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8.5     MIMO (Day 2 (after afternoon coffee break) & Day 3)
Parallel MIMO ad-hoc session during day 2 – 3. Results to be endorsed by the RAN1 plenary session.
Downlink

R1-051314
Performance of pre-coded MIMO and per group rate control for OFDMA E-UTRA
Texas Instruments

R1-051315
MIMO OFDMA E-UTRA proposal for different antenna configurations
Texas Instruments
R1-051325
Proposal for Downlink LTE MIMO Scheme
Alcatel

R1-051326
Pre-coded MIMO DL for E-UTRA exploiting X-pol antennas
TenXc Wireless
R1-051338
Open loop MIMO scheme for EUTRA
LG Electronics

R1-051353
Downlink MIMO for EUTRA
Samsung
R1-051375
Proposal for downlink MIMO transmission schemes in E-UTRA
ETRI

R1-051403
Modified PSRC scheme with stream number control for E-UTRA MIMO downlink              
CATT
R1-051406
Transmit diversity for distributed, common and broadcast channels
Huawei

R1-051407
Downlink MIMO for E-UTRA 
Huawei

R1-051413
MIMO scheme proposal for E-UTRA DL
Nokia
R1-051416
Downlink Beamforming with Opportunistic Scheduling
BenQ Mobile

R1-051424
Adaptive MIMO modes
Nortel

R1-051427
DL MIMO modes for 4 transmit antenna
Nortel

R1-051425
Text proposal for MIMO for DL OFDM
Nortel

R1-051426
Space Time block coding based H-ARQ
Nortel

R1-051438
Multi-beam MIMO for E-UTRA Downlink
Fujitsu

R1-051455
MIMO techniques for Downlink E-UTRA Source
NEC Group

R1-051468
Coded MIMO-OFDM Schemes for E-UTRA
Philips

R1-051470
Iterative table-driven (ITA) MIMO Concept for E-UTRA
Siemens
R1-051505
Initial comparison of MIMO schemes for OFDM based E-UTRA downlink
Qualcomm Europe

R1-051516
Additional details on DCFB for obtaining MIMO channel information at Node B
Motorola
R1-051504
TP on possible MIMO schemes for OFDM-based E- UTRA Downlink
Qualcomm Europe
Conclusion:

Each company requested to review the description of their proposals in the table and to provide revisions (if needed) with indicating the reference to R1 Tdocs to Qualcomm. 

Revisit the table on Friday in the main session and try email discussion if needed.

Downlink & uplink

R1-051354
Adaptive Cyclic Delay Diversity 
Samsung

R1-051389
Only One Cycle (OOC) Space Time Diversity Scheme
SHRCWC

R1-051394
Text proposal on Antenna selection techniques
Mitsubishi Electric, Institute for Infocomm Research 

R1-051399
MIMO Transmission Techniques for E-UTRA
Institute for Infocomm Research, NTT DoCoMo

R1-051478
Multiple antenna solutions for E-UTRA
Ericsson

Uplink

R1-051368
Uplink MIMO SC-FDMA Scheme for UTRA
InterDigital

R1-051398
Transmit Antenna Selection Techniques for Uplink E-UTRA
Institute for Infocomm Research, Mitsubishi Electric, NTT DoCoMo

R1-051506
TP on quasi orthogonal uplink for OFDMA/FDMA based E-UTRA uplink
Qualcomm Europe

Questions about LTE MIMO

Unicast
Number of independent data streams which are using the same time-frequency(-code) resource and are independently channel-coded with independent CRC.

· Single only

· Multiple (including single as a special case)

If multiple independent data streams are supported using the same time-frequency(-code) resource, the maximum number of streams (which is not necessarily equal to the number of antennas) is

· 2; or

· 4

Spatial division multiplexing (SDM, SU-MIMO) vs spatial division multiple access (SDMA, MU-MIMO) (using the same time-frequency(-code) resource)

· SDM only (Single user); or

· SDM as well as SDMA (SDM as a special case of SDMA)

Use of (unitary or non-unitary) precoding

· Yes; or

· No

Rank adaptation (or antenna subset selection)

· Yes; or

· No

UE feedback

· MIMO channel state information

· CQI

· Operation mode indication?

Broadcast

· What kind of MIMO for broadcast?

8.5.1 Results from email reflector discussions
9 MIMO in UTRA (Rel’7 work item) (Day 2 (till afternoon coffee break))
Parallel MIMO ad-hoc session during day 2 – 3. Results to be endorsed by the RAN1 plenary session.
Link to system mapping

R1-051371
Link to system level mapping for multi-stream MIMO HSDPA
Texas Instruments
System simulation results & proposed conclusions (FDD)

R1-051372
System level results for MIMO HSDPA with full buffer traffic
Texas Instruments

R1-051377
System Simulations and Way Forward for W-CDMA MIMO
Motorola

R1-051435
Simulation Results by Using Increased Sectorisation for WCDMA MIMO
Nokia

R1-051436
MIMO system level simulation results
Nokia

R1-051469
Further simulation results for STTCC
Philips
R1-051508
System evaluation for MIMO-WCDMA
Qualcomm Europe

R1-051509
Proposed conclusion for the MIMO-WCDMA work item study phase
Qualcomm Europe

R1-051544
System level simulation results for MIMO
Ericsson
R1-051575
Further MIMO system level simulation results
Nokia
R1-05xxxx
????
Ericsson

System simulation results & proposed conclusions (TDD)

R1-051539
Per-Antenna Rate Control for UTRA TDD: Additional system Level Results
IPWireless
UE complexity

R1-051510
UE complexity evaluation for UTRA-FDD MIMO
Qualcomm Europe

R1-051578
Complexity: 2x2 SIC vs 1x2 LMMSE
TI

Conclusion from MIMO AH
Performance

Refer to the spread sheet attached to the MIMO AH report.
Claim from Ericsson 

Note that the LOS component present in the micro cell model is very artificial. Even though the parameters in this model is taken from the SCM the LOS component reaches out to 300m which is halfway into an adjacent cell with the cell size used in the micro cellular case. This is in strong contrast to the assumptions in the SCM, where the micro cell model is designed assuming a cell radius of 500m, hence in the normal SCM case the LOS component stays in your own cell. This means that the channel rank for the micro case studied here are artifically made lower since the LOS component appears as a phase shift over the antennas. This then means that beamforming solutions are optimal, hence the large gain for sectorization.
UE complexity

Views on the UE complexity for SIC implementation

· There is a concern on UE complexity to implement the SIC from some companies.: Motorola, TI, Nokia, Samsung

· There are also views that there is no (or very little) UE complexity issue.: Agere, Qualcomm, Mitsubishi, Philips

No agreement on the UE complexity reached.

