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Executive summary

3GPP TSG WG RAN1 #49b meeting took place in Marriott Orlando World Center Resort, Orlando, Florida-USA. 
The meeting started at 9:20 on Monday 25th June and finished at 17:10 on Friday 29th June 2007.
The week was scheduled as follows:
· Monday: Agenda items 1, 2, 3, 4, 5.1, 5.2 and 5.3

· Tuesday: Agenda items 5.8, 5.13.1 and 5.13.2

· Wednesday: Agenda items 5.5 and 5.6 – Parallel session (full day) for 5.10

· Thursday: Agenda items 5.9, 5.11.2 – Parallel session (4:00PM-7:00PM) for 5.10.4 – Cocktail at 7:00PM
· Friday: Agenda items 5.7, 5.4, 5.12, 5.11.1
The meeting focused on LTE only discussions and progress. Therefore a set of Incoming Liaison Statements with regard to Release 7 Work items have been postponed to next 3GPP TSG WG RAN1 #50 meeting for further treatment.

The number of contribution documents for this meeting was 589, and those documents were categorized as followed.

	Agenda Item
	Input
Document
	Discussed Document

	
	
	

	
	
	

	
	
	

	
	
	


The following set of documents is missing. The corresponding contributions have not been handed over by companies.
	R1-072809
	Way Forward on MU-MIMO
	Freescale Semiconductor

	R1-072914
	MU-MIMO codebook and CQI reporting
	ZTE

	R1-072948
	Downlink L1/L2 Control Channel Structure in E-UTRA - Coding 
	NTT DoCoMo

	R1-072956
	Frequency Granularity of MIMO Precoding in E-UTRA Downlink 
	NTT DoCoMo

	R1-072958
	Closed Loop-Based Antenna Switching Transmit Diversity in E-UTRA Uplink
	NTT DoCoMo

	R1-073126
	Scheduling request trasnmission using non-coherent OOK
	Samsung

	R1-073131
	DL ACK/NACK to RE mapping
	Samsung

	R1-073157
	Way Forward: Differential Codebook for SU-MIMO
	Broadcom

	R1-073180
	Additional considerations on the SU-MIMO precoding design
	Samsung

	R1-073204
	Way Forward on 4-Tx Antenna Codebook for SU-MIMO
	Texas Instruments 

	R1-073213
	UE TX power measurement
	Ericsson


The next document, not presented during the session, provides a very good summary of remaining issues to RAN1 (thanks to Sadayuki Abeta who made the effort preparing the relevant material) and lists the different email moderators in charge of each issue:

	 R1-073233
	Remaining Issues in RAN1


1
Opening of the meeting

Mr. Dirk Gerstenberger (RAN1 Chairman) welcomed the participants to the 49th RAN WG1 bis meeting and opened the meeting at 09:20.
Mr. Sharat Chandler from Cingular Wireless welcomed the delegates on behalf of the North American Friends of 3GPP.
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 the agenda
	R1-072645
	Draft Agenda for RAN1#49b meeting
	RAN1 Chairman


Dirk Gerstenberger (Chairman) proposed the agenda for the meeting.
Discussion (Question / Comment): 
Decision: The agenda was approved.
3 Approval of the minutes from previous meetings
	R1-072646
	Draft report of RAN1#49 meeting
	MCC Support


The document was presented by Patrick Mérias
Discussion (Question / Comment): Mr Chairman expressed that minutes shall be reported by the secretary only and no company inputs should be written down directly into the minutes
Decision: The document is approved.
4 Liaison statement handling (LTE related LS)
Incoming LS

	R1-072647
	LS on neighbour cell lists and reading neighbour cell P-BCH
	RAN2, NTT DoCoMo
	= R2-072188


The document was presented by Sadayuki Abeta from NTT DoCoMo.

Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072648
	LS on LTE latency analysis
	RAN2, Ericsson
	= R2-072193


The document was presented by Stefan Parkvall from Ericsson.

Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072649
	Response to LS R2-071605 (R4-070714) on MBSFN cluster selection and reselection, and suitability criteria 
	RAN4, Nokia
	= R4-070823


The document was presented by Jari Lindholm from Nokia.

Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072650
	[DRAFT] LS on CQI reporting requirements for E-UTRA UE
	RAN4, Nokia
	= R4-070802


The document was presented by Timo Lunttila from Nokia.

Discussion (Question / Comment): 
Decision: Document is noted. Document shall be revisited once discussion on CQI is reported (Tuesday session)
Friday: No revision available by the end of the week

Incoming LSs received during RAN1#49b WG meeting.
	R1-073158
	 LS on RAN3 EMBMS architecture discussion and agreements
	RAN3, NSN
	= R3-071269


The document was presented by Joern Krause from NSN.

Discussion (Question / Comment): 
Decision: Document is noted.

	R1-073179
	Synchronization in Radio Access Networks
	ITU-T SG15, Ericsson, Orange, Alcatel-Lucent
	 


The document was presented by Dirk Gerstenberger from Ericsson and outlines the following actions for 3GPP RAN1, RAN3 and RAN4:

· Request for comments about the existing 3GPP Synchronization requirements with respect to ITU-T recommendations and on the proposal for clarification on the ITU-T Rec. G.823 and G.824.
· Request for 3GPP Synchronization future requirements

Discussion (Question / Comment): Mr Chairman suggested to leave the lead to RAN3 on these particular synchronization topics and to provide support on request.
Decision: Document is noted.

	R1-073198
	Response LS on neighbour cell lists and reading neighbour cell P-BCH
	RAN4, Nokia
	= R4-071084


The document was presented by Asbjörn Grovlen from Nokia.

Discussion (Question / Comment): 
Decision: Document is noted.

The following LS has not been treated at RAN1#49b. Postponed to next WG meeting.

	R1-073226
	[DRAFT] LS on Complementary Time Domain Filter for Neighbour Cell Measurements
	RAN4, Ericsson
	= R4-071119


Outgoing LS
	R1-073017
	DRAFT LS response on maintenance of UL Synchronisation
	Ericsson
	 


The document was presented by Stefan Parkvall from Ericsson.

Discussion (Question / Comment): 
Decision: Document is noted. Document shall be revised in R1-073169 in order to include the decisions from UL TA session and to consider the feedback from the discussion of R1-073017.

Wednesday: LS was agreed in R1-073185.

	R1-073165
	Physical-layer parameters to be configured by RRC
	Ericsson
	(R1-073019)


The document was shortly introduced by Erik Dahlman from Ericsson but not presented. This paper provides a first list of physical-layer parameters configurable by RRC with the intention to be communicated to RAN2.
Discussion (Question / Comment): 
Decision: Drafting session is planned on Tuesday 26th 8:00AM and R1-073184 is reserved for the revised version.
Thursday: Further to a number of revisions (R1-073184(R1-073220), list of parameters is finally agreed as R1-073221.

LS R1-073211 to RAN2 is revised and agreed in R1-073222 (with R1-073221 as attachment to LS)   

	R1-073223
	Draft LS on the dynamic range of UE transmission power
	Panasonic
	(R1-073177)


The document was presented by Hidetoshi Suzuki from Panasonic.

Discussion (Question / Comment): 
Decision: Document is noted and agreed in R1-073230.
5. Evolved UTRA and UTRAN
The following set of documents has not been treated during the session.
	R1-072992
	DL UL allocation period of 20ms for EUTRA TDD Frame Structure Type 1
	Nokia, Nokia Siemens Networks
	 

	R1-072993
	DL UL allocation options for EUTRA TDD
	Nokia, Nokia Siemens Networks
	 


5.1
Updated Physical Layer Specifications

	R1-073021
	TS 36.201 v1.1.1
	Ericsson
	 


The document was presented by Dirk Gerstenberger from Ericsson.

Discussion (Question / Comment): 
Decision: Document is noted and endorsed as v.1.2.0 in R1-073170.
	R1-073020
	TS 36.211 v1.1.2
	Ericsson
	 


The document was presented by Stefan Parkvall from Ericsson.

Discussion (Question / Comment): 
Decision: Document is noted. Decision is taken to inform RAN2 about the current list of PhCH names in R1-073171 drafting LS. Off line discussion should go on during the week w.r.t OOK mapping. 
Document is endorsed as v.1.2.0 in R1-073172.
Friday: LS R1-073171 is presented by Sadayuki Abeta from NTT DoCoMo and is revised and agreed in R1-073231.

	R1-072725
	New version of 36.212
	Qualcomm Europe
	 


The document was presented Juan Montojo from Qualcomm.

Discussion (Question / Comment): Mr Chairman requested more time for every delegates to have a chance to review more deeply this late contribution and provide their comments
Decision: Document is noted. It shall be revised in R1-073173 by email approval until July 13th.
	R1-072959
	TS 36.214 v.1.0.1
	Nokia
	 


The document was presented by Asbjörn Grovlen from Ericsson.

Discussion (Question / Comment): 
Decision: Document is noted and endorsed in R1-073175 as v1.1.0.
5.2
SCH and Cell Search

	R1-072663
	Cell Search E-mail Reflector Summary
	Motorola
	 


The document was presented by Amitava Ghosh from Motorola and reports the results of the email discussion w.r.t cell search from different companies.
Discussion (Question / Comment): 
Decision: Document is noted. As result of this contribution and long debate afterwards, following statements are drawn:
· Conclusion for PSC: 

· ZC sequence length =63 and PSC sequence length =63 (including DC)


· The root indices are M=n1, M=N-n1, M=n2
· N=63, n1=29, n2=25

· Leave the remaining 9 sub-carriers reserved
· Way forward on SSC:

· M-sequence based code

· Generate a set of 31 sequences obtained as cyclic shifts of a single length 31 M-sequence generated from the primitive polynomial x^5+x^2+1 over GF(2)
· Two short SSC codes selected from above set

· Interleaved multiplexing of two short SSC sequences. 
· It is noted that whether to use the P-SCH as a phase-reference is an implementation issue
· First and second sequence scrambled with a binary scrambling code depending on the P-SCH

· FFS: Exact specification of scrambling code

· Scrambling of the second sequence with a binary scrambling code corresponding to the index of the first sequence. Many-to-1 relation between scrambling code and first sequence index is not precluded.

· FFS: Exact specification of scrambling code and relation of scrambling code to index of the first sequence

· Mapping onto sub-carriers: 31 length sequence + DC + 31 length sequence
· Leave the remaining 9 sub-carriers reserved
· BPSK mapping of binary sequence

P_SCH
	R1-073087
	CP length of P-SCH for TDD frame structure type 2
	Samsung
	 


The document was presented by (…) from Samsung. In this contribution, discussion on the CP length design of P-SCH, aiming to maximize the commonality between frame structure type 2 and frame structure type 1 is provided.
Discussion (Question / Comment): 
Decision: Document is noted.
	R1-073167
	CP Detection in the Initial Cell Search for the TDD Frame Structure Type 2
	ZTE, CATT, Huawei
	(R1-072911)


The document was presented by Zuo Zhisong from ZTE and shows the evaluation of two kinds of CP length blind detection methods for the TDD frame structure type 2, which are based on DL RS and S-SCH respectively. 
Discussion (Question / Comment): 
Decision: Document is noted.
Conclusion:
No change of current FS2. Correct DwPTS length (both for short and extended CP) in 36.211 Figure 2 to 2560, remaining 12 samples added in the end of UpPTS.

The following set of documents has not been treated during the session.
	R1-072660
	ZC sequence selection for P-SCH 
	Motorola
	 

	R1-072726
	Details on PSC sequence design
	Qualcomm Europe
	 

	R1-072818
	P-SCH for LTE cell search
	NEC Group
	 

	R1-072860
	P-SCH design
	LGE
	 

	R1-072896
	Optimised P-SCH sequences
	Huawei
	 

	R1-073161
	Primary SCH Design and Performance
	Texas Instruments 
	(R1-072836)

	R1-073084
	ZC Based P-SCH Sequences and Initial Frequency Estimation Uncertainty
	Broadcom
	 


S_SCH
	R1-072861
	S-SCH design
	LGE
	 


The document was presented by (…) from LGE.

Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072727
	Details on SSC sequence design
	Qualcomm Europe
	 


The document was presented by Juan Montojo from Qualcomm.

Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072784
	PN-Hadamard Orthogonal Sequences for S-SCH in E-UTRA
	InterDigital Communications Corporation
	 


The document was presented by Ron Murias from InterDigital.

Discussion (Question / Comment): 
Decision: Document is noted.

The following set of documents has not been treated during the session.
	R1-072661
	Scrambling Method for Two S-SCH Short Code 
	Motorola
	 

	R1-072662
	Evaluations of number of sub-carriers occupied by S-SCH 
	Motorola
	 

	R1-072757
	Further Discussion on the Mapping of Short Sequences for S-SCH
	Nortel
	 

	R1-072811
	Design of S-SCH sequences
	ETRI
	 

	R1-072819
	S-SCH for LTE cell search
	NEC Group
	 

	R1-072837
	Secondary SCH Design and Performance
	Texas Instruments 
	 

	R1-072897
	S-SCH sequences based on concatenated Golay-Hadamard codes
	Huawei
	 

	R1-072910
	Scrambling Method for S-SCH
	ZTE
	 

	R1-072940
	Scrambling Method for S-SCH for E-UTRA Downlink 
	NTT DoCoMo
	 

	R1-072941
	S-SCH Structure for E-UTRA Downlink 
	NTT DoCoMo
	 

	R1-073023
	Synchronization signals for LTE
	Ericsson
	 


Cell Search
The next document has not been treated during the session.

	R1-072942
	Neighbouring Cell Search Time Performance in E-UTRA 
	NTT DoCoMo
	 


5.3
BCH
	R1-073024
	Summary of e-mail discussion on BCH physical-layer structure
	Ericsson
	 


The document was presented by Erik Dahlman from Ericsson.

Further to RAN1 #49 decisions regarding the BCH physical-layer structure, this document summarizes the email discussions since then and makes proposals for decision.
Discussion (Question / Comment): 
Decision: Document is noted.

Conclusions are as follows:
· The coded BCH transport block is mapped to four subframes (subframes #0) within a 40 ms interval
· 40 ms timing is blindly detected, i.e. there is no explicit signalling indicating 40 ms timing.
· Coded BCH mapped to 4 OFDM symbols within a subframe. In case of extended CP, this implies a restriction in number of idle symbols in case of TDD FS type 1 to three idle symbols.
· Each subframe should be self-decodable, approach 2 is agreed
· The downlink reference-signal transmit power is not signalled on the BCH but as part of the dynamic system information.

Number of symbols carrying PBCH

	R1-072943
	BCH Structure for E-UTRA Downlink
	NTT DoCoMo
	 


The document was presented by (…) from NTT DoCoMo and presents the number of P-BCH transmission bursts within a 40-msec TTI, detection of the 40-msec TTI boundary, the scheme for multiplexing the P-BCH into a sub-frame, and the transmit diversity scheme for the P-BCH.
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072960
	Primary BCH performance; coverage and detection
	Nokia Siemens Networks, Nokia
	 


The document was presented by Mieszko Chmiel from NSN and provides an analysis of the performance of the primary broadcast channel (P-BCH) channel in a 1.25 MHz bandwidth or 6 RBs. 
The multiplexing structure of the P-BCH is addressed in R1-072962.
Discussion (Question / Comment): 
Decision: Document is noted.

The following set of documents has not been treated during the session.

	R1-072665
	P-BCH Design
	Motorola
	 

	R1-072728
	Structure of PBCH and location of D-BCH
	Qualcomm Europe
	 

	R1-072962
	On the multiplexing structure of the primary broadcast channel
	Nokia Siemens Networks, Nokia
	 


PBCH coding and mapping structure

The following set of documents has not been treated during the session.

	R1-073123
	P-BCH structure
	Samsung
	 

	R1-072653
	P-BCH to CCPCH mapping scheme for 40msec TTI timing blind detection
	Toshiba
	 

	R1-072759
	The detection of P-BCH TTI
	Nortel
	 

	R1-072813
	P-BCH structure considering soft-combining
	ETRI
	 


Transmit diversity for PBCH
	R1-072730
	Open Loop TxDiv for PBCH
	Qualcomm Europe
	 


The document was presented by Juan Montojo from Qualcomm and provides a comparison of the link performance for both VTSTD and SFBC transmit diversity and channel estimation schemes for PBCH in the 2x2 antenna configuration.   
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072812
	Efficient diversity scheme for P-BCH transmission
	ETRI
	 


The document was presented by Kapseok Chang from ETRI and provides system level simulation results and analysis for each candidate TX Div scheme for both ANT cases, and a guideline for the selection of the Div scheme for PBCH.
Discussion (Question / Comment): 
Decision: Document is noted.

Agreed compromise proposal: 

· 340 hypotheses on SSC, and SFBC based TX diversity scheme

· For 2 TX antennas SFBC

· For 4 TX antennas based on SFBC + FSTD

· No antenna information carried on SSC for SFBC

SFBC+FSTD
The following set of documents has not been treated during the session.
	R1-072665
	P-BCH Design
	Motorola
	 

	R1-072961
	Further results on transmit diversity and channel estimation for primary BCH 
	Nokia Siemens Networks, Nokia
	 

	R1-073025
	Transmit Diversity for Primary BCH in E-UTRA DL
	Ericsson
	 

	R1-073102
	Link Performance of 4-Tx Antenna diversity for P-BCH 
	Samsung
	 

	R1-072651
	Performance Evaluation of various CCPCH Structures employing Transmit Diversity
	Toshiba
	 

	R1-072758
	Simulation Comparison of Tx Diversity Schemes for P-BCH
	Nortel
	 


TDD specific issues
The following set of documents has not been treated during the session. Mr Chairman requested companies to continue off-line discussion regarding TDD specifics issues.
	R1-072666
	LTE TDD split signaling on D-BCH
	Motorola
	 

	R1-073147
	Frame configurations for TDD frame structure type 1
	IPWireless
	 

	R1-073040
	Idle subframes for TDD
	Ericsson
	 


LS to RAN2
The following set of documents has not been treated during the session. Mr Chairman requested the companies to bring a common response to RAN2 LS as far as possible during the week.
	R1-072965
	Proposed response to RAN2 LS on System Information (R1-072622)
	Nokia Siemens Networks, Nokia
	 

	R1-072817
	Proposed response to RAN2 LS on System Information
	NEC Group
	 

	R1-073152
	Response to TSG RAN WG1 LS on “System Information”
	Motorola
	 

	R1-073153
	Draft LS" RAN1 response to RAN2 LS  System Information"
	Motorola
	 

	R1-073154
	UE capabilities 
	Motorola
	 


	R1-073192
	Draft LS response on System Information (Simultaneous reception of system information and unicast data)
	Motorola, NSN, NEC, Panasonic, Nokia


The document was presented by Jean-Aicard Fabien from Motorola.
Discussion (Question / Comment): 
Decision: Document is noted.

Thursday: LS is revised and agreed in R1-073219.
The following set of documents has not been treated during the session.
	R1-072652
	Soft-Combining for CCPCH
	Toshiba
	 

	R1-072664
	BCH/SCH transmission for odd number of RB
	Motorola
	 

	R1-072713
	SFN Synchronization for LTE UEs
	SHARP
	 

	R1-072729
	Capacity of PBCH for SIMO
	Qualcomm Europe
	 

	R1-072820
	Maximizing radio efficiency of BCCH transmission on DL-SCH
	NEC Group
	 

	R1-072821
	One Bit info in network maintained neighbour list
	NEC Group
	 


5.4
RACH

	R1-072667
	Random Access E-mail Reflector Summary
	Motorola
	 


The document was presented by Amitava Ghosh from Motorola and collects the result of email discussions on RACH.
Discussion (Question / Comment): 
Decision: Document is noted.

Conclusions from email discussion:

· Signalling of one index number and cyclic shift duration. The exact definition of the index number is FFS.

· Predefined random access slot configurations (at most 4bits)
· 16 shifts for NCS. Value of the shift FFS.

· Use a dedicated scheduling request channel.
In R1-072667, 16 shifts for NCS was agreed.(third bullet). Nokia disagreed with the conclusion and proposed to look at R1-072966.
	R1-072966
	Flexible RACH signature number
	Nokia Siemens Networks, Nokia
	 


The document was presented by (…) from Nokia and proposes the extension of the Ncs set to 32 values so that the more flexible scheme (where the total number of sequences could vary and be larger than 64) could be fully utilized.
Discussion (Question / Comment): No formal agreement could be reached further to the discussion. Conclusions remain as they are.
Decision: Document is noted.

The following set of documents has not been treated during the session.
	R1-072731
	Scheduling requests using CQI
	Qualcomm Europe
	 

	R1-072800
	RACH sequence allocation and indication to the cell
	Panasonic
	 

	R1-072801
	RACH sequence allocation for efficient matched filter implementation
	Panasonic
	 

	R1-072838
	Random Access Preamble L1 Parameters in E-UTRA
	Texas Instruments 
	 

	R1-072862
	Additional Burst Types for Non-Synchronized RACH
	LGE
	 

	R1-072863
	Cyclic Shift Configuration Set for Non-Synchronized RACH
	LGE
	 

	R1-072864
	Preamble Allocation for Non-Synchronized RACH
	LGE
	 

	R1-072892
	RACH in LTE TDD frame structure type 2
	Huawei
	 

	R1-072898
	Specification of restricted set of cyclic shifts of root Zadoff-Chu sequences
	Huawei, Panasonic
	 

	R1-072899
	Multiple values of cyclic shift increment NCS
	Huawei
	 

	R1-072937
	On the specification of restricted set of cyclic shifts of root Zadoff-Chu sequences
	Huawei, Panasonic, LGE, Nokia, Nokia Siemens Networks
	 

	R1-073026
	RACH transmission timing alignment for LTE TDD
	Ericsson
	 

	R1-073058
	Contention and Dedicated RACH signature allocation
	LG Electronics Inc.
	 

	R1-073059
	Transport Format in RACH signature
	LG Electronics Inc.
	 

	R1-073060
	Comparison of Formula for Restricted Cyclic shift Set
	LG Electronics Inc., Nokia, Nokia Siemens Networks
	 

	R1-073113
	Procedure and Algorithm to Determine the Cyclic Shift Restricted Sets and Associated Signalling for RACH 
	Samsung
	 

	R1-073148
	RACH for TDD frame structure type 1
	IPWireless
	 

	R1-073168
	Using Restricted Preamble Set for RACH in High Mobility Environments 
	Samsung
	(R1-073112)

	R1-073178
	Limitation of RACH sequence allocation for high mobility cell
	Panasonic
	(R1-072802)


5.5
Channel coding
	R1-072927
	Summary of the e-mail discussion on channel coding
	NTT DoCoMo
	 


The document was presented by Sadayuki Abeta from NTT DoCoMo and provides the results of email discussion on listed below topics:
· Rate matching for turbo code

· Rate matching for convolutional code
· Coding chain (CRC attachment, channel interleaving) 

· Number of HARQ processes
Discussion (Question / Comment): 
Decision: Document is noted.

HARQ Processing

	R1-072674
	HARQ Timing and Number of HARQ Processes
	Motorola
	 


The document was presented by Jean-Aicard Fabien from Motorola and outlines a potential acknowledgement timing scheme for both downlink and uplink, leading to a recommendation on the minimum number of HARQ processes to be supported.
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072760
	Discussion on LTE channel coding
	Nortel
	 


The document was presented by (…) from Nortel.

Discussion (Question / Comment): 
Decision: Document is noted.
	R1-073027
	On the number of hybrid ARQ processes in LTE
	Ericsson
	 


The document was presented by Stefan Parkvall from Ericsson and addresses some aspects of hybrid ARQ and the associated rate matching.
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-073074
	Number of HARQ processes
	Qualcomm Europe
	 


The document was presented by Durga Malladi from Qualcomm.

Discussion (Question / Comment): 
Decision: Document is noted.

	R1-073108
	Analysis of per code block CRC and per transport block CRC
	Samsung
	 


The document was presented by Zhouyue Pi from Samsung and proposes to add code block CRC to improve the pipelining capability of the receiver. 
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072808
	Parameter combinations in LTE
	Panasonic
	 


The document was presented by Hidetoshi Suzuki from Panasonic and addresses the number of parameter combinations in LTE, particularly the number of 

· physical resource combinations
· transport block size combinations
· rate matching combinations 
Discussion (Question / Comment): No concrete proposal so far
Decision: Document is noted.

Way forward:

· Number of HARQ processes

· FFS via email discussion: select one value from the range 6 - 8 processes (FDD)

· FFS via email discussion: number of processes for TDD, depends on UL/DL configuration

· Number of RV=4

· Constellation rearrangement

· FFS until next meeting or resolve via email discussion

· CRC per code block

· FFS until next meeting or resolve via email discussion

· Equal split of soft buffer memory between processes

· FFS until next meeting or resolve via email discussion

· Code-rate dependent switching between RV=0 vs RV=3

· Left for implementation

· Sub-block interleaver optimization

· FFS via email discussion: “old” vs “new” sub-block interleaver

· RE assigned to each codeblock segment for rate matching

· FFS until next meeting or resolve via email discussion

Channel Interleaving
	R1-072659
	Performance Evaluation of Codeblock based flexible-size Channel Interleaving
	Alcatel-Lucent
	 


The document was presented by Rainer Bachl from Alcatel-Lucent and discusses the performance of codeblock based channel interleaving in the framework of codeblock based circular buffer rate matching.
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072671
	Uplink channel interleaving
	Motorola
	 

	R1-072672
	Downlink channel interleaving
	Motorola
	 


Both documents were presented by Brian Classon from Motorola.

Discussion (Question / Comment): 
Decision: Document is noted.
	R1-073174
	Transmission of coded blocks across TTI
	Qualcomm Europe
	(R1-072733)


The document was presented by Durga Malladi from Qualcomm and addresses the impact of a channel interleaver with a circular buffer based rate matching structure.
Discussion (Question / Comment): 
Decision: Document is noted.
	R1-073166
	LTE channel interleaving
	ZTE
	(R1-072918)


The document was presented by (…) from ZTE.

Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072967
	Time Interleaving for LTE Shared TrCH Processing
	Nokia Siemens Networks, Nokia
	 


The document was presented by Thomas Chapman from NSN and provides analysis of cross-code block interleaving in LTE DL and UL.
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-073159
	Frequency Interleaving for LTE Shared TrCH Processing
	Nokia Siemens Networks, Nokia
	(R1-072968)


The document was presented by Thomas Chapman from NSN.

Discussion (Question / Comment): 
Decision: Document is noted.

	R1-073111
	Performance of OFDM symbol based channel interleaver
	Samsung
	 


The document was presented by Zhouyue Pi from Samsung and considers some channel coding and channel interleaving aspects that can contribute to the pipelining capability of the receiver.

Discussion (Question / Comment): 
Decision: Document is noted.

	R1-073129
	Row-column based channel interleaver for E-UTRA 
	Samsung
	 


The document was presented by Zhouyue Pi from Samsung and proposes detailed channel interleaver design for downlink and uplink of E-UTRA.
Discussion (Question / Comment): 
Decision: Document is noted.

Way forward:

· DL: WA on 1-OS-based interleaving on RE level

· FFS whether additional S/P bit interlacing or S/P separation in FD

· FFS whether the interleaver is an identity interleaver (ie no interleaving)

· UL:  FFS

Convolutional Coding
	R1-073033
	Complexity and Performance Improvement for Convolutional Coding
	Ericsson
	 


The document was presented by Thomas Cheng from Ericsson.

Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072735
	Tail biting convolutional coding
	Qualcomm Europe
	 


The document was presented by Durga Malladi from Qualcomm and compares the performances of different convolutional codes.

Discussion (Question / Comment): 
Decision: Document is noted.

	R1-073197
	Way forward for LTE convolutional code
	Ericsson, Nokia Siemens Networks, Nokia, Motorola, Nortel, ZTE, NTT DoCoMo, LGE, Broadcom, Samsung, ITRI
	 


The document was presented by Brian Classon from Motorola.

Discussion (Question / Comment): 
Decision: Document is noted. The Way forward is agreed in principle (to be nevertheless confirmed on email reflector)
	R1-072670
	Convolutional code rate matching in LTE
	Motorola
	 


The document was presented by Brian Classon from Motorola and discusses how to modify the circular buffer based rate matching algorithm described in R1-072139 to provide the best performance.
Discussion (Question / Comment): 
Decision: Document is noted. Additional results can be found in R1-073203.
	R1-072867
	Tail-biting convolutional code rate matching
	LGE
	 


The document was presented by (…) from LGE.

Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072919
	Convolutional code rate matching in LTE
	ZTE
	 


The document was presented by (…) from ZTE.

Discussion (Question / Comment): 
Decision: Document is noted.

	R1-073034
	Convolutional Coding Rate Matching Based on Circular Buffers
	Ericsson
	 


The document was presented by Thomas Cheng from Ericsson.

Discussion (Question / Comment): 
Decision: Document is noted.

	R1-073194
	LTE Convolutional Code Rate Matching
	Nokia Siemens Networks, Nokia
	(R1-072969)


The document was presented by Thomas Chapman from NSN.

Discussion (Question / Comment): 
Decision: Document is noted.

Following the debate, following document was produced:
	R1-073207
	Way forward for LTE convolutional code rate matching
	Broadcom, Ericsson, Motorola, Nokia-Siemens Networks, Nokia, Nortel, Qualcomm, Samsung, ZTE


As a way forward the following is proposed:

· Circular buffer rate matching with a 32 column interleaver

· No interlacing of circular buffer (P1, then P2, then P3 in circular buffer)

· The following column permutation: [1, 17, 9, 25, 5, 21, 13, 29, 3, 19, 11, 27, 7, 23, 15, 31, 0, 16, 8, 24, 4, 20, 12, 28, 2, 18, 10, 26, 6, 22, 14, 30].
Decision: Way forward as stated in the document is approved.

Turbo Code Rate Matching

	R1-073031
	Combined Partial Depadding and Rate Matching Based on Circular Buffers
	Ericsson
	 


The document was presented by Thomas Cheng from Ericsson.

Discussion (Question / Comment): 
Decision: Document is noted and agreed in principle. Both padding and dummy bits are fed into the circular buffer. Padded bits for systematic and parity 1 bits are removed when the coded bits are read out of the circular buffer. 
The exact text for 36.212 shall be prepared by the editor.
The following set of documents has not been treated during the session.

	R1-072970
	LTE TrCH Processing Chain
	Nokia Siemens Networks, Nokia
	 

	R1-072669
	Issues related to turbo code rate matching
	Motorola
	 

	R1-072673
	RE sizing for turbo code block segments
	Motorola
	 

	R1-072732
	RVs needed for circular buffer based RM
	Qualcomm Europe
	 

	R1-072736
	Transmission of coded bits from circular buffer
	Qualcomm Europe
	 

	R1-072780
	Performance evaluation of Circular Buffer Rate Matching schemes for E-UTRA  
	InterDigital Communications Corporation
	 

	R1-072866
	On the considerations of sub-block interleaver design for CBRM
	LGE
	 

	R1-072868
	Mapping of encoded code blocks to layers in 4 tx antennas
	LGE
	 

	R1-072906
	Bit mapping and constellation rearrangement
	ZTE
	 

	R1-072920
	Optimization of Circular Buffer Rate Matching
	ZTE
	 

	R1-073028
	Catastrophic Puncturing Avoidance
	Ericsson
	 

	R1-073029
	Performance of Improve Circular Buffer Rate Matching Design
	Ericsson
	 

	R1-073030
	Considerations of CBRM and HARQ Operations
	Ericsson
	 

	R1-073103
	Performance of orthogonal Hybrid ARQ for multi-user MIMO in E-UTRA uplink
	Samsung
	 

	R1-073128
	HARQ symbol to RE mapping
	Samsung
	 

	R1-073130
	HARQ redundant symbol selection for synchronous HARQ
	Samsung
	 

	R1-073163
	Decoder Performance for CBRM Algorithms
	Ericsson
	 

	R1-073164
	Further Details and Performance of CBRM Algorithms      
	Ericsson
	 

	R1-073188
	Adoption of 1st rate matching and modified IR-HARQ
	Fujitsu
	(R1-073150)

	R1-073193
	Turbo Rate Matching Fine Tuning
	Nokia Siemens Networks, Nokia
	 

	R1-073200
	An R.V. definition scheme with variable starting Positions
	LGE
	(R1-072865)

	R1-073203
	Additional results on convolutional code rate matching
	Motorola
	 


5.6 UL/DL Power Control

	R1-072973
	Summary of Power Control E-mail Discussion
	Nokia Siemens Networks
	 


The document was presented by Mieszko Chmiel from NSN.

Discussion (Question / Comment): 
Decision: Document is noted.

Conclusions from the email discussion: 
· PC formula is implemented in the UE 

· Power headroom information is needed in the eNB. Signaling is FFS 

· PC for sounding RS

· Follows PUSCH with an offset

· PC for persistent scheduling

· Same mechanism as PUCCH

Conclusions on PUCCH:

· PUCCH PC as described in R1-073209.
	R1-073209
	Way forward on Uplink Power Control for PUCH
	CATT, Ericsson, Fujitsu, IPWireless, Mitsubishi Electric, Motorola, NEC, Nokia, NSN, Nortel, NTT DoCoMo, Orange, Panasonic, Philips, Qualcomm, Samsung, Sharp, TI, T-Mobile, Toshiba Corp., Vodafone, ZTE


The document was presented by Durga Malladi from Qualcomm.

Discussion (Question / Comment): 
Decision: Document is noted and way forward agreed.

Conclusions on PUSCH:
Friday: Following Way forward has been proposed and presented.
	R1-073224
	Way forward on Power Control of PUSCH
	CATT, Ericsson, LGE, Motorola, Nokia, Nokia-Siemens, Nortel, NTT DoCoMo, Orange, Panasonic, Philips, Qualcomm, Samsung, Sharp, TI, Vodafone


The document was presented by Durga Malladi from Qualcomm.

Discussion (Question / Comment): 
Decision: Document is noted and way forward agreed.
The following set of documents has not been treated during the session.
	R1-072675
	Uplink Power Control: Details
	Motorola
	 

	R1-072676
	Resource element energy settings for data, control, and RS
	Motorola
	 

	R1-072737
	PUCCH power control - link level analysis
	Qualcomm Europe
	 

	R1-072738
	PUCCH power control - system level analysis
	Qualcomm Europe
	 

	R1-072740
	Understanding UL power control for E-UTRA
	Qualcomm Europe
	 

	R1-072761
	UL Power Control with Fractional Frequency Reuse for E-UTRA
	Nortel
	 

	R1-072781
	E-UTRA Uplink Power Control Proposal and Evaluation
	InterDigital Communications Corporation
	 

	R1-072839
	On UL Power Control in E-UTRA
	Texas Instruments 
	 

	R1-072869
	Power control of E-UTRA uplink channels
	LGE
	 

	R1-072870
	Power control of PUSCH
	LGE
	 

	R1-072909
	One Criterion for Scaling Interference Impact in LTE
	ZTE
	 

	R1-072926
	Overload indicator and Tx power of RACH preamble from handover UE 
	Fujitsu
	 

	R1-072944
	Intra-cell Transmission Power Control Method in E-UTRA Uplink
	NTT DoCoMo
	 

	R1-072971
	Cluster based Overload Indication 
	Nokia Siemens Networks, Nokia
	 

	R1-072972
	Uplink Power Control Performance Results
	Nokia Siemens Networks, Nokia
	 

	R1-073035
	Intra-cell Uplink Power Control for E-UTRA – Comments on Open Issues and Proposed Mechanism
	Ericsson
	 

	R1-073036
	Intra-cell Uplink Power Control for E-UTRA – Evaluation of Fractional Path Loss Compensation
	Ericsson
	 

	R1-073037
	Downlink power setting
	Ericsson
	 

	R1-073062
	On the UL power control rule for the UE
	Alcatel-Lucent
	 

	R1-073063
	Power Control for RACH
	Alcatel-Lucent
	 


5.7
Inter-cell Interference Coordination

	R1-072974
	Downlink interference coordination
	Nokia, Nokia Siemens Networks
	 


The document was presented by Asbjörn Grovlen from Nokia and addresses the downlink LTE performance (FDD mode) for cases with interference coordination with soft frequency re-use (SFR). Evaluations have been performed for the following configurations:

· Traditional time-frequency domain proportional fair (PF) with flat power spectrum (reuse one)

· Dynamic QoS aware scheduling using flat power spectrum (reuse one)

· Static soft frequency re-use (SFR) with CQI-based grouping scheduling
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072922
	Voice over IP resource allocation benefiting from Interference Coordination 
	Alcatel-Lucent
	 


The document was presented by Christian G. Gerlach from Alcatel-Lucent and proposes to follow in downlink the derived rules for the DVRB definition, to exploit the gains by Interference Coordination scheduling for VoIP or persistent scheduling.
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-073038
	Inter-cell Interference Coordination for E-UTRA – Overload Indicator for Uplink Power Control
	Ericsson
	 


The document was presented by Stefan Parkvall from Ericsson and discusses the open issue of the format of the overload indicator, whether the overload indicator should be frequency dependent or not, an absolute or relative measure should be used, the number of bits used to represent it, and whether it should be periodic or event triggered. 
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072945
	Transmission Method of Overload Indicator for Inter-cell Transmission Power Control in E-UTRA Uplink 
	NTT DoCoMo
	 


The document was presented by (…) from NTT DoCoMo and presents the necessity for OI transmission at the transmission time interval (TTI) level interval for an RB-level narrow transmission bandwidth, and then, presents an OI transmission method that indicates the worst interfering UEs (i.e., CAZAC sequences) with priority.
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072739
	Details on the OI transfer over the X2 interface
	Qualcomm Europe
	 


The document was presented by Durga Malladi from Qualcomm and presents some design considerations for the inter-eNB logical X2 interface.

Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072921
	Impact of Uplink Inter-cell Interference Coordination on Uplink Power Control
	Alcatel-Lucent
	 


The document was presented by Christian G. Gerlach from Alcatel-Lucent.
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-073187
	Interference Coordination Framework with results
	Alcatel-Lucent
	(R1-072925)


The document was presented by Christian G. Gerlach from Alcatel-Lucent and investigates the principles to be followed in semi-static Interference Coordination.
Discussion (Question / Comment): 
Decision: Document is noted.

Proposals:

For DL:
Do not specify additional signalling or request/grant for hard/soft mute per frequency part in the neighbouring cells

For UL: 
Use OI to indicate overload per frequency part, or request/grant for interference burden per frequency part in the neighbouring cells
Way forward:

· Overload indicator to neighbouring cells to indicate UL interference in the own cell exceeding a trigger event on a part of the bandwidth

· Continue discussion on whether request/grant based method should be added for UL/DL

The following set of documents has not been treated during the session.
	R1-072714
	Uplink Inter-cell Interference Management for LTE
	SHARP
	 

	R1-072762
	Further Discussion on Adaptive Fractional Frequency Reuse
	Nortel
	 

	R1-072840
	Fractional Time Re-Use Interference Co-Ordination in E-UTRA DL
	Texas Instruments 
	 

	R1-073039
	On Inter-cell Interference Coordination Schemes without/with Traffic Load Indication
	Ericsson
	 

	R1-073114
	Improving cell-edge performance by Inter-Cell Interference Coordination
	Samsung
	 


5.8
UL Timing Control
	R1-072975
	Remaining Issues for Uplink Timing Control
	Nokia Siemens Networks, Nokia
	 


The document was presented by Timo Lunttila from Nokia and proposes to use a 4-bit TA when maintaining timing alignment for synchronized UE. For establishing timing alignment for unsynchronized UE, it is proposed that multiple, e.g., 2 TA formats are specified to reduce the number of bits used for TA signalling while providing support for cell ranges up to 100 km. Finally, the use of sounding reference signal for timing estimation when UE has no data to transmit is supported. 
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072677
	Uplink Synchronization Maintenance and Timing Advance
	Motorola
	 


The document was presented by Ravikiran Nory from Motorola and discusses the issues of synchronization maintenance and how the timing advance command will be transmitted.
Discussion (Question / Comment): Need to check with RAN2 what has been decided on their side
Decision: Document is noted.

	R1-072822
	Discussion on Uplink Synchronization Maintenance
	NEC Group
	 


The document was presented by (…) from NEC and discusses pros. and cons. of UL synchronization maintenance methods. NEC view on UL synchronization maintenance is,

· eNodeB maintains UL timing periodically,

· requests UEs to transmit UL RS.

· with the UE-specific periodicity related with the UE speed (at most 2Hz agreed in RAN1).

· conveys TAs to UEs.
If the influence of corner effect on the performance is significant, the following may be applied in addition.
· eNodeB maintains UL timing,

· with UL transmission, e.g. DM-RS, RS in L1/L2 control signal.

NEC preference of DL channel for conveying TAs is MAC signalling.
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072841
	Simulation of Uplink Timing Error Impact on PUSCH
	Texas Instruments 
	 

	R1-072842
	On the need for UE-initiated Timing Adjustment Requests in E-UTRA
	Texas Instruments 
	 


Both documents were presented by Pierre Bertrand from TI.

R1-072841 provides detailed multi-user link-level BLER simulations, and shows that about +/-0.5 sec timing error leads, in a worst-case scenario where adjacent UEs experience opposite timing errors, to less than 0.5 dB loss in uplink BLER performance at 10% BLER point, and that a full multiplexing of user SRSs can be supported without apparent degradation in uplink frequency-scheduled BLER.

R1-072842 analyzes the time varying characteristics of the power delay profile (PDP) in urban environments. It proposes that the periodic approach is complemented with a UE driven timing adjustment (TA) request, upon observed change in DL PDP.
Discussion (Question / Comment): 
Decision: Both documents are noted.

5.9
Physical Layer Measurements

	R1-073043
	Summary of e-mail discussions on measurements
	Ericsson
	 


The document was presented by Dirk Gerstenberger from Ericsson.

Discussion (Question / Comment): 
Decision: Document is noted.

	R1-073042
	UE TX power measurement
	Ericsson
	 


The document was presented by Ylva Jading from Ericsson and proposes an absolute UE TX power measurement containing a report of the transmitted UE power per resource block with the purpose to make accurate link adaptation following multipath fading for low UE speed possible for high UL data rates and capacity. 
Discussion (Question / Comment): 
Decision: Document is noted. Discussion shall continue off-line and potential results reported in R1-073213.
Friday: Continue discussion on the details of TX power measurement.

	R1-072977
	Introduction of a DL RS TX power eNodeB measurement for LTE
	Nokia Siemens Networks
	 


The document was presented by Joern Krause from NSN and provides a text proposal for the introduction of a new eNode B measurement "DL RS TX power" for LTE in TS 36.214.
Discussion (Question / Comment): 
Decision: Document is noted. Discussion shall continue off-line and potential results reported in R1-073214.
Friday: Text proposal in R1-073214 is approved.

	R1-072976
	Update of RSRP measurement definition for LTE
	Nokia Siemens Networks, Nokia
	 


The document was presented by Joern Krause from NSN and discusses open issues of the RSRP UE measurement for LTE.

Discussion (Question / Comment): 
Decision: Document is noted. Revision shall be provided in R1-073212.
Friday: Revision in R1-073212 is approved.

	R1-073041
	Reference Signal Received Quality, RSRQ, measurement
	Ericsson
	 


The document was presented by Ylva Jading from Ericsson and analyzes the need for an additional physical layer measurement, reference signal received quality RSRQ, for improved handover performance and thereby decreased drop rate.
Discussion (Question / Comment): Motorola raised the question for additional discussion to find the useful measurements.
Decision: Document is noted. Discussion shall continue off-line and potential results reported in R1-073215
Friday: Further revision from R1-073215 in R1-073229 is approved. LS R1-073232 to RAN4 (Cc RAN2, RAN3) shall be prepared (deadline is 6th July) 

	R1-072678
	MBSFN subframe transmission indication
	Motorola
	 


The document was presented by Jean-Aicard Fabien from Motorola.
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072963
	Signaling of MBSFN subframe allocation in D-BCH
	Nokia Siemens Networks, Nokia, Huawei
	 


The document was presented by Mieszko Chmiel from NSN.
Discussion (Question / Comment): 
Decision: Document is noted.

Conclusion:
Working Assumption is on having both MBSFN presence indicator and MBSFN difference indicator for the neighbouring cells on the D-BCH of the serving cell. Draft LS to RAN2/3 in R1-073216.
Friday: LS is agreed in R1-073228.

	R1-073155
	Clarification of work split on eNB measurements
	NTT DoCoMo, T-Mobile, Telecom Italia, China Mobile, Vodafone, Telefonica, TeliaSonera, Orange, KPN, AT&T
	(R1-072928)


The document was presented by Sadayuki Abeta from NTT DoCoMo and discusses some high level issues regarding eNB measurements and proposes the work split among the involved RAN WGs.

· RAN WG1 is requested to study feasibility in defining the physical layer measurements, including those used internally at eNBs that have critical impact on the system performance. RAN WG1 is requested to specify the definitions of the measurements for those identified necessary and feasible.
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-073156
	Initial list of eNB measurements
	NTT DoCoMo, Orange, AT&T, T-Mobile, China Mobile, Telecom Italia,    Telefonica, TeliaSonera, KPN, Vodafone
	(R1-072929)


The document was presented by Sadayuki Abeta from NTT DoCoMo and provides operators’s view for the initial list of measurement items and their concrete use cases. It is requested that the appropriate WGs take over the main responsibility in standardising these measurements.
Discussion (Question / Comment): Mr Chairman proposed that RAN1 takes the list as basis for further work and tries to define the way to handle the measurements RAN1 will be in charge of.
Decision: Document is noted. Email discussion shall follow on feasibility, necessity and definitions of physical layer measurements eNB as part of the email discussion on measurements.
The following set of documents has not been treated during the session.

	R1-072741
	Measurements bandwidth and filtering
	Qualcomm Europe
	 

	R1-073064
	Physical Layer eNodeB measurements for a standardized interface with OAM
	Alcatel-Lucent
	 


5.10
MIMO, Transmit Diversity and Beamforming

Decision was agreed in the agenda of the week to conduct parallel session on MIMO topics. Results of this session have been reported in following document:

	R1-073225
	MIMO AH Summary
	AH Chairman
	 


The document was presented by Juho Lee from Samsung as Ad Hoc chairman.
Discussion (Question / Comment): 
Decision: Document is noted, including additional enhancement techniques for 4TX SU-MIMO precoding.

In R1-073206 (Text proposal for TS36.211 for 4TX antenna SU-MIMO codebook), it is agreed to include the technical decisions from text proposal on section 5.3.4.2.3 in the next version of 36.211.
All other decisions by the MIMO AH are endorsed.
5.10.1
DL Precoding Details, 4 antenna Codebook

R1-072935
LTE MIMO: Flexible Codebook Design for Improved Performance
AT&T

R1-072936
LTE MIMO: Householder vs DFT matrix based codebooks
AT&T
4TX SU-MIMO precoding codebook proposals

R1-072843
Way Forward on 4-Tx Antenna Codebook for SU-MIMO
Texas Instruments, Motorola, Nokia, Ericsson, NTT DoCoMo, Panasonic, Freescale Semiconductor, Nortel, Huawei, Broadcom Corporation, Comsys Mobile, Marvell Semiconductor, Nokia Siemens Networks, InterDigital, Sharp, AT&T 

R1-072658
Codebook aspects for DL SU-MIMO Schemes for cross-polarised Antennas
Alcatel-Lucent

R1-073181
Way-forward on Codebook for SU-MIMO Precoding
Samsung

R1-072913
4Tx Antenna Codebook for SU-MIMO
ZTE

R1-073045
4 Tx Precoding Codebooks for Dual-Polarized Antenna Setup in LTE DL
Ericsson

Conclusion

· Working assumption for 4TX SU-MIMO precoding

· The codebook proposal of Tdoc 2843. 

· Show the hidden block diagonal structure explicitly in the codebook description -> text proposal in R1-073206 agreed with clarification that “Annex” is meant for “Informative Annex”
· AH chairman’s remark: “u” in equation of page 2 is a typo of “un”.
· Other works (e.g. control signalling design etc) related to the LTE MIMO precoding codebook is supposed to continue based on the working assumption

· Additional enhancements were discussed as below but not agreed upon.

· Whether to define multiple codebooks depending on scenario (e.g., single polarization / dual polarization)? 

· Introduction of 64 elements codebook

· Introduction of additional differential codebook

CDD precoding

R1-072981
Specification needs for the support of small delay CDD/PSD based precoding 
Nokia, Nokia Siemens Networks, Motorola, Broadcom Corporation
R1-073182
Text Proposal for TS 36.211 Regarding CDD Design Ericsson, NTT DoCoMo, Qualcomm, Huawei, Panasonic, AT&T, ETRI, ITRI,CHTTL,Toshiba, Sharp, LGE, InterDigital, Orange, Mitsubishi
Conclusion:
Text proposal of 3182 agreed.
AH chairman’s remark: subscripts of delta in Table 6 is a typo and hence should be deleted. Text proposal is based on the version of TS 36.211 endorsed in RAN1#49 meeting. 
Precoding adaptation

UE feedback

5.10.2
DL MU-MIMO
R1-072693
DL MU-MIMO Summary
Motorola

R1-072985
LTE Multiuser MIMO with Frequency-Domain Packet 
Nokia, Nokia Siemens Networks

R1-073205
Way forward for MU-MIMO Huawei, Freescale Semiconductor

Supporters: Alcatel-Lucent
R1-073208
R1-073046
SDMA for MU-MIMO Support in E-UTRA DL with Correlated Antenna Setups
Ericsson
Supporters: 
R1-073100
Way Forward for MU-MIMO
Samsung

Agreed Way forward:

· MU-MIMO scheme focusing on the correlated antenna elements (but its use for the uncorrelated antenna elements is not precluded)

· Precoding codebook baseline

· Reuse (a part of) the rank-1 SU-MIMO precoding possibilities defined for 2 TX and 4 TX antennas

· UE and Node B uses the same codebook

· Node B has the ability to independently choose the precoding vectors for the UEs scheduled in the same subframe.

· UE feedback

· CQI calculation: same as the rank-1 SU-MIMO

· Precoding feedback: same as the rank-1 SU-MIMO 

· It is possible to configure non-frequency selective precoding feedback

· Need for additional means for robustness is FFS (inclusion into Rel8 is not precluded)

· An additional CQI terms for interference indication 

· Alternative CQI definition

· Downlink control signalling
· Explicit signalling of the used precoding vector for a scheduled UE is allowed

· Other possibilities are to be aligned with the conclusion of SU-MIMO case

· Signalling of the interference vector(s) is FFS

· Indication of the power share for a UE among the scheduled UEs on the same set of frequency resource in the same subframe is FFS

· Detailed signalling scheme is FFS

· The conclusion on the UE-specific RS-to-PDSCH power offset signalling should preferably be reused. 

· Taking into account the subframe-wise power variation… 

· More advanced MU-MIMO scheme 

· FFS, which means that this case may not be a focus for the initial version of LTE
Aspects considered during the discussion:

· Optimization case

· correlated antennas

· uncorrelated antennas

· robust for both cases

· Limitation on Node B scheduling

· Yes

· No

· UE CQI calculation

· only based on channel quantization

· assumption on the intra-cell interference e.g. limitation on the precoding vectors that can be simultaneously scheduled

· Exact precoding codebook definition

· E.g. Based on DFT-type (for spatial channel sampling)?

· Resolution for selection of the MU-MIMO precoding (from a UE perspective)

· Per a set of RBs (subband?)

· Common for all scheduled RBs
5.10.3
DL Transmit diversity with 4 TX Antennas
Confirmation of benefit of 4 TXD

R1-072771
The diversity gain of 4 Tx TxD over 2 Tx TxD
Nortel

Discussion on FFS issues from Kobe

R1-072770
Further Study on TxD Schemes for 4 Tx
Nortel

R1-073189
R1-072786
Performance of TxD Scheme for 4-Tx Antennas
ITRI

Conclusion

· For SFBC + FSTD for 4TXD, (1,3) & (2,4) mapping agreed.

· Other works related to the LTE 4 antenna TXD is supposed to continue based on the agreed working assumption 

· Additional enhancement for 4 antenna TXD as listed below is FFS

· RE mapping for RS power handling

Others

R1-073080
RE mapping of SFBC+FSTD based TxD for Shared Data channel
Nortel

R1-073086
4Tx Diversity for E-UTRA
Broadcom
5.10.4
DL Beamforming

R1-072657
Further Discussion and Performance Results for DL SU-MIMO Schemes for cross-polarised Antennas
Alcatel-Lucent

R1-073190
R1-072787
Design Issues of DL Beamforming with more than four antennas
ITRI

R1-072955
Investigation on Adaptive Beamforming in E-UTRA Downlink
NTT DoCoMo
Discussion topics

Interference-limited case

· common control channel coverage not limited even without the dedicated beamforming

· data rate coverage can be improved with the dedicated beamforming (how much?)

Noise-limited case 

· Common control channel coverage can still be limited as the beamforming cannot be applied. Instead, power boosting is possible?

· data rate coverage can be improved with the dedicated beamforming (significant?)

Is the support of the dedicated beamforming (if introduced) UE-mandatory? 

· Yes: 

· No: 
Define the dedicated beamforming (by semi-static configuration per UE) for FDD and TDD FS1 in the initial version of LTE?

· Yes: Alcatel-Lucent, NTT DoCoMo, ITRI, ArrayCom, Ericsson, Philips, NEC, Sharp, ICERA, Qualcomm (9)
· No: Nokia, Nokia Siemens Networks, Motorola, Nortel (4)
· Abstain: InterDigital (1)

( no conclusion reached

Questions

· What is the upper limit of the cell size to guarantee the control channel quality?

· Control and data are TDM multiplexed. So, borrowing power from data to control is not possible. 

· What should be specified to support the dedicated beamforming?

· Dedicated reference signal

· Modification of the control signalling needed to indicate the use of the dedicated RS?

· Yes in case of dynamic configuration
· No in case of semi-static configuration 

· If the dedicated beamforming is introduced, will it be a UE capability or mandatory?

· When the final decision on support of the dedicated beamforming can be made?

· Today (July 28th in RAN1#49bis)

· RAN1#50 (Aug)

· RAN1#51 (October)
R1-073144
Phase Reference for DL Beamforming
Philips, NXP Semiconductors, Alcatel-Lucent, ArrayComm
5.10.5
UL Antenna Switching

R1-073067
Adaptive antenna switching with low sounding reference signal overhead 
Mitsubishi Electric, NTT DoCoMo
-> recommended to present 3067 in main session as part of the UL RS discussion.
5.10.6
UL MU-MIMO

Not covered
5.11
Reference signal structure

5.11.1
Downlink reference signals
	R1-073090
	Summary of Reflector Discussions on EUTRA DL RS
	Samsung
	 


The document was presented by Aris Papasakellariou from Samsung and provides a summary of the DL RS email reflector discussions prior to RAN1#49b.
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072901
	Performances of realistic DL CQI estimation using cell-specific frequency-hopped/shifted DL RS 
	Huawei
	 


The document was presented by Branislav Popovic from Huawei and presents the system simulations results for investigating the impact of power boosted frequency hopped or shifted RS on the DL CQI, and ultimately the impact on cell and user throughput.
Discussion (Question / Comment): 
Decision: Document is noted.

The following set of documents has not been treated during the session.
	R1-072680
	Performance comparison of orthogonal and random DL RS between sectors
	Motorola
	 

	R1-072681
	MBSFN Performance with SFBC and Spatial Multiplexing
	Motorola
	 

	R1-072682
	MIMO RS Structure for Unicast/MBMS-Mixed Scenarios
	Motorola
	 

	R1-072715
	Investigation on the dependency of reference symbol structure on CCH performance in LTE Downlink
	SHARP
	 

	R1-072716
	Investigation on the dependency of reference symbol structure on SCH performance in LTE Downlink
	SHARP
	 

	R1-072717
	Proposal for 2-RS and 4-RS structure application in LTE Downlink
	SHARP
	 

	R1-072746
	Structure and performance of DL dedicated RS
	Qualcomm Europe
	 

	R1-072775
	MIMO RS structure for MBSFN
	Nortel
	 

	R1-072776
	Precoding Matrix Verification Based on Dedicated RS in E-UTRA Downlink
	Nortel
	 

	R1-072847
	Orthogonal RS for Different MBSFN Zones in E-UTRA
	Texas Instruments 
	 

	R1-072930
	Downlink Dedicated Reference Symbols Structure for TDD with Frame Structure Type 2
	CATT
	 

	R1-073079
	DL RS periodicity
	Qualcomm Europe
	 

	R1-073088
	Downlink reference signal structure for TDD frame structure type 2
	Samsung
	 

	R1-073160
	OS for DL RS
	Qualcomm Europe
	(R1-073078)

	R1-073195
	Specification of cell-specific DL RS FH sequences
	Huawei
	(R1-072902)


5.11.2 Uplink reference signals
	R1-073091
	Summary of Reflector Discussions on EUTRA UL RS
	Samsung
	 


The document was presented by Aris Papasakellariou from Samsung. Based on the progress achieved in the last meeting, the document focuses on two remaining issues:

· the sounding RS (SRS) transmission

· the generation of RS sequences (and based on the PUCCH decisions, the sequences for ACK/NAK and CQI transmission without data)
Discussion (Question / Comment): 
Decision: Document is noted.

Conclusions from email discussion:
· Sounding RS

· eNB should be able to disable SRS transmission by a UE

· Signalling of these parameters to the UE:
· Transmission bandwidth (and starting bandwidth position)

· Transmission period

· Cyclic shift

· Transmission sub-frame

· Signalling of additional parameters FFS

· Repetition factor: Signalled or predetermined for each operating bandwidth

· Transmission comb: Signalled or predetermined for each SRS transmission bandwidth

· Transmission power (offset relative to DM RS transmission power – power control applies)

· CAZAC sequence index: Signalled (broadcasted) or implicitly determined from the cell ID

· Duration of the SRS transmission

· Position of the SRS within the subframe: Signalled or defined by the specification, but not put in the middle symbol of the slot

· SRS for antenna selection: the same SRS should be used by both antennas. The eNB knows in advance which antenna sends the SRS. No additional SRS overhead to support antenna selection

· RPF=2. Additional values for RPF are FFS.

· SRS sequences: Reuse the DM RS sequences

· Cyclic shift hopping supported, and it can be turned off

· Sequence and/or cyclic shift hopping for DM RS (and PUCCH ACK/NAK and CQI)

· Signalling of the Base Sequence and Hopping Pattern

· Base sequence group index indicator broadcasted

· Explicit signalling for hopping pattern FFS

· Hopping Period

· For the PUSCH, the sequence and possible cyclic shift hopping period should be per slot (DM RS)

· For the PUCCH, the cyclic shift hopping period should be per symbol (DM RS, ACK/NAK, CQI) 

· PUSCH DM RS: Cyclic Shift Assignment

· The possible use of multiple cyclic shifts within a cell is supported

· In case of multiple cyclic shifts within a cell, the UE is informed as part of the UL grant (with up to 3 bits) which cyclic shift to use in the first slot

Reference Signals for PUCCH 
	R1-072747
	RS structure for UL ACK transmission
	Qualcomm Europe
	 


The document was presented by Durga Malladi from Qualcomm and analyzes:

· The positions of the 3 pilot symbols for short CP

· The pilot structures for ACK transmissions in Vehicle-B channels (long CP)
Discussion (Question / Comment): 
Decision: Document is noted.

Conclusion:
· 3 RS in the middle of the slot for short CP

· 2 RS in the middle of the slot for long CP
	R1-072748
	RS structure for CQI transmission
	Qualcomm Europe
	 


The document was presented by Durga Malladi from Qualcomm and evaluates the link performance and multiplexing capability of CQI channels.
Discussion (Question / Comment): 
Decision: Document is noted.

Conclusion:

· 1 RS in the 4th OFDM symbol of each slot for long CP

	R1-072754
	PUCCH (CQI) structure and multiplexing 
	Qualcomm Europe
	 


The document was presented by Durga Malladi from Qualcomm and evaluates the link performance and multiplexing capability of CQI channels.

Discussion (Question / Comment): 
Decision: Document is noted.

DM Reference Signals for TDD Frame Structure 2
	R1-073047
	Further considerations on uplink reference signals for frame structure type 2
	Ericsson, CATT, Hua Wei, Nokia, NSN
	 


The document was presented by David Astely from Ericsson.

Discussion (Question / Comment): 
Decision: Document is noted.

Conclusion for TDD FS type 2:
· Adopt a long block only uplink structure for frame structure type 2,
· Use an additional extra demodulation reference signals to improve link performance for very high speeds;

· Keep  the position for the default demodulation reference signal fixed, independent of whether the additional demodulation reference signal is used or not

· Keep the position for the additional demodulation reference signal fixed;

· FFS which of the two possibilities to select

· make it possible to configure the use of an additional reference signal on a per UE basis 
· make it possible to configure the use of an additional reference signal with a per cell default

	R1-072816
	Uplink DM Reference Signal Structure for High Speed UEs
	Spreadtrum Communications
	 


The document was presented by Miss Tingting Shi from Spreatrum Comm.

Discussion (Question / Comment): 
Decision: Document is noted.

The following set of documents has not been treated during the session.
	R1-072683
	Selection between Truncation and Cyclic Extension for UL RS Generation
	Motorola
	 

	R1-072684
	Uplink Reference Signal Planning Aspects
	Motorola
	 

	R1-072685
	Improving UL Data Frequency Hoping Performance with Sounding and Frequency Semi-Selective Scheduling
	Motorola
	 

	R1-072688
	Considerations and Recommendations for UL Sounding RS
	Motorola
	 

	R1-072718
	UL DM RS Design - Correlation Properties and Design Implications
	SHARP
	 

	R1-072719
	UL RS via OZCL Sequences
	SHARP
	 

	R1-072803
	Reference signal generation method for E-UTRA uplink
	Panasonic
	 

	R1-072804
	Further consideration on uplink RS hopping and grouping
	Panasonic
	 

	R1-072824
	Discussion on Uplink Reference Signal 
	NEC Group
	 

	R1-072825
	The Detail of ZC Sequence Planning for Uplink Reference Signal 
	NEC Group
	 

	R1-072848
	Design of CAZAC Sequences for Small RB Allocations in E-UTRA UL
	Texas Instruments 
	 

	R1-072849
	Sounding Reference Signal Assignments in E-UTRA Uplink
	Texas Instruments 
	 

	R1-072850
	Time – Sharing of Sounding Resources
	Texas Instruments 
	 

	R1-072851
	Sounding for Persistently Scheduled Transmissions
	Texas Instruments 
	 

	R1-072875
	Generation methods of UL RS sequence
	LGE
	 

	R1-072876
	Further considerations on UL sounding RS multiplexing method 
	LGE
	 

	R1-072893
	Sequence grouping rule for uplink demodulation reference signal
	Huawei
	 

	R1-072938
	Necessity of Multiple Bandwidths for Sounding Reference Signals
	NTT DoCoMo
	 

	R1-072939
	Assignment Scheme of Sounding Reference Signals in E-UTRA Uplink
	NTT DoCoMo
	 

	R1-072988
	UL Sounding Reference Signal
	Nokia Siemens Networks, Nokia
	 

	R1-072989
	UL sounding reference signal for EUTRA TDD
	Nokia, Nokia Siemens Networks
	(R1-072298)

	R1-072990
	DM RS sequence hopping and coordination 
	Nokia Siemens Networks, Nokia
	(R1-072295)

	R1-072991
	Cyclic Shift Hopping and DM RS Signalling
	Nokia Siemens Networks, Nokia
	(R1-072294)

	R1-073048
	PUSCH RS
	Ericsson
	 

	R1-073049
	PUCCH RS
	Ericsson
	 

	R1-073073
	Sounding Reference Signals
	Qualcomm Europe
	 

	R1-073092
	Sounding RS Multiplexing in E-UTRA UL – Interaction with PUCCH
	Samsung
	 

	R1-073116
	Uplink channel sounding RS structure
	Samsung
	 

	R1-073146
	Uplink Channel Sounding Issues
	Freescale Semiconductor
	 

	R1-073210
	Uplink sounding RS
	Ericsson
	(R1-073050)


5.12 Mapping of Virtual resource blocks to Physical resource blocks
	R1-072686
	Way forward for mapping of DL distributed transmissions to physical resource blocks
	Motorola
	 


The document was presented by Brian Classon from Motorola.

Discussion (Question / Comment): 
Decision: Document is noted. Due to lack of time, RAN1 didn’t consider any other contributions. The Way forward should be used as the basis for further discussion and reconsidered at next WG meeting. 
The following set of documents has not been treated during the session.
	R1-072687
	E-UTRA DL Distributed Transmission Mapping rules and Performance 
	Motorola
	 

	R1-072749
	Frequency Diverse transmissions for E-UTRA DL
	Qualcomm Europe
	 

	R1-072750
	Impact of constrained resource signalling in PDCCH
	Qualcomm Europe
	 

	R1-072777
	Performance evaluation of diversity VRB mapping schemes                 
	Nortel
	 

	R1-072778
	UL RB hopping
	Nortel
	 

	R1-072788
	Partition Rule for Distributed Multiplexing in E-UTRA
	ITRI
	 

	R1-072795
	Distributed channel mapping 
	Panasonic
	 

	R1-072826
	DL Distributed Resource Signalling for EUTRA
	NEC Group
	 

	R1-072827
	DL Distributed Resource Block Mapping for inter-cell interference randomization
	NEC Group
	 

	R1-072828
	Frequency Hopping Pattern for EUTRA Uplink
	NEC Group
	 

	R1-072903
	Mapping of virtual resource blocks for the Physical Data Shared Channel
	Huawei
	 

	R1-072907
	Combination of uplink semi-persistent schedule and frequency hopping
	ZTE
	 

	R1-072917
	Resource block mapping for EUTRA downlink distributed transmissions
	Mitsubishi Electric, Philips
	 

	R1-072946
	RB-level Distributed Transmission Method for Shared Data Channel in E-UTRA Downlink
	NTT DoCoMo
	 

	R1-072947
	Control Signaling for Uplink Frequency Hopping in E-UTRA 
	NTT DoCoMo
	 

	R1-073089
	Uplink time domain hopping for E-UTRA TDD
	Samsung
	 

	R1-073115
	LFDMA with hopping in PUSCH
	Samsung
	 

	R1-073127
	DL VRB to PRB mapping
	Samsung
	 

	R1-073140
	Further details of mapping of VRBs to PRBs in E‑UTRA Downlink
	Philips, NXP Semiconductors, Mitsubishi Electric
	 


5.13
Control Signaling

5.13.1
Downlink Control Signalling
	R1-073051
	Summary of e-mail discussion on downlink control signaling
	Ericsson
	 


The document was presented by Stefan Parkvall from Ericsson and provides the results of email discussion since last meeting in Kobe on the following topics:
· How to encode the downlink resource assignments?

· Sequences for PCFICH (“cat0”)?

· Mapping of ACK/NAK and PCFICH to REs?

· Interleaver details for DL control signaling?

· Scrambling?

Discussion (Question / Comment): 
Decision: Document is noted.

Conclusions:

· PCFICH coding described with 4 explicit codewords, resulting from (3,2) simplex + 10 times repetition + appending 2 systematic bits (dmin=21)
· Define an explicit ACK/NAK channel

· In cases where ACK/NACK information is implicitly given by the resource grant, then no explicit ACK/NACK is needed in addition

· ACK/NAK mapping independent from PCFICH

· Map ACK/NAK on 1 or 3 OFDM symbols for one ACK/NAK channel

· Number of OFDM symbols is semi-statically configurable

· ACK/NAK duration puts a lower limit on the value signalled on PCFICH

· For TDD case where larger number of ACK/NAK may be needed at a time (depending on UL/DL configuration), the number of OFDM symbols may exceed 3 symbols

· Main proposals on resource allocation encoding 

· Bitmap with full allocation flexibility and possible reduced granularity (e.g. 3119)

· Block based scheme with start-stop (e.g. 3052)

· Tree-based allocation combined with bitmap (e.g. 2832)

· Combinatorial scheme with reduced allocation flexibility and granularity (e.g. 2997, 2923)

· Schemes for bandwidth splitting

· Continue discussion offline during this week, address extension to 20MHz. Aim for reduction in number of bits while providing the necessary amount of allocation flexibility.

PCFICH design

	R1-072881
	On the design of PCFICH coding
	LGE
	 


The document was presented by (…) from LGE and investigates the several possible (32, 2) PCFICH coding schemes. It proposes the generating matrix C to be adopted as a (32, 2) PCFICH coding scheme.
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072692
	Coding and transmission of control channel format indicator
	Motorola
	 


The document was presented by Ravikiran Nory from Motorola and presents some options for the coding and transmission of the CCFI and provides recommendations based on performance analysis.
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-073162
	CCFI Sequences in E-UTRA DL
	Texas Instruments 
	(R1-072852)


The document was presented by Eko Onggosanusi from TI and evaluates the performance of CCFI transmission with conventional QPSK repetitions, Hamming coding, and optimal QPSK repetitions. TI proposes that optimal QPSK repetition is used for the CCFI transmission due to the substantial gains it provides relative to conventional QPSK repetition and due to the structural advantages it provides over Hamming coding.
Discussion (Question / Comment): 
Decision: Document is noted.

ACK/NAK related papers
	R1-072996
	Implicit ACK/NAK for LTE DL 
	Nokia, Nokia Siemens Networks
	 


The document was presented by (…) from NSN and relates to signalling of the HARQ ACK/NAKs in DL for the UL traffic. In this contribution an implicit ACK/NAK mechanism is discussed and proposed for LTE DL.
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072829
	DL Control Channel Structure
	NEC Group
	 


The document was presented by Yassin Awad from NEC and provides some analysis of the DL L1L2 Control structure.
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072753
	ACKCH structure and multiplexing
	Qualcomm Europe
	 


The document was presented by Juan Montojo from Qualcomm.

Discussion (Question / Comment): 
Decision: Document is noted.

Signalling of resource assignment
	R1-073119
	Resource Indication Scheme for Downlink Packet Scheduling
	Samsung
	 


The document was presented by (…) from Samsung and discusses the resource indication issues for the downlink control signalling. 
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-073052
	Begin – end representation of scheduling allocations
	Ericsson
	 


The document was presented by Stefan Parkvall from Ericsson. It aims at finding an efficient signalling scheme which significantly reduces the overhead caused by the size of the allocation message in DL. As a conclusion, it is suggested to signal the resource assignment in the downlink using a begin-end approach.

Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072832
	DL Unicast Resource Allocation Signalling using L1L2 control channels
	NEC Group
	 


The document was presented by Yassin Awad from NEC and proposes a combination of reduced Bit-mapping and Tree-based method for DL resource assignment with discontinuous localized allocations and distribution resource transmission.
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072750
	Impact of constrained resource signalling in PDCCH
	Qualcomm Europe
	 


The document was presented by Durga Malladi from Qualcomm.

Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072997
	Signalling and decoding of PRB allocations for LTE downlink
	Nokia, Nokia Siemens Networks
	 


The document was presented by Jari Lindholm from Nokia.

Discussion (Question / Comment): 
Decision: Document is noted.

	R1-073199
	Some operators view on ACK/NACK mapping
	AT&T, KDDI, NTT DoCoMo, Orange, Telecom Italia, TeliaSonera, T-Mobile, Vodafone
	


The document was presented by Sadayuki Abeta from NTT DoCoMo and raises some operators concerns on the ACK/NAK mapping scheme proposal 1.

· Different deployment scenario shall be supported

· A single OFDM symbol may be enough for most scenario, however, the system should also support large cell such as 100km cell radius. Thus, a configurable scheme by RRC (e.g. broadcast information) should be supported.

· For TDD, the amount of ACK/NAK resources required in a subframe can be higher than for FDD and it is questionable whether a single OFDM symbol is sufficient in all scenarios. As stated in TR25.913, a common scheme should be applied both TDD (FS1 and FS2) and FDD as much as possible
Discussion (Question / Comment): 
Decision: Document is noted.

The following papers were presented on Friday before closing the session.

	R1-073218
	On signalling of resource allocation
	Ericsson, Qualcomm, Motorola, Panasonic, NEC, NTT DoCoMo, Nokia, Nokia Siemens Networks, Texas Instruments, Mitsibishi, Nortel


The document was presented by Stefan Parkvall from Ericsson.

Discussion (Question / Comment): 
Decision: Document is noted.

Conclusion: Allow the use of the small payload size PDCCH format also for signaling of downlink scheduling information
	R1-073227
	Way forward for DL Resource Allocation Mapping
	Motorola, Alcatel-Lucent, Ericsson, NEC, Nokia, Qualcomm, Samsung,LGE, Mitsubishi


The document was presented by Robert Love from Motorola.

Discussion (Question / Comment): 
Decision: Document is noted.

Conclusion: Agreed as way forward for the further evaluation, i.e. none of the sets A or B is considered as a ‘baseline’ yet
The following set of documents has not been treated during the session.
	R1-072689
	Downlink Acknowledgement Mapping to RE's
	Motorola
	 

	R1-072690
	Support of Precoding for E-UTRA DL L1/L2 Control Channel
	Motorola
	 

	R1-072691
	Search space definition for L1/L2 control channel
	Motorola
	 

	R1-072695
	Efficient structure for aggregating 1,2,[3],4,8 DL control channel elements
	Motorola
	 

	R1-072696
	E-UTRA DL L1/L2 Invariant Control Channel Design
	Motorola
	 

	R1-072697
	E-UTRA DL L1/L2 Control Channel Information & MIMO/Precoding details
	Motorola
	 

	R1-072698
	DPCCH performance in E-UTRA for different reference symbol formats
	Motorola
	 

	R1-072699
	E-UTRA DL L1/L2 Control Channel Design - PICH/AICH/DBCH
	Motorola
	 

	R1-072722
	On fourth value of CCFI (Cat0)
	Mitsubishi Electric
	 

	R1-072723
	Scheduling Policy and Signaling Way on DL Resource Allocation
	Mitsubishi Electric
	 

	R1-072724
	Performance Evaluation of RB Group Scheduling
	Mitsubishi Electric
	 

	R1-072751
	CCFI Structure and multiplexing
	Qualcomm Europe
	 

	R1-072752
	PDCCH structure and multiplexing
	Qualcomm Europe
	 

	R1-072789
	Mapping of CCEs (control channel element) onto physical resource 
	Panasonic
	 

	R1-072790
	CCE aggregation size and transport format signaling
	Panasonic
	 

	R1-072791
	Discussion on resource allocation and transport format signaling
	Panasonic
	 

	R1-072792
	Semi-static vs dynamic CCE aggregation
	Panasonic
	 

	R1-072793
	Comparison of FDM and CDM+FDM for control channel multiplexing
	Panasonic
	 

	R1-072794
	Assignment of Downlink ACK/NACK channel
	Panasonic
	 

	R1-072830
	Downlink ACK/NACK signalling for E-UTRA
	NEC Group
	 

	R1-072831
	Uplink Resource Allocation for E-UTRA
	NEC Group
	 

	R1-072877
	DL LVRB assignment
	LGE
	 

	R1-072878
	DL ACK/NACK structure 
	LGE
	 

	R1-072879
	UL frequency hopping over subbands
	LGE
	 

	R1-072880
	Link adaptation for downlink control channel
	LGE
	 

	R1-072882
	DL ACK/NACK Mapping Relations
	LGE
	 

	R1-072883
	Modifications on UL synchronous HARQ procedure
	LGE
	 

	R1-072884
	Cell-specific Interleaving for CCE-to-RE mapping
	LGE
	 

	R1-072885
	Performance Evaluation of MIMO-related Dedicated Control Signaling
	LGE
	 

	R1-072886
	Consideration on DL L1/L2 control channel design for MIMO
	LGE
	 

	R1-072894
	MBSFN impact on paging transmission
	Huawei
	 

	R1-072904
	CCE to RE interleaver design criteria
	Huawei
	 

	R1-072905
	DL control signaling to support MIMO
	Huawei
	 

	R1-072908
	DL resource allocation and related signalling way
	ZTE
	 

	R1-072916
	UE and CCE specific scrambling codes for low complexity blind detection of downlink control signaling
	Mitsubishi Electric
	 

	R1-072923
	Signaling Resource Allocations in DL Control Channel
	Alcatel-Lucent
	 

	R1-072931
	Timing relationship between the DL control signaling and associated sub-frames for TDD
	CATT
	 

	R1-072932
	CCFI for LTE TDD system
	CATT
	 

	R1-072949
	Downlink Control Signaling for Uplink Re-transmission in E-UTRA
	NTT DoCoMo
	 

	R1-072994
	Signaling PCH, RACH response and dynamic BCH allocations in L1/L2 control channel. 
	Nokia, Nokia Siemens Networks
	 

	R1-072995
	PDCCH UL and DL signaling entity payloads
	Nokia, Nokia Siemens Networks
	 

	R1-072998
	Control signaling considerations for EUTRA TDD
	Nokia, Nokia Siemens Networks
	 

	R1-073069
	L1/L2 Control Channel Structure with Multiplexing in E-UTRA Downlink
	KDDI
	 

	R1-073070
	An Evaluation of the Rotational CDM for L1/L2 Control Channel
	KDDI
	 

	R1-073071
	System-Level Evaluation of the Rotational CDM for L1/L2 Control Channel
	KDDI
	 

	R1-073076
	RX Diversity impact on downlink control channels
	Motorola
	 

	R1-073077
	PMI Downlink Signaling and PDCCH Downlink Format
	Motorola
	 

	R1-073081
	RE mapping of the control channel elements                    
	Nortel
	 

	R1-073098
	Coding for CCFI Transmission
	Samsung
	 

	R1-073099
	DL ACK/NACK Transmit Diversity
	Samsung
	 

	R1-073105
	Downlink Link Adaptation and Related Control Signaling
	Samsung
	 

	R1-073106
	LTE downlink ACK channel mapping linked to CCE
	Samsung
	 

	R1-073109
	Downlink Hybrid ARQ Signaling
	Samsung
	 

	R1-073110
	Design of PDCCH format in support of MIMO
	Samsung
	 

	R1-073120
	Restriction on PDCCH monitoring set
	Samsung
	 

	R1-073121
	Performance of DL ACK/NACK transmission
	Samsung
	 

	R1-073132
	DL CCFI to RE mapping
	Samsung
	 

	R1-073135
	Control signalling for dynamically- and persistently-scheduled transmissions in E-UTRA
	Philips, NXP Semiconductors
	 

	R1-073217
	Additional information on combinatorial PRB allocation signalling method
	Nokia, Nokia Siemens Networks
	 


5.13.2
Uplink Control Signalling
	R1-073053
	Summary of e-mail discussion on uplink control signalling
	Ericsson
	 


The document was presented by Stefan Parkvall from Ericsson and provides the results of the email discussions since RAN#49 on following topics:

· Which CAZAC-based structure to use?
· Details of the CAZAC-based structure? 
· Transmission of scheduling request?

· ACK/NAK for TDD? 
Discussion (Question / Comment): 
Decision: Document is noted.

Conclusions:
· Structure A is agreed
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· Placement of reference symbols for short CP and FDD and TDD FS type 1: 2 RS, location as in figure above
· Transmission of scheduling request (in absence of uplink data): CQI and SR separated
	R1-072705
	Uplink CQI channel structure
	Motorola
	 


The document was presented by (…) from Motorola and discusses the number and placement of reference signals for the CAZAC-based structure.  (CQI transmission only)
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-073003
	Performance of CQI+ACKNACK transmission on PUCCH
	Nokia Siemens Networks, Nokia
	 


The document was presented by Timo Lunttila from NSN and presents link level performance results for the proposed ACK/NACK + CQI multiplexing scheme. 
Discussion (Question / Comment): 
Decision: Document is noted.

	R1-072668
	Performance of Scheduling Request using Contention Free Channel 
	Motorola
	 


The document was presented by (…) from Motorola and 

Discussion (Question / Comment): 
Decision: Document is noted.

	R1-073054
	Summary of e-mail discussion on CQI reports
	Ericsson
	 


The document was presented by Stefan Parkvall from Ericsson and provides the results of the email discussions since RAN#49 mainly focused on the properties of the best-M scheme.
Discussion (Question / Comment): 
Decision: Document is noted. Off line discussion should continue during this week, if no conclusions continue discussion via email.

The following set of documents has not been treated during the session.

	R1-072701
	Joint feedback for E-UTRA downlink precoding and CQI
	Motorola
	 

	R1-072702
	CQI Feedback Schemes for E-UTRA
	Motorola
	 

	R1-072703
	CQI Coding Schemes
	Motorola
	 

	R1-072704
	Reference signal structure for UL Ack/Nack
	Motorola
	 

	R1-072706
	Uplink transmission of CQI and Ack/Nack
	Motorola
	 

	R1-072707
	CQI/PMI PUCCH Management
	Motorola
	 

	R1-072708
	Uplink Control Signalling with Persistent Scheduling
	Motorola
	 

	R1-072709
	Performance of CQI Feedback Schemes
	Motorola
	 

	R1-072710
	Uplink Feedback for E-MBMS
	Motorola
	 

	R1-072711
	Uplink Common Control Channel
	Motorola
	 

	R1-072712
	UL L1/L2 control signals with data Multiplexing Details
	Motorola
	 

	R1-072720
	ACK/NAK covering via OZCL Sequences
	SHARP
	 

	R1-072721
	Clarify UL physical channel scheduling for CQI report
	SHARP
	 

	R1-072755
	Coding structure for CQI + ACK
	Qualcomm Europe
	 

	R1-072756
	SRS and PUCCH multiplexing
	Qualcomm Europe
	 

	R1-072779
	Uplink Signaling Support for DL Rank Adaptation with Fixed Precoding
	Nortel
	 

	R1-072783
	Performance Comparison of Distributed Haar-Based Compression for CQI Feedback in E-UTRA
	InterDigital Communications Corporation
	 

	R1-072796
	DCT Partitioning for CQI Reporting
	Panasonic
	 

	R1-072797
	CQI on PUCCH using multiple subframes
	Panasonic
	 

	R1-072798
	Clarification of Implicit Resource Allocation of Uplink ACK/NACK Signal
	Panasonic
	 

	R1-072799
	Usage of Cyclic Shifts and block-wise spreading codes for Uplink ACK/NACK
	Panasonic
	 

	R1-072814
	Code hopping for uplink ACK/NAK channels
	ETRI
	 

	R1-072815
	RS and multiplexing structure of uplink ACK/NAK channels
	ETRI
	 

	R1-072833
	Multiplexing of uplink data-non-associated control signal with data 
	NEC Group
	 

	R1-072834
	Multiplexing of uplink data-non-associated control signal without data
	NEC Group
	 

	R1-072835
	Way Forward for Uplink Blind Decoding
	NEC Group
	 

	R1-072853
	CQI Feedback Reduction Scheme for E-UTRA 
	Texas Instruments 
	 

	R1-072854
	Design Aspects of UE Feedback 
	Texas Instruments 
	 

	R1-072855
	Feedback Rate for Rank Adaptation and Pre-coding
	Texas Instruments 
	 

	R1-072856
	Uplink ACK/NAK Transmission for Persistently Scheduled Downlink Packets
	Texas Instruments 
	 

	R1-072857
	Coherent Uplink ACK/NAK Transmission with High Speed UEs
	Texas Instruments 
	 

	R1-072858
	Preamble Based Scheduling Request
	Texas Instruments 
	 

	R1-072859
	Scheduling Request and DRX in E-UTRA
	Texas Instruments 
	 

	R1-072887
	Investigation on problems in case of PUCCH and S-RS simultaneous transmission 
	LGE
	 

	R1-072888
	Erroneous operation handling caused by DL/UL grant failure 
	LGE
	 

	R1-072889
	Reduction of MIMO CQI reporting in spatial domain 
	LGE
	 

	R1-072890
	Reduction of CQI reporting in time domain 
	LGE
	 

	R1-072891
	UL ACK/NACK Mapping Relations 
	LGE
	 

	R1-072895
	Multiplexing of scheduling request indicator
	Huawei
	 

	R1-072924
	 Incremental CQI Feedback Scheme and Simulation Results
	Alcatel-Lucent
	 

	R1-072933
	Uplink ACK/NACK signaling for TDD
	CATT
	 

	R1-072934
	Uplink control channel structure for TDD with frame structure type 2
	CATT
	 

	R1-072950
	Persistent Scheduling in E-UTRA 
	NTT DoCoMo
	 

	R1-072951
	Performance Enhancement Techniques for ACK/NACK in E-UTRA Uplink
	NTT DoCoMo
	 

	R1-072952
	CDMA-based Control Channel Structure in E-UTRA Uplink 
	NTT DoCoMo
	 

	R1-072953
	Basic Method for CQI Feedback in E-UTRA 
	NTT DoCoMo
	 

	R1-072954
	Feedback Control for MBMS in E-UTRA 
	NTT DoCoMo
	 

	R1-072999
	UL ACK/NACK aspects for EUTRA TDD
	Nokia, Nokia Siemens Networks
	 

	R1-073000
	Increasing the size of CQI by means of enhanced sequence modulation
	Nokia Siemens Networks, Nokia
	 

	R1-073001
	PUCCH sequence modulation sequences 
	Nokia Siemens Networks, Nokia
	 

	R1-073002
	ACK/NACK performance of high speed UEs 
	Nokia Siemens Networks, Nokia
	 

	R1-073004
	On CQI coding in PUCCH
	Nokia Siemens Networks, Nokia
	 

	R1-073005
	Randomization for ACK/NACK signals transmitted on PUCCH 
	Nokia Siemens Networks, Nokia
	 

	R1-073006
	Signaling of Implicit ACK/NACK resources
	Nokia Siemens Networks, Nokia
	 

	R1-073007
	CQI capacity and coverage of PUCCH 
	Nokia Siemens Networks, Nokia
	 

	R1-073008
	CQI per PRB versus per group of best PRBs
	Nokia Siemens Networks, Nokia
	 

	R1-073009
	Two-Layer CQI Scheme 
	Nokia Siemens Networks, Nokia
	 

	R1-073010
	CQI reporting requirements for E-UTRA UE
	Nokia Siemens Networks, Nokia
	 

	R1-073011
	Multiplexing of Scheduling Request and ACK/NACK and/or CQI
	Nokia Siemens Networks, Nokia
	 

	R1-073012
	Multiplexing capability of CDM based Dedicated Scheduling Request 
	Nokia Siemens Networks, Nokia
	 

	R1-073013
	UL/DL resource allocation signaling errors and their impact to UL multiplexing design
	Nokia Siemens Networks, Nokia
	(R1-072312)

	R1-073014
	ACK/NACK transmission with UL data
	Nokia Siemens Networks, Nokia
	(R1-072313)

	R1-073015
	ACK/NACK modulation with UL data   
	Nokia Siemens Networks, Nokia
	(R1-072310)

	R1-073016
	Uplink Scheduling Request for LTE
	Nokia Siemens Networks, Nokia
	(R1-072307)

	R1-073055
	Multiple CQI formats
	Ericsson
	 

	R1-073057
	Contents of CQI reports
	Ericsson
	 

	R1-073066
	Multiplexing the Scheduling Request in the Uplink
	Alcatel-Lucent
	 

	R1-073072
	Uplink Data-non-associated Control Signaling in E-UTRA
	KDDI
	 

	R1-073093
	PUCCH Transmission without Data in E-UTRA
	Samsung
	 

	R1-073094
	Control Signaling Location in Presence of Data in E-UTRA UL
	Samsung
	 

	R1-073104
	Performance of single CQI feedback for 2CW SU-MIMO
	Samsung
	 

	R1-073107
	LTE uplink CQI report format 
	Samsung
	 

	R1-073117
	Control signaling transmission format in presence of data in E-UTRA UL
	Samsung
	 

	R1-073118
	CQI report transmission using PUSCH resource
	Samsung
	 

	R1-073122
	Implicit mapping of CCE to UL ACK/NACK resource
	Samsung
	 

	R1-073124
	UL ACK/NACK resource indication for supporting persistent scheduling
	Samsung
	 

	R1-073125
	On handling simultaneous transmission of ACK/NACK and CQI from a UE
	Samsung
	 

	R1-073133
	RB-wise regrouping of UL control
	Samsung
	 

	R1-073145
	Vector quantisation with successive refinement for MIMO feedback 
	Philips
	 

	R1-073149
	Cyclic Shift Hopping of UL ACK Channels
	Samsung
	 

	R1-073186
	CAZAC sequence for PUCCH
	Toshiba
	(R1-072655)


6.
Closing of the meeting
Before closing the meeting, Mr Chairman recalled that RAN1 chairman and vice-chairmen election will be organized at next WG meeting in Athens. The election shall likely be made on the first day of the session.

Candidatures are now invited for these positions and should be addressed to the Mobile Competence Centre for the attention of Patrick Merias patrick.merias@etsi.org and Susanna Kooistra susanna.kooistra@etsi.org and should ideally be received by Monday 13 August 2007.

Then RAN1 Chairman, Mr. Dirk Gerstenberger expressed his appreciation to the delegates and the host, the North American Friends of 3GPP for their supports. 

The meeting was closed at 17:10.
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List of participants at RAN1 #49b
Please see excel file attached to this report
Annex B:
TSG RAN WG1 meetings in 2007
	TITLE
	TYPE
	DATES
	LOCATION
	CTRY

	3GPPRAN1#47bis
	WG
	15 – 19 Jan 2007
	Sorrento
	IT

	3GPPRAN1#48
	WG
	12 – 16 Feb 2007
	St Louis
	US

	3GPPRAN1#48bis
	WG
	 26 – 30 March 2007
	St Julians
	Malta

	3GPPRAN1 LTE TDD AH
	AH
	17 – 20 April 2007
	Beijing
	China

	3GPPRAN1#49
	WG
	07 – 11 May 2007
	Kobe
	JP

	3GPPRAN1#49bis
	WG
	25 – 29 June 2007
	Orlando
	USA

	3GPPRAN1#50
	WG
	20 – 24 Aug 2007
	Athens
	Greece

	3GPPRAN1#50bis
	WG
	08 – 12 Oct  2007
	Shanghai
	China

	3GPPRAN1#51
	WG
	05 – 09 Nov 2007
	Jeju
	KR


	MEETING TYPES

	AH = Ad Hoc
	CM = Chairmen's meeting

	JM = Joint
	OR = Ordinary

	PM = Preparatory Meeting
	RG = Rapporteurs Group

	RM = Resolution Meeting
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	R1
	Response to (Ic LS)
	To
	Cc
	Title
	Contact
	Ref'd /Attachd Tdoc
	Release
	WI 

	R1-073185
	R2-071602 (R1-072004)
	R2
	R4, R3
	LS response on maintenance of UL Synchronisation
	Ericsson
	 
	Rel-8
	LTE

	R1-073219
	R2-072186 (R1-072622)
	R2
	 
	LS response on System Information (Simultaneous reception of system information and unicast data)
	Motorola
	 
	Rel-8
	SAE/LTE

	R1-073222
	 
	R2
	 
	LS on L1-related parameters to be configured by RRC
	Ericsson
	R1-073221
	Rel-8
	LTE

	R1-073231
	 
	R2
	R3, R4
	LS on physical channel definition
	NTT DoCoMo
	 
	Rel-8
	LTE

	R1-073230
	 
	R4
	 
	LS on the dynamic range of UE transmission power
	Panasonic
	 
	Rel-8
	LTE

	R1-073228
	 
	R2, R3, R4
	 
	LS on MBSFN subframe allocation signalling 
	Nokia Siemens Networks
	 
	Rel-8
	LTE

	R1-073234
	
	R4, R2, R3
	
	Status of LTE physical layer measurements in RAN WG1
	Nokia Siemens Networks
	
	Rel-8
	LTE


Annex E:
List of Tdocs at RAN1 #49b
Please see excel file attached to this report

Annex F:
List of actions

1. Outgoing LS.

To be readdressed at next meeting in Athens
R1-07xxxx
Draft response to RAN4 (R1-072650 = R4-070802) on CQI reporting requirements for E-UTRA UE
Deadline for below action point is until 6th of July.

R1-073232
Prepare LS to RAN4 on "Status of LTE physical layer measurements in RAN WG1" (NSN)
Done on Monday 9th July: Agreed LS on LTE physical layer measurements in R1-073234
2. Text proposal for TS and TR

Deadline for below action point is until 13th of July.

R1-073173
New version v1.3.0 of 36.212 (Qualcomm)
Done on Monday 16th July: latest revision following email discussion is in R1-073236 (version 1.2.3) and endorsed as v1.3.0 in R1-073235
3. Post RAN#36-meeting voting (for info)
Based on the decision made during last plenary meeting, it has been agreed to vote by correspondence to answer the following question:

"Do you approve the CRs contained in RP-070427, RP-070334 and RP-070461 ? " - in relation to DOB work item (MBSFN-DOB)
Following the 30 day voting period, the results were as follows:

Eligible voting members:    111


Votes cast: 
63


yes:

34 = 53,97%


no:

23 = 36,51%


abstain:
6 =  9,52%


                             ======

           

                  100,00%

The motion failed to achieve 71% in favour, thus the CRs contained in RP-070427, RP-070334 and RP-070461 are not approved. 
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