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15.5 UL MIMO extension up to 4x4

SU-MIMO: precoding

R1-093128
Goals of codebook design for UL MIMO operation in LTE-A
Qualcomm Europe
Conclusion for rank-1 codebook:

· Rank-1 codebook of R1-092940 (from LA) confirmed

· Extension for support of e.g. UL CoMP FFS

R1-093188
Simulation Result for UL 4x4 rank 1 codebook
SHARP

R1-093261
Uplink Codebook for 4Tx SU-MIMO – Rank 1 and Rank 2
LG Electronics

R1-093509
4Tx SU-MIMO Codebook in LTE-Advanced Uplink
NTT DOCOMO
R1-093161
A Design of Rank1, Rank2 and Rank3 Precoding Codebook for 4x4 UL-MIMO (focusing on rank2)
Fujitsu
R1-093420
4-Tx UL-MIMO Codebook Design and Performance
Motorola

Conclusion on rank-2 codebook:

· Rank-2 codebook of R1-092940 (from LA) confirmed as the baseline
· More studies on different channel models and antenna coupling could be conducted later if necessary
R1-093591
A Design of Rank1, Rank2 and Rank3 Precoding Codebook for 4x4 UL-MIMO (focusing on rank3) Fujitsu

R1-093172
4Tx Codebook for UL SU-MIMO: Results with Rank Adaptation
Texas Instruments

R1-093055
Precoding for UL 4Tx MIMO
Huawei

R1-093056
Power distribution of UL 4Tx precoding 
Huawei
R1-093162
Layer Power Distribution for Rank3 UL-MIMO
Fujitsu

R1-093257
Consideration on rank 3 codebook design for UL SU-MIMO in LTE-A
LG Electronics

R1-093324
RANK 3 codebook design for LTE-Advanced UL
Nokia Siemens Networks, Nokia

R1-093398
Rank 3 Codebook Design for 4 TX UL SU-MIMO
Samsung

R1-093701
Uplink SU-MIMO Rank-3 Codebook Design
Huawei, Fujitsu, ZTE, RIM, RITT,TD-tech, Potevio
Conclusion on rank-3 codebook:

· Non-zero elements from BPSK/QPSK alphabet
· Try to jointly assess CM property and performance. 

· Power constraint per antenna pending RAN4 response
· Provide CDF of transmit power as e.g. done in R1-093056

· Codebook size: 20

· Motorola to draft an LS to RAN4 asking the question below
· What is the implication of CM difference (e.g. 1dB CM difference) on the actual transmit power / PA efficiency when 1) PA is operating at peak power; 2) PA is operating below peak power limit? 
R1-093160
UL-MIMO Enhancement with Codebook Size Adaptation and Nested Codebook Group
Fujitsu
R1-093260
Comparison between uplink frequency selective and non-selective precoding
LG Electronics
R1-093288
UE Power Saving in the LTE-A Uplink 2 Element Codebook with TP
Research In Motion UK Limited

It was clarified that codebook entries containing zero elements are introduced to turn off the corresponding antennas in case of rank-1 transmission. FFS if/what sentence could be included in the TR
PUCCH TXD

R1-093704
Way Forward for PUCCH Transmit Diversity Scheme
LG Electronics, Samsung, Huawei, Nokia, Nokia Siemens Network, Qualcomm, ZTE, Texas Instruments, Sharp, ETRI, NEC, Motorola, Ericsson, ST-Ericsson, RIM, NTT-DoCoMo, Mitsubishi
R1-093698
Way Forward on Uplink Single Antenna Port Mode for UEs with Multiple Transmit Antennas
CATT, Huawei, LG, Motorola, NEC, Nokia, NSN, NTT DoCoMo, Panasonic, RIM, Sharp, Samsung, Texas  Instruments, ZTE
Conclusion:

· UL Single Antenna Port Mode is defined for the UEs with multiple transmit antennas.
· In this mode, the UE behavior is same as the UE behavior with single antenna from eNB’s perspective
· Exact UE implementation is left to UE vendors (e.g., PA architecture)

· PUCCH, and/or PUSCH, and/or SRS transmission can be independently configured for single uplink antenna port transmission

· Detail scenarios and operation FFS 
· UL Single Antenna Port Mode is the default operation mode before eNodeB is aware of the UE transmit antenna configuration

· Multiple-resource PUCCH for 2Tx
· Rel-8 PUCCH format
· PUCCH format 1/1a/1b
· Spatial Orthogonal-Resource Transmit Diversity (SORTD) is applied
· The same modulated symbol d(0) is transmitted on different orthogonal resources for different antennas
· Resource allocation is FFS
· PUCCH format 2/2a/2b: FFS
· Multiple-resource PUCCH for 4Tx
· 2Tx TxD is applied
· 2Tx TxD transmission is UE implementation issue
R1-093049
Further discussion on multiple antenna transmission for PUCCH
Huawei

R1-093052
Peformance of UL multiple antenna transmission for PUCCH
Huawei

R1-093124
PUCCH transmit diversity
Qualcomm Europe

R1-093254
PUCCH TxD Schemes for LTE-A
LG Electronics

R1-093326
Tx Diversity for LTE-Advanced PUCCH 
Nokia Siemens Networks, Nokia

R1-093328
CQI payload extension on PUCCH
Nokia Siemens Networks, Nokia

R1-093397
UL Transmit diversity for PUCCH format 1/1a/1b in LTE-A
Samsung

R1-093400
Transmit Diversity and Frequency Hopping Aspects for PUCCH Formats 2/2a/2b
Samsung

R1-093470
Discussion on the rel-8 operation mode for PUCCH of LTE-Advanced UE
Panasonic

R1-093539
Multi-antenna Technique for PUCCH Payload Increase
CATT

R1-093540
Transmit Diversity Schemes for PUCCH format 1a
CATT
PUSCH TXD

R1-093050
Tx diversity scheme criteria for PUSCH
Huawei

R1-093051
Comparison of UL TX diversity schemes for PUSCH
Huawei

R1-093125
PUSCH transmit diversity
Qualcomm Europe

R1-093255
Performance evaluation of PUSCH 2Tx transmit diversity schemes in LTE-A
LG Electronics

R1-093256
Performance evaluation of PUSCH 4Tx transmit diversity schemes in LTE-A
LG Electronics

R1-093327
Tx Diversity for LTE-Advanced PUSCH 
Nokia Siemens Networks, Nokia

R1-093364
STBC-II Scheme with Non-Paired Symbols for LTE-Advanced Uplink Transmit Diversity 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-093401
UL PUSCH 4Tx Transmit Diversity Schemes in LTE-A
Samsung

R1-093402
Discussions on UL PUSCH 2Tx Transmit Diversity Schemes in LTE-A
Samsung

R1-093446
Open-Loop Transmit Diversity for LTE-A PUSCH
Potevio

R1-093508
UL Transmit Diversity Schemes in LTE-Advanced
NTT DOCOMO

R1-093545
Comparison of uplink 2-TX transmit diversity schemes for LTE-Advanced
Mitsubishi Electric

R1-093546
Comparison of uplink 4-TX transmit diversity schemes for LTE-Advanced
Mitsubishi Electric
PA configuration

R1-093187
The UE PA Architecture for LTE-Advanced
SHARP

R1-093262
Discussion on UE class category and numbers of Tx PA and Tx/Rx antenna configurations
LG Electronics

R1-093325
On MIMO transmission configurations for Multi-Tx UEs
Nokia Siemens Networks, Nokia
SU-MIMO: layer shifting & spatial bundling
R1-093053
Further Results on Layer Shifting and Bundling 
Huawei

R1-093126
Further Link Analyses of SU-MIMO operation for UL of LTE-A
Qualcomm Europe

R1-093174
HARQ Bundling for Uplink SU-MIMO
Texas Instruments

R1-093258
Further details on layer shifting for UL SU-MIMO in LTE-A
LG Electronics

R1-093287
Performance Study on LTE-A UL MIMO with TP
Research In Motion UK Limited

R1-093367
HARQ Bundling with Layer Shifting for LTE-Advanced Uplink SU-MIMO
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-093399
Performance evaluation on layer shifting and HARQ spatial bundling for LTE-A UL MIMO
Samsung

R1-093419
Further Results on Layer Shifting Issue in UL-MIMO and Simulation Alignment Discussion
Motorola

R1-093437
Discussion on Layer Shifting Pattern for uplink SU-MIMO in LTE-A
ETRI

R1-093487
Uplink SU-MIMO in LTE-Advanced
Ericsson, ST-Ericsson
SU-MIMO: CW-to-layer mapping

R1-093054
CW-to-layer mapping 
Huawei
SRS

R1-093150
Performance evaluation of Rank-1 Precoded SRS
Mitsubishi Electric

R1-093189
SRS Options for LTE-A UL multi-antenna transmission
SHARP
DM RS

R1-093127
DM-RS in support of UL MIMO and TxD
Qualcomm Europe

R1-093173
Discussion on UL DM RS for SU - MIMO 
Texas Instruments

R1-093259
Consideration on DMRS design for UL SU-MIMO in LTE-A
LG Electronics

R1-093436
Discussion on DM RS for Uplink SU-MIMO in LTE-A
ETRI
Misc
R1-093147
Necessity of checking channel reciprocity in TDD
Mitsubishi Electric

R1-093365
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

R1-093366
Uplink coordinated multi-point reception with distributed inter-cell interference suppression for LTE-A 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-093368
Interleaved Antenna Grouping for Clustered DFT-S-OFDM
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
15.6 DL MIMO extension up to 8x8

SU-MIMO (continuation from the last meeting)
R1-093263
Remaining Issues on Higher Order MIMO
LG Electronics

R1-093403
Transmit diversity in MBSFN subframes
Samsung
MU-MIMO

R1-093058
Discussion on DL MU-MIMO in LTE-A
Huawei

R1-093061
Evaluation of PMI Feedback Schemes for MU-MIMO Paring
Huawei

R1-093129
DL MU-MIMO operation in LTE-A
Qualcomm Europe

R1-093163
Hierarchical Modulation based DL MIMO for LTE-Advanced
Fujitsu

R1-093164
Discussion on DL MU-MIMO in LTE-A 
Fujitsu

R1-093176
Implicit feedback in support of DL MU-MIMO
Texas Instruments

R1-093228
MU-MIMO: Demodulation at the UE
NEC Group

R1-093264
Consideration on MU-MIMO for LTE-Advanced
LG Electronics

R1-093333
Best Companion reporting for improved single-cell MU-MIMO pairing
Alcatel-Lucent

R1-093421
Comparison of PMI-based and Spatial Covariance Based MU-MIMO
Motorola

R1-093511
Investigation on Enhanced DL MU-MIMO Processing Based on Channel Vector Quantization for LTE-Advanced
NTT DOCOMO

R1-093547
Spatial Correlation based transmission schemes for LTE-A DL
Marvell Semiconductor

R1-093554
DL MIMO for LTE-A: interference management aspects
Philips

R1-093574
MCS Determination in MU Operation based on Explicit Feedback
Motorola
Feedback

R1-093057
DL MIMO Codebook for eight antenna ports
Huawei

R1-093059
Adaptive Feedback: A New Perspective of Adaptive Codebooks
Huawei

R1-093060
Rank analysis for 8 antenna transmission 
Huawei

R1-093130
DL MIMO transmission modes
Qualcomm Europe

R1-093131
Feedback considerations for DL MIMO and CoMP
Qualcomm Europe

R1-093175
Precoding-Related Issues on 8Tx Downlink SU-MIMO 
Texas Instruments

R1-093210
DL codebook Design for 8Tx MIMO in LTE-A
ZTE

R1-093211
Investigation on channel and codebook for DL 8Tx MIMO
ZTE

R1-093229
Multi-resolution Precoding Codebook
NEC Group

R1-093265
Evaluation for 8Tx CL-MIMO
LG Electronics

R1-093266
DL codebook design for 8Tx precoding
LG Electronics

R1-093330
DL MIMO Precoding and Feedback Issues
Alcatel-Lucent

R1-093331
Grid of Beams: A realization for downloadable codebooks
Alcatel-Lucent

R1-093332
Improving MIMO for LTE-Advanced via Downloadable Codebooks
Alcatel-Lucent

R1-093334
CQI and CSI Feedback Compression
Alcatel-Lucent

R1-093370
Coherent Time-Frequency Precoding for the non-codebook based TDD DL transmission
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-093404
Codebook Design for 8 Tx Transmission in LTE-A
Samsung

R1-093429
Codebook for 8Tx DL for LTE-A
Motorola

R1-093447
DL 8-Tx MIMO Codebook Design for LTE-A systems
RITT

R1-093453
Differential PMI Feedback for Overhead Reduction in LTE-A DL MIMO
Pantech&Curitel

R1-093510
Investigation on DL 8-Tx MIMO Codebook Precoding for LTE-Advanced
NTT DOCOMO

R1-093541
Discussion on precoding granularity for downlink MIMO
CATT

R1-093543
Feedback mechanisms for LTE-A downlink transmission
CATT
Misc

R1-093284
4-tx Transmission Configuration in LTE-A
Research In Motion UK Limited

R1-093369
An Over-the-Air-Calibration Scheme for ZF based MU-MIMO 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-093542
Study on channel reciprocity in LTE-A
CATT
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