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13.1.2 Downlink MIMO Scheme used in the concept evaluation

(Parallel ad-hoc session planned.)
R1-060332
Summary of LTE MIMO teleconference discussion
MIMO AH Chairman

R1-060333
Text proposal incorporating LTE MIMO teleconference discussion
MIMO AH Chairman

=> rev2 agreed in Tdoc 710.

13.1.2.1 Generic discussion
R1-060361
Number of codewords in DL MIMO and text proposal
Freescale Semiconductor Inc.

R1-060433
Basic Schemes in Downlink MIMO Channel Transmissions
NTT DoCoMo, NEC, Sharp, Toshiba Corporation

R1-060521
Views on the High Level Principles of MIMO for unicast traffic in E-UTRA downlink
CATT, RITT
Remark from discussion on 521:

· Different signalling structure for FDD and TDD is not yet assumed and needs further study.
R1-060610
Feedback considerations for MIMO LTE
Siemens
R1-060611
Definition of open and closed loop MIMO for LTE
Siemens

R1-060643
MIMO resource definition for E-UTRA
Philips

R1-060664
Further Aspects on MIMO for DL LTE
Alcatel
13.1.2.2 Evaluation scenario
R1-060441
"Micro cell scenario for early evaluation of MIMO in EUTRA Multiple Access"
Nokia
-> revised to R1-060680
Conclusion:

Wait for outcome of discussions in RAN4.
13.1.2.3 Unicast MIMO schemes
SU- and MU-MIMO
R1-060335
Downlink MIMO for Evolved UTRA
Samsung

R1-060336
Text Proposal on MIMO for Evolved UTRA
Samsung

R1-060362
MIMO techniques for Downlink E-UTRA: Detailed description and Simulation results
NEC Group
R1-060430
System Level Evaluation of Scheduling and Decoding Strategies for MIMO E-UTRA Systems
Texas Instruments

R1-060454
Overview of DL Spatial Multiplexing Schemes for E-UTRA
Qualcomm Europe

R1-060460
DL SDMA in E-UTRA
Qualcomm Europe
Issues for further discussion:

· Dynamic change vs semi-static configuration between SU- and MU-MIMO per UE
· Assumption on UE receiver structure
· Can SIC be assumed for SU-MIMO in case of multiple codewords transmission?

· If a UE is scheduled in MU-MIMO, can a kind of nonlinear receiver e.g. ML or SIC be assumed for suppression of the streams not intended for this UE?
Single and multiple codewords

R1-060283
Single vs. multiple codewords for DL MIMO
Nokia

R1-060456
Link Analysis of Single and Multi Codeword Schemes - No Precoding
Qualcomm Europe
R1-060457
Description of Single and Multi Codeword Schemes with Precoding
Qualcomm Europe

R1-060458
Link Analysis of Single and Multi Codeword Schemes - Precoding
Qualcomm Europe
Aspects for further consideration:
· Frequency selective scheduling (or non-frequency selective channel)

· Bit loading for single codeword and multiple codewords

· Assumption on receiver implementation
· Correlation in spatial channel
R1-060510
Twin Turbo Decoder for MIMO Transmission
KDDI
Control channels needed for DL MIMO

R1-060455
Control Channel Issues for DL MIMO
Qualcomm Europe
Multiple codewords MIMO & HARQ

R1-060459
Implications of MCW MIMO on DL HARQ
Qualcomm Europe

Precoding

R1-060495
Precoded MIMO concept with system simulation results in macro cells
Huawei

R1-060561
Performance of Multi-beam MIMO for EUTRA Downlink
Fujitsu
R1-060614
Performance Benefits from Precoding in E-UTRA MIMO
Motorola
=> revision of the TP from 614 to be discussed on Wednesday. => revision 2 agreed (Tdoc xxx). To be confirmed in main session. Either of Tdoc 710 or Tdoc xxx should be confirmed as approved in main session.
R1-060659
Closed Loop-MIMO Pre-coding and Feedback Design
Nortel

R1-060671
SLS Results for MIMO with Unitary Precoding
Intel Corporation

R1-060672
Codebook design for precoded MIMO
Intel Corporation

R1-060673
LLS Results for MIMO with Unitary Precoding
Intel Corporation
Closed loop beamforming
R1-060421
Eigen-mode close-loop transmission for EUTRA MIMO
RITT, CATT, SHRCWC

R1-060492
A simplified TxBF MIMO scheme
RITT
=> Proposals in 421, 492 can be classified as schemes employing the precoding approach.

Open loop operation
R1-060299
EUTRA Downlink MIMO configurations and comparisons
Freescale Semiconductor Inc.

R1-060337
Text Proposal on Open-Loop Transmit Diversity for Evolved UTRA
Samsung
=> agreed (rev1) in Tdoc xxx with replacing “beneficial” with “considered” and deleting the words after “unicast traffic”. => revision in Tdoc 715 agreed.
R1-060338
Text Proposal on MIMO Beamforming for Evolved UTRA
Samsung

R1-060412
Further Simulation Result of High-Rate Space-Time Codes
LG Electronics
=> can be considered as SCW SDM approach for 2x2 configuration and MCW SDM for 4x4 configuration.
R1-060438
Combined STBC/CDD transmission scheme for multiple antennas
ETRI

R1-060494
Further results of transmit diversity schemes for common, distributed and broadcast channels
Huawei
R1-060552
Open loop transmit diversity for full rate and flexible antenna configurations
France Telecom, Orange
=> can be considered as SCW SDM approach

R1-060588
Further results on Downlink Beamforming with Opportunistic Scheduling (DBOS)
BenQ Mobile

R1-060662
Performance comparison between rate-1 codes for 4 Tx antennas case
Nortel
Summary of discussions:

· Performance evaluation of multiple tx antenna proposals (e.g. open loop TxD, (closed loop or open loop) SDM(A)) for data traffic should take into account 
· HARQ operation for link level simulation.
· Scheduling (+HARQ operation) in terms of system throughput for system level simulation. Full buffer model is currently assumed.

· Number of rx antennas to consider in further evaluations: 

· at least 1, 2. 

· 3 or 4 optional.

· It would be preferred to minimize a number of multiple tx antenna schemes.

Mode adaptation

R1-060282
On open loop MIMO with 4 Tx antennas
Nokia
R1-060284
MIMO Link adaptation for DL and UL E-UTRA
Nokia
R1-060511
Adaptive MIMO transmission mode selection for E-UTRA downlink
CCL/ITRI
R1-060609
Selection of LDC codes for MIMO LTE
Siemens
R1-060647
DL Adaptive STTD/SM Performance Evaluation for E-UTRA  
Nortel

Feedback scheme

R1-060422
CSI feedback for EUTRA MIMO
RITT, CATT, SHRCWC

R1-060528
Interference-aware MIMO mode adaptation
Intel Corporation

R1-060529
Interference-aware MIMO feedback: a text proposal
Intel Corporation

R1-060660
Differential Encoding/Decoding  for An Arbitrary Codebook
Nortel

R1-060661
Error Free Encoder for a Differential Code 
Nortel

R1-060668
Uplink sounding for obtaining MIMO channel information at Node B in EUTRA
Motorola
13.1.2.4 E-MBMS multiple tx antennas
R1-060339
MIMO for E-MBMS
Samsung

R1-060340
Text Proposal on MIMO for E-MBMS
Samsung
-> replaced by R1-060717
R1-060429
Impact of TX diversity on MIMO E-MBMS
Texas Instruments
Questions on UE rx antenna configuration regarding E-MBMS:

· Minimum rx antenna configuration: 1 or 2?

· Can it be assumed that UE with >=2 rx antennas will be able to receive two streams?

13.2.2.5 Uplink MIMO Scheme used in the concept evaluation

(Parallel ad-hoc session planned.)
Generic discussion
R1-060437
Basic Schemes in Uplink MIMO Channel Transmissions
NTT DoCoMo, NEC, Sharp, Toshiba Corporation
SDMA
R1-060413
Orthogonal Collaborative Spatial Multiplexing (OCSM) for Uplink E-UTRA
LG Electronics

R1-060652
System Level Performance Evaluation for E-UTRA  UL with multi-user MIMO
Nortel
Non-SDMA
R1-060365
Extension of Uplink MIMO SC-FDMA with Preliminary Simulation results
InterDigital

R1-060444
Text Proposal on Uplink Transmit Antenna Selection for E-UTRA
Institute for Infocomm Research
To discuss possibility of having a teleconference to discuss uplink MIMO issues before next RAN1 meeting. 

A suggestion from MIMO AH chairman on the teleconference:

· Time: Feb 23 10pm – midnight in Korean time.

· Agenda: 

· Uplink MIMO scheme used in the concept evaluation: 

SDMA
R1-060413
Orthogonal Collaborative Spatial Multiplexing (OCSM) for Uplink E-UTRA
LG Electronics

R1-060652
System Level Performance Evaluation for E-UTRA  UL with multi-user MIMO
Nortel
Non-SDMA
R1-060365
Extension of Uplink MIMO SC-FDMA with Preliminary Simulation results
InterDigital

R1-060444
Text Proposal on Uplink Transmit Antenna Selection for E-UTRA
Institute for Infocomm Research
· Untreated contributions about DL MIMO (depending on available time): 

Mode adaptation

R1-060282
On open loop MIMO with 4 Tx antennas
Nokia
R1-060284
MIMO Link adaptation for DL and UL E-UTRA
Nokia
R1-060511
Adaptive MIMO transmission mode selection for E-UTRA downlink
CCL/ITRI
R1-060609
Selection of LDC codes for MIMO LTE
Siemens
R1-060647
DL Adaptive STTD/SM Performance Evaluation for E-UTRA  
Nortel

Feedback scheme

R1-060422
CSI feedback for EUTRA MIMO
RITT, CATT, SHRCWC

R1-060528
Interference-aware MIMO mode adaptation
Intel Corporation

R1-060529
Interference-aware MIMO feedback: a text proposal
Intel Corporation

R1-060660
Differential Encoding/Decoding  for An Arbitrary Codebook
Nortel

R1-060661
Error Free Encoder for a Differential Code 
Nortel

R1-060668
Uplink sounding for obtaining MIMO channel information at Node B in EUTRA
Motorola
Closing of the meeting (at latest Day 3 3:30pm)
