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15.5 UL MIMO extension up to 4x4
SU-MIMO: precoding
R1-092385
Cubic metric friendly precoding for 4Tx UL MIMO
Huawei

R1-092402
4Tx Codebook for UL SU-MIMO: Rank-1 and 2
Texas Instruments
R1-092940
Uplink SU-MIMO Rank-1 and Rank-2 Codebook Designs
Texas Instruments, Nokia Siemens Networks, Nokia, Ericsson, ST-Ericsson, LG Electronics, CEWiT, NTT DoCoMo, Panasonic, Qualcomm, RIM, Samsung, Sharp
Conclusion on 4TX precoding
Rank-1

· Decision: 

· Size-24: 16 constant modulus + 8 antenna-pair turn-off vectors 
· QPSK alphabet for rank-1 precoding proposals other than the rank-1 precoding specified in LTE Rel-8

· For further discussion: Rank-1 codebook in 2940 as baseline pending confirmation on the performance
· Final conclusion to be captured into the TR will be made in the next meeting

· Discuss further the relationship between the precoding and the power control

Rank-2

· Decision: 

· Size-16: CM-preserving matrices

· QPSK alphabet

· For further discussion: Rank-2 codebook in 2940 as baseline pending confirmation on the performance

· Final conclusion to be captured into the TR will be made in the next meeting
Rank-3
· Continue discussion taking into account 

· the impact on RS and related channel estimation/compensation performance
· impact on CM

· throughput

· coverage

· etc. 

R1-092949
4Tx Codebook for UL SU-MIMO: Rank-3
Texas Instruments
R1-092673
Rank 3 codebook design for 4 Tx  UL SU-MIMO  
Samsung

R1-092576
Precoding for  4  Tx UE in  LTE-Advanced UL
Nokia Siemens Networks,Nokia

R1-092507
Uplink Codebook for 4Tx SU-MIMO
LG Electronics
R1-092645
4-Tx Codebook Performance Comparison: CM Preserving and Rel8 Unitary Codebook 
Motorola

R1-092608
4Tx UL codebook: Antenna turn-off elements and unitary structure/CM-preserving
Motorola

R1-092406
4Tx Codebook for UL SU-MIMO: Results with Rank Adaptation
Texas Instruments

R1-092423
Antenna Selection Entries in LTE-A Uplink 2 Element Codebook
Research In Motion UK Ltd

R1-092477
Considerations on Precoding for UL 4 Tx SU-MIMO in LTE-A
ZTE

R1-092508
Comparison between uplink frequency selective and non-selective precoding  
LG Electronics

SRS

R1-092441
Discussion on Precoded SRS
Mitsubishi Electric

R1-092515
Consideration on UL sounding RS for multiple antennas
LG Electronics

R1-092538
Precoded SRS for LTE-Advance 
Panasonic
Precoded SRS FFS

R1-092677
SRS Transmission Issues in LTE-A
Samsung
PA configuration
R1-092339
The Benefits of One PA Mode for UEs Supporting Multiple PAs
SHARP

R1-092577
LTE-Advanced SU-MIMO UE Transmission in LTE Release 8 Network
Nokia Siemens Networks,Nokia

R1-092644
Multi-Antenna Support in UL PUSCH/PUCCH/PRACH/SRS Transmission
Motorola
R1-092512
Discussion on Fall-back Mode with Multiple Transmit Antennas
LG Electronics
Conclusion
· Identified architectures for 2TX

· 2x23dBm

· 23dBm + 20dBm

· 2x20dBm

· Study consequence of each architecture.

· Is antenna/PA configuration transparent to L1 specification?

· For 2TX, should 2x20dBm be assumed as baseline for designing air interface? 
· Send an LS to RAN4 (to be drafted by Qualcomm)
· Current understanding of RAN1 is 2x20dBm for 2TX UE.

· Is the current understanding appropriate? 

· How would they see the requirement of total Pmax?
PUCCH TXD

R1-092956
Way forward for PUCCH Transmit Diversity scheme
LG Electronics, Samsung, Huawei, Nokia, Nokia Siemens Networks, Texas Instruments, Sharp, ETRI, NEC, Motorola, ZTE, NTT DOCOMO

Revisit on Friday potentially revised proposal. 
R1-092340
LTE-A transmit diversity schemes for PUCCH format 1/1a/1b
SHARP

R1-092341
Payload increase for LTE-A PUCCH format 2 achieved by Transmit Diversity
SHARP

R1-092343
Views on PUCCH TxD for LTE-A
SHARP

R1-092383
Performance of UL multiple antenna transmission for PUCCH
Huawei

R1-092478
Transmit diversity for PUCCH in LTE-A
ZTE

R1-092509
PUCCH TxD Schemes for LTE-A
LG Electronics

R1-092537
Performance comparison of TxD schemes for PUCCH 
Panasonic

R1-092578
Tx Diversity for LTE-Advanced PUCCH 
Nokia Siemens Networks,Nokia

R1-092674
UL Transmit diversity for PUCCH format 1/1a/1b in LTE-A
Samsung

R1-092675
Transmit Diversity and Frequency Hopping Aspects for PUCCH Formats 2/2a/2b
Samsung

R1-092711
PUCCH transmit diversity
Qualcomm Europe
PUSCH TXD

R1-092312
STBC-II Scheme with Non-Paired Symbols for LTE-Advanced Uplink Transmit Diversity 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-092342
LTE-A transmit diversity schemes for PUSCH
SHARP

R1-092381
TX diversity scheme criteria for PUSCH
Huawei

R1-092382
Comparison of UL TX diversity schemes for PUSCH
Huawei

R1-092510
Performance evaluation of PUSCH 2Tx transmit diversity schemes in LTE-A
LG Electronics

R1-092511
Performance evaluation of PUSCH 4Tx transmit diversity schemes in LTE-A
LG Electronics

R1-092579
Tx Diversity for LTE-Advanced PUSCH 
Nokia Siemens Networks,Nokia

R1-092671
Discussions on UL PUSCH 2Tx Transmit Diversity Schemes in LTE-A
Samsung

R1-092672
UL PUSCH 4Tx Transmit Diversity Schemes in LTE-A
Samsung

R1-092712
PUSCH transmit diversity
Qualcomm Europe

R1-092714
Link and system analysis for UL beamforming
Qualcomm Europe

R1-092716
Open loop MIMO transmission in LTE-A
Qualcomm Europe

R1-092727
Comparison of uplink 2-TX transmit diversity schemes for LTE-Advanced
Mitsubishi Electric

R1-092728
Comparison of uplink 4-TX transmit diversity schemes for LTE-Advanced
Mitsubishi Electric

R1-092803
UL Transmit Diversity Schemes in LTE-Advanced
NTT DOCOMO
SU-MIMO: layer shifting & spatil bundling
R1-092332
HARQ Bundling with Layer Shifting for LTE-Advanced Uplink SU-MIMO
Aclatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-092386
Further evaluation of the layer shifting and bundling for LTE-A uplink
Huawei

R1-092405
HARQ Bundling for Uplink SU-MIMO
Texas Instruments

R1-092424
Performance study on LTE-A UL MIMO with TP
Research In Motion UK Ltd

R1-092513
Further details on layer shifting for UL SU-MIMO in LTE-A
LG Electronics

R1-092643
Further Results on Layer Shifting Issue in UL-MIMO and Simulation Alignment Discussion
Motorola

R1-092676
Performance evaluation on layer shifting and HARQ spatial bundling for LTE-A UL MIMO
Samsung

R1-092713
Further Link Analyses of SU-MIMO operation for UL of LTE-A
Qualcomm Europe

R1-092738
UL SU-MIMO in LTE Advanced
Ericsson, ST-Ericsson

R1-092792
Analysis of Layer Mapping for Uplink SU-MIMO
CATT
SU-MIMO: CW-to-layer mapping
R1-092384
Channel interleaver and Codeword-to-layer Mapping for LTE-A Uplink Spatial Multiplexing
Huawei
DM RS

R1-092301
DM RS for UL SU-MIMO transmission in LTE-A
ETRI

R1-092404
Discussion on UL DM RS for SU - MIMO 
Texas Instruments

R1-092514
Consideration on DMRS design for UL SU-MIMO in LTE-A
LG Electronics

R1-092715
DMRS in support of UL MIMO and TxD
Qualcomm Europe
Misc

R1-092313
Codeword Shifting for Clustered DFT-S-OFDM and N x DFT-S-OFDM for LTE-Advanced Uplink SU-MIMO
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-092314
Uplink coordinated multi-point reception with distributed inter-cell interference suppression for LTE-A 
Aclatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-092333
Interleaved Antenna Grouping for Clustered DFT-S-OFDM (slides)
Aclatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-092335
An Over-the-Air-Calibration Scheme for ZF based SU/MU-MIMO 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-092437
Necessity of checking channel characteristics in TDD
Mitsubishi Electric

15.6 DL MIMO extension up to 8x8
MU-MIMO
R1-092346
Enhancements to MU-MIMO for LTE-A
Philips

R1-092389
Adaptive Codebook Designs for DL MU-MIMO
Huawei

R1-092395
Feedback Methods for exploiting Channel Correlation in LTE-A DL
Marvell Semiconductor

R1-092390
Discussion on DL MU-MIMO in LTE-A
Huawei

R1-092391
Evaluation of PMI Feedback Schemes for MU-MIMO Paring
Huawei

R1-092433
Hierarchical Modulation based DL MIMO for LTE-Advanced
Fujitsu

R1-092453
MU-MIMO: Demodulation at the UE
NEC Group

R1-092517
Consideration on MU-MIMO for LTE-Advanced
LG Electronics

R1-092546
Best Companion reporting for improved single-cell MU-MIMO pairing
Alcatel-Lucent

R1-092595
Feedback requirement for codebook based MU-MIMO
Pantech&Curitel

R1-092646
Dynamic SU/MU Mode Selection and Rank Adaptation 
Motorola

R1-092680
Multi-user MIMO enhancement in LTE-A 
Samsung

R1-092717
DL MU-MIMO operation in LTE-A
Qualcomm Europe
SU-MIMO (continuation from the last meeting)
R1-092516
Remaining Issues on Higher Order MIMO
LG Electronics

R1-092679
Transmit diversity in MBSFN subframes
Samsung

Feedback

R1-092388
DL MIMO Codebook for 8 antenna ports
Huawei

R1-092407
Precoding-Related Issues on 8Tx Downlink SU-MIMO 
Texas Instruments

R1-092853
R1-092454
Multi-resolution Precoding Codebook
NEC Group

R1-092476
DL Codebook Design for 8 Tx MIMO in LTE-A
ZTE

R1-092518
Evaluation for 8Tx CL-MIMO
LG Electronics

R1-092519
DL codebook design for 8Tx precoding
LG Electronics

R1-092543
DL MIMO Precoding and Feedback Issues
Alcatel-Lucent

R1-092544
Grid of Beams: A realization for downloadable codebooks
Alcatel-Lucent

R1-092545
Improving MIMO for LTE-Advanced via Downloadable Codebooks
Alcatel-Lucent

R1-092547
CQI and CSI Feedback Compression
Alcatel-Lucent

R1-092609
DL Codebook design for 8 TX antennas for LTE-A
Motorola

R1-092678
Codebook Design for 8 Tx Transmission in LTE-A
Samsung

R1-092718
DL MIMO transmission modes
Qualcomm Europe

R1-092793
Noncodebook based downlink transmission in LTE-A
CATT

R1-092794
Discussion on precoding granularity for downlink MIMO
CATT

R1-092804
Investigation on DL 8-Tx MIMO Codebook Precoding for LTE-Advanced
NTT DOCOMO

Misc

R1-092387
Resource mapping in DL MIMO retransmissions
Huawei

R1-092413
4-tx Transmission Configuration in LTE-A
Research In Motion UK Ltd

R1-092435
Exploiting channel reciprocity in TDD with asymmetric interference
Mitsubishi Electric

R1-092436
Exploiting channel reciprocity in TDD/MIMO with asymmetric interference
Mitsubishi Electric
