 SOA|
‘840004 ‘1AM ‘TH.LI “HlI ’ ’
‘Il ‘emenH ‘OLH ‘1413
N1V ‘OQWD ‘L1VD
o eqoaEhS
[91E2]Y JusoNT-[ejedly .
PoION ‘Bunswies ‘g ‘oluoseuey SYO um Buinessiul HOOAd-Y U0 4 9ZreoL-L Y 2’1’99 SON
‘wiwoolenn ‘a1z
& Uo[jeo0|[e 82In0say .
pes.by INVY HOSNd SnonBRuod Uou uo pJemloy Ae pp SeveoL-l Y 929 SeA
pas.By 8UOJEPOA /26'52d 1 pa|idwo) ¥ZreoL-Ld gq SON
pao.By wiwooenn 4 Nl UBIsen HNnan-ew ug quaLLefe Lo €7 €2re0L-L Y A4 BN
pseiby| reybueysiueoni-pleoly| pue HOONd PUB HOSNA Snosueynuwis ZZreoL-1Y v EN
US0NT-IRIBO I ‘L NIY/M]
Y :4.(_((_.®_.>>WJ_H_§F. _”_Mw_ Jaiuien weuodwion Alewiid uo Aida) &7 leveol-1 14 N
sexa ] ‘uossolg
-1S ‘Bunswes ‘uono\ uj
yo.easay ‘sdijiyd ‘yosjued
‘ON0QOQ LLN ‘SyiomeN
suaWaIS eNON ‘BINON
‘03N Mo Lepay ‘lleAe N 0L-19y ut Bulpung gyid s
pos.by ‘sojuonoa|g o7 ‘jewl|  uo senss| Bululewsy Joj piemioH Aepn 0crE0L - o cLe” SeA
‘Il =NgoNW, IH ‘OL1H
‘nsping ‘[y13 ‘uossoly
‘O0ND “1LLHO HM®D
‘11VO ‘1'81V MeL1SNSY
‘lleg reybueys juson
SRRt PRt
‘ojuoseued ‘OINOD0QA
11N ‘S)IomjoN-SuswaIS
“BPION 'EDON BI0.010I OWIN 1aoL-PY
pes.by ‘014308 [3 ysIansHIN i 6Le0L-1Y A%] SOA|
|PAE *SOII000[T O 1o} uBi1sa }oeqpas |SD Uo pJemio-Aepn
‘lomenH ‘uossolg ‘1 1VD
‘lieg teybueys jusom
-[eledly ‘Jueoni-jeleoly
pasiAay - PaoN 31Z 00O BMENH| o oodiion fetiis o fudas o 8LFE0L-1 Y 4 s

ONEPLUS EXHIBIT 1009

Page 337 of 349



ONEPLUS EXHIBIT 1009
Page 338 of 349



ONEPLUS EXHIBIT 1009
Page 339 of 349



ONEPLUS EXHIBIT 1009
Page 340 of 349



ONEPLUS EXHIBIT 1009
Page 341 of 349



Declaration of Friedhelm Rodermund

Appendix H

ONEPLUS EXHIBIT 1009
Page 342 of 349



X2

DdO'ISLA'LSIT
ZSSd | ISSd
uossol3-1 S ‘UossolUg ubBisap S¥y-|SD UO SUONEISPISUOD 829201-1Y uois|oag/uolssnasig 1'2€9
abioan

‘spJebal }seg

"UONINQLUOD UOSSOLIT-| S/UOSSOLT [eUOHIppe Ue payoele pul ases|d

‘lle seaq

(@ £1) dizgz9z0l-1d * (s21Aq L4 L) |Wiy/1xel * (s814g Lel) Ule|d/ixel [sjuswydseny/sued

paxiwy/iedinnw

0020+ 8Z#L'SL OLOZ AeN G ‘PO
<NOD'NOSSDOIdT®ualbuolabloabs> uaibuor abiosn
<NOD'NOSSOIdT®uUalbuol-ablosb> usaibuor abioan
UoIINQIIIUOD UOSSDIIF-1S/UOSSOLIT [EUCIIPPE UY [[9#INVH]

3\

:2dA]-1us31uo)
o1eq

‘0] Aiday
woi4
ao9lqns

[«<1seT] [« xeN] [roid =] [3s414 >>]  1oyIny
[<<3se] [< xoN] [Aaid >] [3silH >>] oidoj
[<<3se] [« xaN] [roid =] [3si14 >>] :obessop

SI9pesaH |IEN ||V MOYS
1neeq Ag 1ed 1xaL Moys
1U04 |euolriodold asn suondQ

x OLLAYASLSIT UIMSN

@ W02 209101Q)PUNUIISPOI W[DYPaLL)

DHOISLILSITOIOM NV DS ddDs

L ¥99M ‘0L0Z Aen ‘

SOAIYOIY LOM NV OSL ddDs €7

g

o

N0 607

plomssed sbueyd
EERVEIETENG|
suonduosgns
SOAIYDIY Yyoleas
SOAIYDIY AG3FS1SIT

suondo Ja9uosgns

ONEPLUS EXHIBIT 1009

Page 343 of 349


http://www.lsoft.com/products/listserv_170.asp
http://www.lsoft.com/products/listserv_170.asp
javascript:dismissWhatsNew()
javascript:dismissWhatsNew()
javascript:printA2Message()
javascript:printA2Message()
https://list.etsi.org/scripts/wa.exe?P1=ind1005A&P=94743&c=george.jongren%40ERICSSON.COM&S=Re%3A+%5BRAN1%2361%5D+An+additional+Ericsson%2FST-Ericsson+contribution&L=3GPP_TSG_RAN_WG1&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?P1=ind1005A&P=94743&c=george.jongren%40ERICSSON.COM&S=Re%3A+%5BRAN1%2361%5D+An+additional+Ericsson%2FST-Ericsson+contribution&L=3GPP_TSG_RAN_WG1&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com
javascript:useA2PropFont()
javascript:useA2PropFont()
javascript:showA2Text()
javascript:showA2Text()
javascript:showA2AllHeaders()
javascript:showA2AllHeaders()
https://list.etsi.org/scripts/wa.exe?A2=ind1005A&L=3GPP_TSG_RAN_WG1&D=0&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com&P=68
https://list.etsi.org/scripts/wa.exe?A2=ind1005A&L=3GPP_TSG_RAN_WG1&D=0&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com&P=68
https://list.etsi.org/scripts/wa.exe?A2=ind1005A&L=3GPP_TSG_RAN_WG1&D=0&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com&P=94004
https://list.etsi.org/scripts/wa.exe?A2=ind1005A&L=3GPP_TSG_RAN_WG1&D=0&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com&P=94004
https://list.etsi.org/scripts/wa.exe?A2=ind1005A&L=3GPP_TSG_RAN_WG1&D=0&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com&P=95206
https://list.etsi.org/scripts/wa.exe?A2=ind1005A&L=3GPP_TSG_RAN_WG1&D=0&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com&P=95206
https://list.etsi.org/scripts/wa.exe?A2=ind1005A&L=3GPP_TSG_RAN_WG1&D=0&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com&P=201654
https://list.etsi.org/scripts/wa.exe?A2=ind1005A&L=3GPP_TSG_RAN_WG1&D=0&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com&P=201654
https://list.etsi.org/scripts/wa.exe?A2=ind1005A&L=3GPP_TSG_RAN_WG1&D=0&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com&P=2714
https://list.etsi.org/scripts/wa.exe?A2=ind1005A&L=3GPP_TSG_RAN_WG1&D=0&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com&P=2714
https://list.etsi.org/scripts/wa.exe?A2=ind1005A&L=3GPP_TSG_RAN_WG1&D=0&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com&P=65943
https://list.etsi.org/scripts/wa.exe?A2=ind1005A&L=3GPP_TSG_RAN_WG1&D=0&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com&P=65943
https://list.etsi.org/scripts/wa.exe?A2=ind1005A&L=3GPP_TSG_RAN_WG1&D=0&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com&P=160797
https://list.etsi.org/scripts/wa.exe?A2=ind1005A&L=3GPP_TSG_RAN_WG1&D=0&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com&P=160797
https://list.etsi.org/scripts/wa.exe?A2=ind1005A&L=3GPP_TSG_RAN_WG1&D=0&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com&P=166443
https://list.etsi.org/scripts/wa.exe?A2=ind1005A&L=3GPP_TSG_RAN_WG1&D=0&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com&P=166443
https://list.etsi.org/scripts/wa.exe?A2=3GPP_TSG_RAN_WG1;87840c72.1005A
https://list.etsi.org/scripts/wa.exe?A2=3GPP_TSG_RAN_WG1;87840c72.1005A
https://list.etsi.org/scripts/wa.exe?A3=ind1005A&L=3GPP_TSG_RAN_WG1&E=quoted-printable&P=97825735&B=--_000_E4CE3BC64C3AB6488038754A0E419DE11C017B277EESESSCMS0365e_&T=text%2Fplain;%20charset=iso-8859-1&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com&header=1
https://list.etsi.org/scripts/wa.exe?A3=ind1005A&L=3GPP_TSG_RAN_WG1&E=quoted-printable&P=97825735&B=--_000_E4CE3BC64C3AB6488038754A0E419DE11C017B277EESESSCMS0365e_&T=text%2Fplain;%20charset=iso-8859-1&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com&header=1
https://list.etsi.org/scripts/wa.exe?A3=ind1005A&L=3GPP_TSG_RAN_WG1&E=quoted-printable&P=97826123&B=--_000_E4CE3BC64C3AB6488038754A0E419DE11C017B277EESESSCMS0365e_&T=text%2Fhtml;%20charset=iso-8859-1&XSS=3&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com&header=1
https://list.etsi.org/scripts/wa.exe?A3=ind1005A&L=3GPP_TSG_RAN_WG1&E=quoted-printable&P=97826123&B=--_000_E4CE3BC64C3AB6488038754A0E419DE11C017B277EESESSCMS0365e_&T=text%2Fhtml;%20charset=iso-8859-1&XSS=3&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com&header=1
https://list.etsi.org/scripts/wa.exe?A3=ind1005A&L=3GPP_TSG_RAN_WG1&E=base64&P=97828104&B=--_004_E4CE3BC64C3AB6488038754A0E419DE11C017B277EESESSCMS0365e_&T=application%2Fx-zip-compressed;%20name=%22R1-102628.zip%22&N=R1-102628.zip&attachment=q&XSS=3&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1005A&L=3GPP_TSG_RAN_WG1&E=base64&P=97828104&B=--_004_E4CE3BC64C3AB6488038754A0E419DE11C017B277EESESSCMS0365e_&T=application%2Fx-zip-compressed;%20name=%22R1-102628.zip%22&N=R1-102628.zip&attachment=q&XSS=3&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?RSS&L=3GPP_TSG_RAN_WG1&v=ATOM1.0&LIMIT=100
https://list.etsi.org/scripts/wa.exe?RSS&L=3GPP_TSG_RAN_WG1&v=ATOM1.0&LIMIT=100
https://list.etsi.org/scripts/wa.exe?RSS&L=3GPP_TSG_RAN_WG1&v=1.0&LIMIT=100
https://list.etsi.org/scripts/wa.exe?RSS&L=3GPP_TSG_RAN_WG1&v=1.0&LIMIT=100
https://list.etsi.org/scripts/wa.exe?RSS&L=3GPP_TSG_RAN_WG1&v=2.0&LIMIT=100
https://list.etsi.org/scripts/wa.exe?RSS&L=3GPP_TSG_RAN_WG1&v=2.0&LIMIT=100
https://list.etsi.org/scripts/wa.exe?INDEX&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?INDEX&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com
http://www.lsoft.com/products/secured-by-FS.asp?host=LIST.ETSI.ORG&wa=https://LIST.ETSI.ORG/scripts/wa.exe
http://www.lsoft.com/products/secured-by-FS.asp?host=LIST.ETSI.ORG&wa=https://LIST.ETSI.ORG/scripts/wa.exe
http://www.lsoft.com/catalist.html
http://www.lsoft.com/catalist.html
http://www.lsoft.com/products/listserv-powered.asp
http://www.lsoft.com/products/listserv-powered.asp
javascript:return%20false
javascript:return%20false
javascript:return%20false
javascript:return%20false
https://list.etsi.org/scripts/wa.exe?INDEX&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?INDEX&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?REPORT&z=4&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?REPORT&z=4&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?REPORT&z=3&9=J&9=B&9=I&9=N&s=0&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?REPORT&z=3&9=J&9=B&9=I&9=N&s=0&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?PREF&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?PREF&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?LOGIN1&c=1&L=3GPP_TSG_RAN_WG1&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?LOGIN1&c=1&L=3GPP_TSG_RAN_WG1&X=B51162CB29564E52AB&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?RESET-COOKIE&L=3GPP_TSG_RAN_WG1
https://list.etsi.org/scripts/wa.exe?RESET-COOKIE&L=3GPP_TSG_RAN_WG1
javascript:toggleProfile()
javascript:toggleProfile()

Declaration of Friedhelm Rodermund

Appendix 1

ONEPLUS EXHIBIT 1009
Page 344 of 349



ONEPLUS EXHIBIT 1009
Page 345 of 349



http://www.lsoft.com/products/listserv_170.asp
http://www.lsoft.com/products/listserv_170.asp
javascript:dismissWhatsNew()
javascript:dismissWhatsNew()
javascript:printA2Message()
javascript:printA2Message()
https://list.etsi.org/scripts/wa.exe?P1=ind1006E&P=11808&c=abetet%40NTTDOCOMO.COM&S=Re%3A+%5B61-03-LTE-A%5D+Email+discussion+on+PDSCH+muting+for+CSIRS+design&L=3GPP_TSG_RAN_WG1&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?P1=ind1006E&P=11808&c=abetet%40NTTDOCOMO.COM&S=Re%3A+%5B61-03-LTE-A%5D+Email+discussion+on+PDSCH+muting+for+CSIRS+design&L=3GPP_TSG_RAN_WG1&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com
javascript:useA2PropFont()
javascript:useA2PropFont()
javascript:showA2Text()
javascript:showA2Text()
javascript:showA2AllHeaders()
javascript:showA2AllHeaders()
https://list.etsi.org/scripts/wa.exe?A2=ind1006E&L=3GPP_TSG_RAN_WG1&D=0&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com&P=69
https://list.etsi.org/scripts/wa.exe?A2=ind1006E&L=3GPP_TSG_RAN_WG1&D=0&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com&P=69
https://list.etsi.org/scripts/wa.exe?A2=ind1006E&L=3GPP_TSG_RAN_WG1&D=0&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com&P=11187
https://list.etsi.org/scripts/wa.exe?A2=ind1006E&L=3GPP_TSG_RAN_WG1&D=0&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com&P=11187
https://list.etsi.org/scripts/wa.exe?A2=ind1006E&L=3GPP_TSG_RAN_WG1&D=0&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com&P=12738
https://list.etsi.org/scripts/wa.exe?A2=ind1006E&L=3GPP_TSG_RAN_WG1&D=0&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com&P=12738
https://list.etsi.org/scripts/wa.exe?A2=ind1006E&L=3GPP_TSG_RAN_WG1&D=0&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com&P=26534
https://list.etsi.org/scripts/wa.exe?A2=ind1006E&L=3GPP_TSG_RAN_WG1&D=0&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com&P=26534
https://list.etsi.org/scripts/wa.exe?A2=ind1006E&L=3GPP_TSG_RAN_WG1&D=0&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com&P=3380
https://list.etsi.org/scripts/wa.exe?A2=ind1006E&L=3GPP_TSG_RAN_WG1&D=0&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com&P=3380
https://list.etsi.org/scripts/wa.exe?A2=ind1006E&L=3GPP_TSG_RAN_WG1&D=0&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com&P=3380
https://list.etsi.org/scripts/wa.exe?A2=ind1006E&L=3GPP_TSG_RAN_WG1&D=0&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com&P=3380
https://list.etsi.org/scripts/wa.exe?A2=3GPP_TSG_RAN_WG1;76de2bfc.1006E
https://list.etsi.org/scripts/wa.exe?A2=3GPP_TSG_RAN_WG1;76de2bfc.1006E
https://list.etsi.org/scripts/wa.exe?A3=ind1006E&L=3GPP_TSG_RAN_WG1&E=quoted-printable&P=7206084&B=------%3D_NextPart_001_0018_01CB1861.F4F62EE0&T=text%2Fplain;%20charset=utf-8&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com&header=1
https://list.etsi.org/scripts/wa.exe?A3=ind1006E&L=3GPP_TSG_RAN_WG1&E=quoted-printable&P=7206084&B=------%3D_NextPart_001_0018_01CB1861.F4F62EE0&T=text%2Fplain;%20charset=utf-8&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com&header=1
https://list.etsi.org/scripts/wa.exe?A3=ind1006E&L=3GPP_TSG_RAN_WG1&E=quoted-printable&P=7219379&B=------%3D_NextPart_001_0018_01CB1861.F4F62EE0&T=text%2Fhtml;%20charset=utf-8&XSS=3&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com&header=1
https://list.etsi.org/scripts/wa.exe?A3=ind1006E&L=3GPP_TSG_RAN_WG1&E=quoted-printable&P=7219379&B=------%3D_NextPart_001_0018_01CB1861.F4F62EE0&T=text%2Fhtml;%20charset=utf-8&XSS=3&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com&header=1
https://list.etsi.org/scripts/wa.exe?A3=ind1006E&L=3GPP_TSG_RAN_WG1&E=base64&P=7268676&B=------%3D_NextPart_000_0017_01CB1861.F4F62EE0&T=application%2Fx-zip-compressed;%20name=%22R1-104027.zip%22&N=R1-104027.zip&attachment=q&XSS=3&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006E&L=3GPP_TSG_RAN_WG1&E=base64&P=7268676&B=------%3D_NextPart_000_0017_01CB1861.F4F62EE0&T=application%2Fx-zip-compressed;%20name=%22R1-104027.zip%22&N=R1-104027.zip&attachment=q&XSS=3&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?RSS&L=3GPP_TSG_RAN_WG1&v=ATOM1.0&LIMIT=100
https://list.etsi.org/scripts/wa.exe?RSS&L=3GPP_TSG_RAN_WG1&v=ATOM1.0&LIMIT=100
https://list.etsi.org/scripts/wa.exe?RSS&L=3GPP_TSG_RAN_WG1&v=1.0&LIMIT=100
https://list.etsi.org/scripts/wa.exe?RSS&L=3GPP_TSG_RAN_WG1&v=1.0&LIMIT=100
https://list.etsi.org/scripts/wa.exe?RSS&L=3GPP_TSG_RAN_WG1&v=2.0&LIMIT=100
https://list.etsi.org/scripts/wa.exe?RSS&L=3GPP_TSG_RAN_WG1&v=2.0&LIMIT=100
https://list.etsi.org/scripts/wa.exe?INDEX&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?INDEX&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com
http://www.lsoft.com/products/secured-by-FS.asp?host=LIST.ETSI.ORG&wa=https://LIST.ETSI.ORG/scripts/wa.exe
http://www.lsoft.com/products/secured-by-FS.asp?host=LIST.ETSI.ORG&wa=https://LIST.ETSI.ORG/scripts/wa.exe
http://www.lsoft.com/catalist.html
http://www.lsoft.com/catalist.html
http://www.lsoft.com/products/listserv-powered.asp
http://www.lsoft.com/products/listserv-powered.asp
javascript:return%20false
javascript:return%20false
javascript:return%20false
javascript:return%20false
https://list.etsi.org/scripts/wa.exe?INDEX&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?INDEX&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?REPORT&z=4&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?REPORT&z=4&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?REPORT&z=3&9=J&9=B&9=I&9=N&s=0&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?REPORT&z=3&9=J&9=B&9=I&9=N&s=0&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?PREF&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?PREF&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?LOGIN1&c=1&L=3GPP_TSG_RAN_WG1&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?LOGIN1&c=1&L=3GPP_TSG_RAN_WG1&X=O64EDB14CF38548C39B&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?RESET-COOKIE&L=3GPP_TSG_RAN_WG1
https://list.etsi.org/scripts/wa.exe?RESET-COOKIE&L=3GPP_TSG_RAN_WG1
javascript:toggleProfile()
javascript:toggleProfile()

Declaration of Friedhelm Rodermund

Appendix J

ONEPLUS EXHIBIT 1009
Page 346 of 349



& @ “0“ DdOISLILSIT
[ess | 2|

LIVY V-3L7 Ul SYO YIM HOOAd-Y JO Uoen|eAs souewllopad 06¥€01- | yuoisioag/uolssnosi( 1’99
L1VQ V-317 Ul ull Ineyxoeg Joj SHING J0 ubiseg 68YE€0L-1Y 99Q/uolssnasiq 1'9'9
LIVD) v-317 ur ubisep HOOAd-Y| 88YE0 -1 yuoIsieg/uoissnosiq) 1'9'9
11v9| V-317 Ul sjguuey) |03u0) [neyoeg Aejay Uo suolelapisuog) /8Y€0L-LyuoIspoeg/uoissnasid 199
LIVO V-317 Ul Uoissiwsuel} SHS dipouade ug| 981€0 -1 yuoIsioag/uoissnasiq 1’259
11v9 000 Ypm uopeinbyuod SYING TN| G87E01 - yuoisioag/uoissnasiq 1'1'S9
L1VQ OWIW 1N 40 BuieuBis uo uoissnasip Jayun ¥8YE0L-1Y 99Qq/uoISsnasiq L'v'9
) dO Papuaxa Joj ubisap SHNG uo uonebisanul jeyun Z8Y€01-1yuoisioag/uoissnasiq Z21'e9
11D IOMBWEL) JOE]PSS) YO0qap0Od-|enp UO SUOISSNISIJ 187€01-1Y 99Q/UOISSNJSI( 7'€9
L1VD OWIW 10 XLy 10} $500Gapod AjenuelB-ninpy 08Y€01-1yuoIsioag/uoissnasiq 7'€9
11v9) $00Qq8p0d X1 8 U0 uonebysanul Jaypn4| 6.7£01-Lyuoisioag/uoissnasiq v'€9
11vDl uopesado 400qapod-|enp 1oy ubisep Bujjeubis [013U0D)| 8/¥£01- | HUOISIDB/UOISSNOSI| v'e9
11vD)| seouaNnbas Buljquiesds /spod SHNG JO 8Sh 8yj UO UOISSNosI| 11¥E01-| Juoisioaq/uoissnosiq| 2¢¢9
11v9| OWI 10 Jo} Bujjeubis j053u0Q) 9/v€01-LyuoIspag/uoissnasid 1'€€9
LIV Od 1N V-317 10} s|iejep Buiuewas uo suoissnasiqg S/¥E0L-Lyuoisipeg/uolssnosiq) SZ9
LIV V-3.171 104 %0BQp8s) [0 Y.¥€01L -l yuoisioag/uolssnosiq €v'C9
L1V VO 104 uonedo||e 821n0sal HOONd €2¥E01-1yuoisIeg/uoissnosiq) L'v'Z9
LIV VO Yim a4 104 Buiipung MYN/MOY| 2L¥E01-Lyuolsioag/uoissnasi( L'v'29
11vQ ALHOS Yim uoneodo||yy 82n0say qi/el/| jewio4 HOONd| L /y€0L-Lyuolsiosg/uoissnasiq ¥'T9
L1V v-317 10} uBiseq Ivq 0/¥€01-1yuoisIoeg/uoissnosiq) L'v'29
LIVO VO UM ad.l Joj uoissiwsueld} MYN/MOV 1N 69701 -l Huoisiodag/uolssnosiq L'y'29
L1VO| V-317 U 1O 10} senss| Buiujewal uo uoissnosiq| 29YE01-1yuoisioeg/uolssnosiq) Z2€T9
11vJ) v-317 U1 uBisap soeds yoiess HOOAd 99¥£01 -l guoisioag/uoissnasiq 1'€2°9
11vQ V-317 Ul UoIsl|j0d HOIHd| SG9¥E0L-LHuoisioag/uolissnasi( 2C9
921N0:! ET Jaquinp 20p || adA]| way| epuaby
nA Buig

ug

‘Bupesw sIqL9#LNVY 104 L1VO WOy | Yojeq SUORNqUIU0O -3 119317 848 pasojpul

‘lle seaq

(@ 17$) d1IZ06%501-14 * (8% #82)

dizegvsol-1d * (@ 19) diz’88+s0L-1d * (8% £0T) d1Z£8%S0L-1d * (8 L6) diz9g8+s0l-1d * (8% 8%) d1ZG8+%s0L-1d * (8%

8%) d1z484%¢0L-1d ' (8% 892) d1zZ8%¢0L-1d * (8 ZLL) diZ'18%50L-1d * (83 LS) di1Z08%¢0L-1d * (8% £5) dIZ6L7g0L-1d *

(@ £%) diz8Lyg0ol-1d * (8% £2) diZ'LL7S0L-1d * (8% %2) d1Z794450L-1d * (8% 22) diZ’SLyg0l-1d ' (89 £2%) diZv450L-1d

(@ oY) dizeLye0l-Ld * (891 +8) dizzLys0ol-1d * (891 T2) diZ 1501 * (891 28) d1IZ70L7$0L-1d * (8% £6) diZ69450L-1d
(@1 %9) diz29%501-1d * (8 %22) dIZ99%501-14 * (8% £5) dI1Z’59%501-14 * (@ £8) |Wiy/axe1 * (s934q ZIG) Ule|d/ixel Sudwydeny/sued

paxiuwy/iedninw adA]-uanuo)

0080+ %S:LI:SL OLOZ UNnC 2z ‘anl a1eq

NO'ITIGONDNVLIYABONABUIP 0} Aiday

/ <ND'ITISOWONVLYA®NABUIP> NA Buid ‘woiy
@ (L Y21€Q) 11VD WO} SUOIINQIIIU0D v-3>3 17 [SIQIO#IN VY] 0alqns

[<<3seT] [« weN] [rneid =] [1si14 >>]  zoyiny
[<<15e7] [< 1XaN] [A21d >] [1s414 >>] -idoy. noboy
[<<1se] [« 1xeN] [A21d =] [1s114 >>] -obessapw
piomssed abueyd sse

SISpesH [leN ||V MOYS .
1nejod Ag 1ed 1xa] Moys saouaepeld N
Juo4 |euojiodold s suondQ
suonduosqns B

DHOISLILSITOIDM NVA DS1 ddDg Y
o

SOAIYDIY Ydieas

»eem ‘ooz oung T SONIYDIY AYISLSIT

x O'LLAYISLSIT Ul MaN SOAIY2IY DM NV DSL ddDS

a suondo Jaguosgns

@ WI02'00930I@PUNULIBPOI UIBYPaLS X

Page 347 of 349

ONEPLUS EXHIBIT 1009


http://www.lsoft.com/products/listserv_170.asp
http://www.lsoft.com/products/listserv_170.asp
javascript:dismissWhatsNew()
javascript:dismissWhatsNew()
javascript:printA2Message()
javascript:printA2Message()
https://list.etsi.org/scripts/wa.exe?P1=ind1006D&P=11796&c=dingyu%40DATANGMOBILE.CN&S=Re%3A+%5BRAN1%2361bis%5D+LTE%26LTE-A+contributions+from+CATT+%28batch+1%29&L=3GPP_TSG_RAN_WG1&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?P1=ind1006D&P=11796&c=dingyu%40DATANGMOBILE.CN&S=Re%3A+%5BRAN1%2361bis%5D+LTE%26LTE-A+contributions+from+CATT+%28batch+1%29&L=3GPP_TSG_RAN_WG1&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
javascript:useA2PropFont()
javascript:useA2PropFont()
javascript:showA2Text()
javascript:showA2Text()
javascript:showA2AllHeaders()
javascript:showA2AllHeaders()
https://list.etsi.org/scripts/wa.exe?A2=ind1006D&L=3GPP_TSG_RAN_WG1&D=0&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com&P=69
https://list.etsi.org/scripts/wa.exe?A2=ind1006D&L=3GPP_TSG_RAN_WG1&D=0&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com&P=69
https://list.etsi.org/scripts/wa.exe?A2=ind1006D&L=3GPP_TSG_RAN_WG1&D=0&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com&P=10707
https://list.etsi.org/scripts/wa.exe?A2=ind1006D&L=3GPP_TSG_RAN_WG1&D=0&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com&P=10707
https://list.etsi.org/scripts/wa.exe?A2=ind1006D&L=3GPP_TSG_RAN_WG1&D=0&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com&P=12809
https://list.etsi.org/scripts/wa.exe?A2=ind1006D&L=3GPP_TSG_RAN_WG1&D=0&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com&P=12809
https://list.etsi.org/scripts/wa.exe?A2=ind1006D&L=3GPP_TSG_RAN_WG1&D=0&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com&P=148835
https://list.etsi.org/scripts/wa.exe?A2=ind1006D&L=3GPP_TSG_RAN_WG1&D=0&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com&P=148835
https://list.etsi.org/scripts/wa.exe?A2=ind1006D&L=3GPP_TSG_RAN_WG1&D=0&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com&P=10707
https://list.etsi.org/scripts/wa.exe?A2=ind1006D&L=3GPP_TSG_RAN_WG1&D=0&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com&P=10707
https://list.etsi.org/scripts/wa.exe?A2=ind1006D&L=3GPP_TSG_RAN_WG1&D=0&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com&P=10707
https://list.etsi.org/scripts/wa.exe?A2=ind1006D&L=3GPP_TSG_RAN_WG1&D=0&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com&P=10707
https://list.etsi.org/scripts/wa.exe?A2=ind1006D&L=3GPP_TSG_RAN_WG1&D=0&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com&P=86997
https://list.etsi.org/scripts/wa.exe?A2=ind1006D&L=3GPP_TSG_RAN_WG1&D=0&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com&P=86997
https://list.etsi.org/scripts/wa.exe?A2=ind1006D&L=3GPP_TSG_RAN_WG1&D=0&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com&P=86997
https://list.etsi.org/scripts/wa.exe?A2=ind1006D&L=3GPP_TSG_RAN_WG1&D=0&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com&P=86997
https://list.etsi.org/scripts/wa.exe?A2=3GPP_TSG_RAN_WG1;7605677.1006D
https://list.etsi.org/scripts/wa.exe?A2=3GPP_TSG_RAN_WG1;7605677.1006D
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=17904766&B=--_000_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=text%2Fplain;%20charset=gb2312&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com&header=1
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=17904766&B=--_000_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=text%2Fplain;%20charset=gb2312&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com&header=1
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=quoted-printable&P=17908365&B=--_000_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=text%2Fhtml;%20charset=gb2312&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com&header=1
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=quoted-printable&P=17908365&B=--_000_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=text%2Fhtml;%20charset=gb2312&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com&header=1
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=17948908&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103465.zip%22&N=R1-103465.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=17948908&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103465.zip%22&N=R1-103465.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=18021702&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103466.zip%22&N=R1-103466.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=18021702&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103466.zip%22&N=R1-103466.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=18329017&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103467.zip%22&N=R1-103467.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=18329017&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103467.zip%22&N=R1-103467.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=18417156&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103469.zip%22&N=R1-103469.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=18417156&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103469.zip%22&N=R1-103469.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=18544607&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103470.zip%22&N=R1-103470.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=18544607&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103470.zip%22&N=R1-103470.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=18589566&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103471.zip%22&N=R1-103471.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=18589566&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103471.zip%22&N=R1-103471.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=18620769&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103472.zip%22&N=R1-103472.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=18620769&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103472.zip%22&N=R1-103472.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=18736224&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103473.zip%22&N=R1-103473.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=18736224&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103473.zip%22&N=R1-103473.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=18796972&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103474.zip%22&N=R1-103474.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=18796972&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103474.zip%22&N=R1-103474.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=19375501&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103475.zip%22&N=R1-103475.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=19375501&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103475.zip%22&N=R1-103475.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=19407028&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103476.zip%22&N=R1-103476.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=19407028&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103476.zip%22&N=R1-103476.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=19440723&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103477.zip%22&N=R1-103477.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=19440723&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103477.zip%22&N=R1-103477.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=19472844&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103478.zip%22&N=R1-103478.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=19472844&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103478.zip%22&N=R1-103478.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=19532689&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103479.zip%22&N=R1-103479.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=19532689&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103479.zip%22&N=R1-103479.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=19605822&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103480.zip%22&N=R1-103480.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=19605822&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103480.zip%22&N=R1-103480.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=19676398&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103481.zip%22&N=R1-103481.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=19676398&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103481.zip%22&N=R1-103481.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=19830936&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103482.zip%22&N=R1-103482.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=19830936&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103482.zip%22&N=R1-103482.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=20197921&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103484.zip%22&N=R1-103484.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=20197921&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103484.zip%22&N=R1-103484.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=20251546&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103485.zip%22&N=R1-103485.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=20251546&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103485.zip%22&N=R1-103485.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=20305053&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103486.zip%22&N=R1-103486.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=20305053&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103486.zip%22&N=R1-103486.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=20430567&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103487.zip%22&N=R1-103487.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=20430567&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103487.zip%22&N=R1-103487.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=20714546&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103488.zip%22&N=R1-103488.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=20714546&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103488.zip%22&N=R1-103488.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=20798314&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103489.zip%22&N=R1-103489.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=20798314&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103489.zip%22&N=R1-103489.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=21187504&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103490.zip%22&N=R1-103490.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?A3=ind1006D&L=3GPP_TSG_RAN_WG1&E=base64&P=21187504&B=--_027_3352AB4CD1669F418F527FDD2E834D0102BCC74170MAILBOXCCRBJD_&T=application%2Fx-zip-compressed;%20name=%22R1-103490.zip%22&N=R1-103490.zip&attachment=q&XSS=3&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?RSS&L=3GPP_TSG_RAN_WG1&v=ATOM1.0&LIMIT=100
https://list.etsi.org/scripts/wa.exe?RSS&L=3GPP_TSG_RAN_WG1&v=ATOM1.0&LIMIT=100
https://list.etsi.org/scripts/wa.exe?RSS&L=3GPP_TSG_RAN_WG1&v=1.0&LIMIT=100
https://list.etsi.org/scripts/wa.exe?RSS&L=3GPP_TSG_RAN_WG1&v=1.0&LIMIT=100
https://list.etsi.org/scripts/wa.exe?RSS&L=3GPP_TSG_RAN_WG1&v=2.0&LIMIT=100
https://list.etsi.org/scripts/wa.exe?RSS&L=3GPP_TSG_RAN_WG1&v=2.0&LIMIT=100
https://list.etsi.org/scripts/wa.exe?INDEX&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?INDEX&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
http://www.lsoft.com/products/secured-by-FS.asp?host=LIST.ETSI.ORG&wa=https://LIST.ETSI.ORG/scripts/wa.exe
http://www.lsoft.com/products/secured-by-FS.asp?host=LIST.ETSI.ORG&wa=https://LIST.ETSI.ORG/scripts/wa.exe
http://www.lsoft.com/catalist.html
http://www.lsoft.com/catalist.html
http://www.lsoft.com/products/listserv-powered.asp
http://www.lsoft.com/products/listserv-powered.asp
javascript:return%20false
javascript:return%20false
javascript:return%20false
javascript:return%20false
https://list.etsi.org/scripts/wa.exe?INDEX&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?INDEX&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?REPORT&z=4&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?REPORT&z=4&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?REPORT&z=3&9=J&9=B&9=I&9=N&s=0&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?REPORT&z=3&9=J&9=B&9=I&9=N&s=0&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?PREF&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?PREF&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?LOGIN1&c=1&L=3GPP_TSG_RAN_WG1&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?LOGIN1&c=1&L=3GPP_TSG_RAN_WG1&X=O72459B97122A230CB0&Y=friedhelm.rodermund%40iotecc.com
https://list.etsi.org/scripts/wa.exe?RESET-COOKIE&L=3GPP_TSG_RAN_WG1
https://list.etsi.org/scripts/wa.exe?RESET-COOKIE&L=3GPP_TSG_RAN_WG1
javascript:toggleProfile()
javascript:toggleProfile()

Declaration of Friedhelm Rodermund

Appendix K

ONEPLUS EXHIBIT 1009
Page 348 of 349



Subscriber Options
LISTSERV Archives
Search Archives
Subscriptions
Preferences
Change Password

Log Out

v

friedhelm.rodermund@iotecc.com @

% 3GPP_TSG_RAN_WGI Archives

. )
_4‘"’ June 2010, Week 4 New in LISTSERV 17.0

3GPP_TSG_RAN_WGI@LIST.ETSI.ORG

Options: Use Proportional Font
Show Text Part by Default
Show All Mail Headers

Message: [<< First] [< Prev] [Next >] [Last >>]
Topic: [<< First] [< Prev] [Next >] [Last >>]
Author: [<< First] [< Prev] [Next >] [Last >>]

Subject: Samsung contributions - batch 3 e
From: Joonyoung Cho <joonyoung.cho@SAMSUNG.COM> /
Reply To: Joonyoung Cho <joonyoung.cho@SAMSUNG.COM>

Date: Tue, 22 Jun 2010 21:04:09 +0900

Content-Type: multipart/mixed

Parts/Attachments: text/plain (958 bytes) , text/html (26 kB) , R1-103639.zip (78 kB) , R1-103640.zip (98 kB) , R1-
103652.zip (61 kB) , R1-103655.zip (141 KB) , R1-103657.zip (145 kB) , R1-103658.7ip (92 KB) ,
R1-103659.zip (170 KB) , R1-103661.zip (57 kB) , R1-103662.zip (22 kB) , R1-103669.2ip (296 kB)
, R1-103670.zip (19 kB) , R1-103671.zip (32 kB) , R1-103672.7ip (74 kB) , R1-103674.2ip (21 kB) ,
R1-103681.zip (40 kB) , R1-103646.zip (198 kB) , R1-103646.zip (198 kB)

Dear all,

Attached please find Batch 3 of Samsung contributions:

6.2.4.1 | R1-103639 DAI design for LTE-A TDD

6.2.4.1 | R1-103640 Discussion on ACK/NACK transmission method for LTE-A TDD
6.2.5 R1-103646 Power control for UL SU-MIMO
6.2.8 R1-103652 Aperiodic CQI activation in CA
6.3.2.1 | R1-103655 Discussions on CSI-RS design
6.3.2.2 | R1-103657 Discussion on the overhead of muting
6.3.2.2 | R1-103658 Study on efficient power usage of muted off REs for CSI-RS
6.3.2.3 | R1-103659 Study on periodic feedback of PMI/CQI responding to CSI-RS
6.3.3.1 | R1-103661 Discussion on PDCCH capacity considering MU-MIMO
6.3.3.1 | R1-103662 Compact DCI Design for MU-MIMO

o
w
v
el
=

-103669 TX diversity on MBSFN subframe

6.3.5 R

e

-103670 DL transmission modes for Rel-10

6.4.1 R

e

-103671 Further Discussions on UL MIMO signaling requirements

6.4.1 R

=

-103672 Re-using DCI format0 for UL SU-MIMO retransmission

6.4.1 R

e

-103674 PMI signaling in DCI format for UL MIMO

6.6.1 R

=

-103681 R-PDCCH interleaving in CRS mode

Kind regards,
Joonyoung
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