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Summary

The session started at 9am and continued till 7:50pm on May 10. About 50 (or slightly more?) contributions were submitted for the session and about 90 people attended the session.

The discussion was more focusing on the fundamental issues, which are considered to be for various MIMO proposals, rather than the individual proposal. 

Following topics were mainly discussed

· Summary of email discussion

· DL MIMO channel model

· DL MIMO Precoding
· Number of codewords

· UE feedback information to support DL MIMO
· Link adaptation for DL spatial multiplexing
· Single user spatial multiplexing vs multi-user spatial multiplexing
· Simulation results of uplink virtual MIMO

· SI conclusion on the LTE MIMO
Details are found below.

Opening of the session: Day 3 9.00 AM
11.1.5
MIMO, TX diversity and beamforming

Summary from email discussions to be prepared by Juho Lee
Summary of email discussion

R1-061325
Summary of LTE MIMO email discussion 
Samsung

R1-061103
Text Proposal on MIMO based on R1-061095
Samsung

=> already approved via email on May 3. 
Channel model
R1-061371
Update of polarization description in link level channel model
Ericsson

R1-061372
System level channel models for E-UTRA evaluations
Ericsson

=> to be revised in Tdoc 1594 removing the last sentence and including the reference.

DL Spatial Multiplexing (SM) @ Node B tx
R1-061309
Consideration on LTE MIMO scheme
NEC Group
Way forward on the precoding:

· Specification should support linear precoding.

· Try to figure out 

· the possible ideal upper bound of the performance e.g. via increasing the codebook size or via non-codebook based approach.

· the exact type of precoding.

· the required feedback signalling.

GuangYun 4 (1st floor) for afternoon 2pm.
Linear precoding only?: Yes
Precoding applied on reference signal?:
R1-061270
Further consideration on the reference symbol of Beamforming for EUTRA TDD
CATT
Way forward on the reference signal w.r.t the precoding

· It was perceived that the common reference signal, which can be used by some UEs for the downlink CQI estimation and/or the selection of the preferred pre-coding vector(s), should not be pre-coded (or beamformed) for FDD. The UE is supposed to take into account the pre-coding when estimating the CQI relevant for the pre-coded signal. 
· Non-precoded common reference signal together with the precoded dedicated reference signal in a subframe?

· If Yes,

· What will be the consequence on the overall system design?

· If No, 
· How to separate the two types of reference singals? E.g. TDM? Or cell-specific system configuration?
· What is the impact on e.g. CQI estimation?
· Precoding on control signalling? 
· Discussion on joint vs separate coding of the L1/L2 control signalling should take into account the precoding of the control signalling.
· In case of the separate coding, precoded control signalling in block-localized manner?

Unitary precoding vs non-unitary precoding (in case of codebook-based approach)
Unitary: A^H x A = A x A^H = I.
Non-unitary

Codebook-based precoding vs non-codebook-based precoding
R1-061128
System-level Evaluation of MIMO with Unitary Precoding
Intel Corporation

R1-061126
Scalable precoding and implementation complexities
Intel Corporation
R1-061439
Evaluation of Codebook-based Pre-coding For LTE MIMO Systems
Texas Instruments
R1-061321
Performance Evaluation of PU2RC with Different Codebook Sizes
Samsung
R1-061274
Clarifications of the dynamic beam-forming/pre-coding method in TDD mode and text proposal
CATT, RITT

Number of codewords
R1-061127
Comparison between single and multiple codewords for precoded MIMO
Intel Corporation
Way forward

Try to figure out the performance in terms of # of codewords for unicast from a single UE perspective: 

· single codeword regardless the number of Node B tx antennas for 2x2, 4x4, 4x2 or 
· multiple codewords up to 2 with 2 tx antennas and 2 or 4 with 4 tx antennas 
· Link adaptation mechanism should be clearly described.

Consider complexity aspects for Node B as well as UE.

UE feedback information

R1-061150
Interference-aware MIMO feedback: A Text Proposal
Intel Corporation

R1-061441
Feedback reduction for rank 1 pre-coding for E-UTRA downlink
Texas Instruments
Way forward

· Feedback information generation mechanism and the expected feedback overhead should be clearly described for each MIMO proposal.

· Investigate the required resolution of MIMO related feedback

· Feedback per each RB or per group of RBs
· Feedback signalling period

Link adaptation (for the streams to a UE)
R1-061125
Text proposal for modulation and power adaptation of MIMO systems
Intel Corporation 
R1-061209
Evaluation of localized and distributed carrier mappings for EUTRA Downlink MIMO and text proposal
Freescale Semiconductor
R1-061196
Link Adaptation Scheme for MIMO Transmission in E-UTRA Downlink 
NTT DoCoMo et al
SM schemes (Single user (SU)-SM, multiuser (SU)-SM, etc) 
R1-061152
Simulation Results of Coded MIMO-OFDM for E-UTRA Downlink
Philips

R1-061210
Evaluation of EUTRA schemes for Downlink Open loop MIMO and text proposal
Freescale Semiconductor

R1-061211
Evaluation of Antenna Selection for Downlink Open loop MIMO schemes with four transmit antennas and text proposal
Freescale Semiconductor

R1-061229
DL Adaptive STTD/SM Performance Evaluation for E-UTRA  
Nortel

R1-061320
Link Performance of Multi-User MIMO
Samsung

R1-061323
Dynamic Switching between Single and Multi-User MIMO
Samsung

R1-061324
Performance Evaluation of Multi-User vs. Single User MIMO
Samsung

R1-061386
Combined spatial multiplexing and CDD for 4 transmit antennas
ETRI

R1-061387
Text Proposal for the combined spatial multiplexing and CDD
ETRI, Samsung

R1-061440
System Level Simulation Results for Per Group Rate Control In E-UTRA Downlink
Texas Instruments

R1-061503
Link Analysis of Single User MIMO - S-VAP vs. S-PARC
Qualcomm Europe

R1-061504
Link Analysis of Single User MIMO - Impact of Precoding on S-VAP
Qualcomm Europe

R1-061505
Link Analysis of Single User MIMO - Single Codeword vs. Multi Codeword MIMO with HARQ Resynchronization
Qualcomm Europe

R1-061513
System Analysis of DL Single User MIMO OFDMA
Qualcomm Europe
R1-061230
Text Proposal for System level simulation for Adaptive MIMO
Nortel 

R1-061527
TP on Link Analysis of DL-SCH for Single User MIMO
Qualcomm Europe 

R1-061529
TP on Unicast System Throughput of DL Single User MIMO OFDMA
Qualcomm Europe 
Control signalling

R1-061190
MIMO Scheme in E-UTRA Downlink - Signaling Aspect
NTT DoCoMo, Fujitsu, Mitsubishi Electric, NEC, Sharp, Toshiba Corporation
Rank adaptation

No input contribution
DL non-SM @ Node B tx
R1-061129
Stem-level Evaluation of Open-loop Transmit Diversity Schemes
Intel Corporation

R1-061192
Channel Dependent Scheduling with Cyclic Delay Diversity
NTT DoCoMo

R1-061233
Performance evaluation of STTD and cyclic shift diversity in the presence of Inter-cell/sector interference in Downlink MIMO systems for LTE
Nortel

R1-061245
On 2 Antenna Open Loop Downlink TX Diversity
Nokia

R1-061249
Benefits of the generalized CSD scheme in E-UTRA
Huawei

R1-061250
Evaluation of DL control channel for multiple antenna Node B’s
Huawei

R1-061322
TP on Cyclic Delay Diversity for Scheduling Gains
Samsung, ETRI, NTT DoCoMo

R1-061388
Combined STBC and CDD for unicast traffic in 4 transmit antennas
ETRI
UL SM @ Node B rx

R1-061191
Reference Signal Structure for Uplink MIMO in E-UTRA
NTT DoCoMo

R1-061231
SC-FDMA based Multi-user MIMO System Level Performance Evaluation for E-UTRA UL
Nortel
R1-061232
Text Proposal for System level simulation for UL virtual MIMO
Nortel 

=> revise the TP in Tdoc xxxx to clarify the simulation assumptions e.g. Case 1, 2, and 3 etc.

UL non-SM @ Node B rx

R1-061122
Performance evaluation of STBC/SFBC schemes in E-UTRA Uplink
Alcatel
R1-061123
Effect of different ST/SF coding and mapping schemes on the PAPR of the SC-FDMA in E-UTRA Uplink
Alcatel 
Others

R1-061124
Text proposal for reference signal design in Downlink MIMO
Intel Corporation 
R1-061146
Impact of Mobility on the Performance of LTE MIMO Schemes
Chunghwa Telecom Laboratories (CHTTL)

R1-061151
MIMO resource definition for E-UTRA
Philips

R1-061212
Evaluation of Synchronous and Asynchronous HARQ for Downlink MIMO
Freescale Semiconductor

R1-061216
"Evaluation of E-UTRA downlink MIMO reference-signal structures and text proposal"
Freescale Semiconductor

R1-061262
Load dependent feedback for MIMO LTE
Siemens

R1-061263
Reference-signal arrangement for E-UTRA Downlink MIMO
LG Electronics
Terminology
Spatial multiplexing (SM): DL, UL

Non-SM: DL, UL

Agreed Conclusion on LTE MIMO
· DL SM will be supported. 

· Further details to continue in WI. 

· DL non-SM tx diversity will be supported. 

· Further details to continue in WI. 

· Orthogonal reference signal for support of UL multi-user SM will be supported (already mentioned in 25.912)

· Further details to continue in WI. 

· If the UE has only single power amplifier and two tx antennas, the antenna switching/selection is the only option that will be further studied in WI.

· If the UE has two power amplifiers and two tx antennas, it is FFS if any kind of non-SM tx diversity techniques as well as UL single user SM techniques will be supported.
Closing of the session: 7:50pm 















































































































