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15.5 UL MIMO extension up to 4x4

SU-MIMO – layer shifting & spatial bundling 
R1-091215
Further consideration on CW-to-layer mapping for UL SU-MIMO in LTE-A
LG Electronics

R1-091224
Views on LTE-A UL MIMO issues
NEC Group
R1-091243
Further discussion on UL MIMO for LTE-Advanced
Samsung

R1-091279
Uplink spatial multiplexing for LTE-A
Huawei

R1-091299
MCS and HARQ bundling for uplink SU-MIMO 
Texas Instruments

R1-091344
MCS and Layer Shifting/Permutation Evaluation for UL-MIMO 
Motorola
R1-091367
HARQ bundling for LTE-Advanced SU-MIMO
Nokia Siemens Networks, Nokia

R1-091431
Layer Shifting in Uplink MIMO
ZTE

R1-091628
R1-091464
Link Analyses of SU-MIMO operation for UL of LTE-A
Qualcomm Europe

R1-091488
Investigation on Layer Mapping and HARQ Spatial Bundling for Uplink SU-MIMO in LTE-Advanced
NTT DOCOMO
Conclusion from R1#56
· Same layer mapping as downlink LTE Rel-8

· Maximum of 2 codewords (TBs)

· Spatial bundling of HARQ parameters desirable:

· Single shared downlink ACK/NAK (PHICH); single shared NDI, RV

· Impact on performance (including overhead) to be verified

· Final decision in the next meeting 

· Number of MCS fields:

· FFS: one or two

· Layer shifting in time domain

· FFS: exact shifting pattern 
· Possibility to configure with or without layer shifting
Further refinement
· Number of MCS fields: two
· Two modes of operation for further study

· No HARQ-ACK Spatial Bundling and no Layer Shifting

· HARQ-ACK Spatial Bundling with Layer Shifting
R1-091633
WF on UL MIMO for LTE-A
Broadcomm, Ericsson, Huawei, LGE, Motorola, NEC, Nokia, NSN, NTT DOCOMO, Philips, Qualcomm, Samsung, Texas Instruments
R1-091492
Layer shifting patterns for LTE-Advanced uplink SU-MIMO
ETRI

R1-091529
Analysis of Layer Mapping for Uplink SU-MIMO
CATT
R1-091573
Uplink SU-MIMO in LTE-Advanced 
Ericsson

R1-091480
Codeword shifting for Clustered DFT-S-OFDM and N x DFT-S-OFDM
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-091214
Consideration on DMRS design for UL SU-MIMO in LTE-A
LG Electronics

SU-MIMO – precoding

R1-091171
Precoding consideration on UL MIMO extension up to 4x4 
Panasonic

R1-091220
Precoding design for Uplink SU-MIMO
LG Electronics

R1-091300
Codebook design for 2TX uplink SU-MIMO
Texas Instruments

R1-091301
Codebook design for 4TX uplink SU-MIMO
Texas Instruments

R1-091402
Way forward on channel dependent precoding for UL SU-MIMO
Ericsson, Motorola, Nokia, Nokia-Siemens-Networks, NTT DoCoMo, Qualcomm, Texas Instruments
Supported by Samsung and Panasonic
Conclusion:
· Codebook-based precoding is supported for FDD
· Single TPMI per UL component carrier (frequency non-selective in a component carrier) is supported
· Frequency-selective precoding (multiple TPMIs) in a component carrier FFS
· Size-1 codebook with identity precoding for full-rank transmission

· Dynamic rank (TRI) adaptation

· 2Tx codebook:

· Total size (1-layer+2-layer) ≤ 8 (3-bit codebook)
	Codebook index
	Number of layers 
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· FFS if (1/sqrt(2)) is necessary for codebook index 4 and 5 of rank-1 case. 
· 4Tx codebook:

· Total size (1-layer+2-layer+3-layer+4-layer) ≤ 64 (6-bit codebook)
· At most 8PSK alphabet { exp(j*p*n/4), n=0,1,…,7 } for non-zero elements
· Non-8PSK but constant modulus alphabet FFS
· Precoding for TDD, 

· continue discussion about codebook-based vs non-codebook based approaches. 

R1-091365
Single-stream precoding for LTE-Advanced UL
Nokia Siemens Networks, Nokia

R1-091366
Multistream precoding for LTE-Advanced UL SU-MIMO
Nokia Siemens Networks, Nokia

R1-091368
Performance comparision between Tx diversity and single stream precoding 
Nokia Siemens Networks, Nokia

R1-091402
Way forward on channel dependent precoding for UL SU-MIMO
Texas Instruments

R1-091465
Precoder design for LTE-A UL MIMO operation
Qualcomm Europe

R1-091466
Link and system analysis for UL beamforming
Qualcomm Europe

R1-091530
Further discussion on non-codebook based precoding
CATT, CMCC, RITT

PUCCH TXD

R1-091136
LTE-A transmit diversity schemes for PUCCH format 1/1a/1b
SHARP

R1-091173
Performance comparison of TxD schemes for PUCCH 
Panasonic

R1-091211
PUCCH TxD Schemes for LTE-A
LG Electronics

R1-091280
Transmit diversity schemes  for PUCCH in LTE-A
Huawei

R1-091374
Evaluation of transmit diversity for PUCCH in LTE-A
Nortel

R1-091430
Transmit Diversity for PUCCH in LTE-A
ZTE

R1-091462
PUCCH transmit diversity
Qualcomm Europe
R1-091582
Comparison of uplink 2-TX transmit diversity schemes for LTE-Advanced
Mitsubishi Electric

PUSCH TXD

R1-091212
Performance evaluation of PUSCH 2Tx transmit diversity schemes in LTE-A
LG Electronics

R1-091213
Performance evaluation of PUSCH 4Tx transmit diversity schemes in LTE-A
LG Electronics

R1-091244
Discussions on UL  2Tx Transmit Diversity Schemes in LTE-A
Samsung

R1-091245
UL PUSCH 4Tx Transmit Diversity Schemes in LTE-A
Samsung

R1-091277
TX diversity scheme criteria for PUSCH
Huawei

R1-091278
Comparison of UL TX diversity scheme for PUSCH
Huawei

R1-091375
Discussion on Transmit diversity for PUSCH in LTE-A
Nortel

R1-091432
4Tx Transmit Diversity Schemes for PUSCH in LTE-A
ZTE

R1-091463
PUSCH transmit diversity
Qualcomm Europe

R1-091546
Comparison of uplink 2-TX transmit diversity schemes for LTE-Advanced
Mitsubishi Electric
R1-091597
Performance comparision between Tx diversity and single stream precoding 
Nokia Siemens Networks, Nokia
PRACH TXD
R1-091489
UL Transmit Diversity Schemes in LTE-Advanced
NTT DOCOMO
MISC

R1-091145
Necessity of checking channel characteristics in TDD
Mitsubishi Electric

R1-091172
Precoded SRS for LTE-Advanced 
Panasonic
R1-091276
Adaptation of number of DRS/SRS antenna ports for UL
Huawei

R1-091333
Uplink SU-MIMO Design Options for LTE Advanced
Motorola

R1-091345
UL-MIMO Modes and Mode Switching for LTE-A
Motorola

R1-091477
Joint Transmit Diversity with Antenna Grouped Component Allocation for Nx DFT-S-OFDM
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-091531
UL SU-MIMO Antenna Calibration at UE
CATT
15.6 DL MIMO extension up to 8x8

SU-MIMO

R1-091216
Further Discussion on DL-SM in LTE-Advanced
LG Electronics

R1-091217
Issues on Higher Order MIMO
LG Electronics

R1-091218
Consideration on downlink 8Tx codebook design for LTE-A
LG Electronics

R1-091302
8TX downlink SU-MIMO
Texas Instruments

R1-091532
Layer Mapping for Downlink Higher-order MIMO
CATT
R1-091574
DL MIMO for LTE-Advanced 
Ericsson
Conclusion on the codeword-to-layer mapping:
· Up to 4 layers, reuse LTE codeword-to-layer mapping as in 36.211 section 6.3.3.

· Above 4 layers, seek the unified solution taking the LTE codeword-to-layer mapping as baseline.

MU-MIMO
R1-091219
Consideration on Downlink MU-MIMO
LG Electronics

R1-091225
MU-MIMO: Demodulation at the Mobile Station
NEC Group

R1-091247
Multi-user MIMO enhancement in LTE-A
Samsung

R1-091289
MU-MIMO for LTE-A: extension to dual codeword operation
Philips

R1-091290
DL MIMO extension for LTE-A: interference management aspects
Philips

R1-091307
"Best Companion" reporting for improved single-cell MU-MIMO pairing
Alcatel-Lucent

R1-091382
Support for Multi-user and Multi-site Higher-order MIMO in LTE-A
Nortel
Codebook
R1-091246
Codebook Design for 8 Tx Transmission in LTE-A
Samsung

R1-091281
DL MIMO codebook
Huawei

R1-091282
Adaptive Codebook Designs for MU-MIMO
Huawei

R1-091305
Grid of Beams: A realization for downloadable codebooks
Alcatel-Lucent

R1-091306
Improving MIMO for LTE-Advanced via Downloadable Codebooks
Alcatel-Lucent

R1-091330
DL Codebook design for 8 TX antennas for LTE-A
Motorola

R1-091508
Precoder Structure for DL MIMO
Pantech & Curitel
Feedback

R1-091283
Channel state information feedback for the advanced antenna technologies in LTE-A
Huawei

R1-091287
High-Level Principles for CSI feedback for DL MIMO in LTE-A
Philips

R1-091288
CSI feedback improvements for LTE-A based on multiple codebooks
Philips

R1-091308
CQI and CSI Feedback Compression
Alcatel-Lucent

R1-091396
Enhanced CQI/PMI feedback mode to improve closed-loop MIMO performance
Nortel

R1-091562
Reasonable Overhead Requirement for MIMO Extension in LTE-A
CHTTL
TXD
R1-091369
Four- vs. eight-antenna port transmit diversity for LTE-Advanced  
Nokia, Nokia Siemens Networks

R1-091433
8Tx Transmit Diversity Schemes for LTE-A Downlink
ZTE

R1-091467
Link analysis of DL TxDiv for up to 8Tx
Qualcomm Europe

R1-091533
An 8-TX Diversity Scheme for LTE-A Downlink
CATT
Misc

R1-091143
Exploiting channel reciprocity in TDD with asymmetric interference
Mitsubishi Electric

R1-091144
Exploiting channel reciprocity in TDD/MIMO with asymmetric interference
Mitsubishi Electric

R1-091331
PDCCH Beamforming for LTE-A
Motorola

R1-091397
Opportunistic space time multiple access for LTE-Advanced 
Nortel

R1-091507
Subframe configuration for supporting high order DL MIMO 
Fujitsu
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