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12.3 UL MIMO extension up to 4x4
Generic overview

R1-090688
Views on UL MIMO extension up to 4x4
Panasonic

R1-090794
Multi-Antenna Uplink Transmission for LTE-A
Motorola
SU-MIMO

R1-090588
Further Analysis on Uplink SU-MIMO for E-UTRA 
Texas Instruments
R1-090589
Layer Mapping Solution for Uplink SU-MIMO 
Texas Instruments

R1-090616
Discussions on UL SU-MIMO for LTE-Advanced
Samsung

R1-090661
Analysis of number of codewords for Uplink SU-MIMO
LG Electronics

R1-090771
Joint Spatial Multiplexing with Transmit Antenna Switching for LTE-Advanced Uplink SU-MIMO
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-090795
UL-MIMO with Antenna Gain Imbalance
Motorola

R1-090872
SU-MIMO operation for UL of LTE-A
Qualcomm Europe

R1-091093
R1-090915
UL Single user MIMO 
Ericsson

R1-090881
Uplink SU MIMO with simple layer interleaving
ETRI

R1-090943
Non-codebook-based Precoding for Uplink transmission
CATT, CMCC, RITT
R1-091075
Layer Mapping for UL SU-MIMO
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, CEWiT, Ericsson, ETRI, Huawei, LG Electronics, Panasonic, Qualcomm, Texas Instruments
Overall structure proposed in 1075
· CW ( layer ( virtual antenna ( antenna ports
· CW to layer mapping

· Layer to virtual antenna mapping: e.g., layer shifting

· Virtual antenna to antenna port mapping: e.g., precoding in closed loop spatial multiplexing in Rel-8 LTE DL 

R1-090590
Codebook Design for Uplink SU-MIMO
Texas Instruments

R1-090669
Discussion on Uplink MU-MIMO for LTE-Advanced
China Potevio Co., Ltd

R1-090783
Consideration on non channel-dependant spatial multiplexing for PUSCH
LG Electronics

R1-090805
Uplink SU-MIMO Design Options for LTE Advanced
Motorola

TXD – PUCCH

R1-090690
Views on TxD schemes for PUCCH
Panasonic

R1-090697
LTE-A transmit diversity schemes for PUCCH format 1/1a/1b
SHARP

R1-090741
Evaluation of transmit diversity for PUCCH in LTE-A
Nortel

R1-090786
PUCCH TxD Schemes for LTE-A
LG Electronics

R1-090870
PUCCH transmit diversity
Qualcomm Europe
TXD – PUSCH 

R1-090614
Discussions on UL  2Tx Transmit Diversity Schemes in LTE-A
Samsung

R1-090615
UL PUSCH 4Tx Transmit Diversity Schemes in LTE-A
Samsung

R1-090726
Single-stream precoding for LTE-Advanced UL
Nokia Siemens Networks, Nokia

R1-090739
Comparison of uplink transmit diversity schemes for LTE-Advanced
Mitsubishi Electric

R1-090742
Discussion on Transmit diversity for PUSCH in LTE-A
Nortel

R1-090752
Non-contiguous transmission of SC-FDMA with multiple Tx antennas
Nortel

R1-090772
STBC-II Scheme with Non-Paired Symbols for LTE-Advanced Uplink Transmit Diversity 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-090773
Joint Transmit Diversity with Antenna Grouped Component Allocation for Nx DFT-S-OFDM
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-090784
Performance evaluation of PUSCH 2Tx transmit diversity schemes in LTE-A
LG Electronics

R1-090785
Performance evaluation of PUSCH 4Tx transmit diversity schemes in LTE-A
LG Electronics

R1-090824
Performances of transmit diversity for PUSCH
Huawei

R1-090825
Uplink TX diversity schemes for LTE-Advanced 
Huawei

R1-090871
PUSCH transmit diversity
Qualcomm Europe
TXD – others

R1-090727
UL Single User MIMO Schemes in LTE-Advanced
Nokia Siemens Networks, Nokia

R1-090902
UL MIMO Transmission Schemes in LTE-Advanced
NTT DOCOMO
SRS

R1-090617
SRS Transmission Issues for LTE-A
Samsung

R1-090689
Precoded SRS for LTE-Advanced
Panasonic
Miscellaneous

R1-090563
Discussion on antenna calibration in TDD
Mitsubishi Electric

R1-090564
Necessity of checking channel characteristics in TDD
Mitsubishi Electric

R1-090873
Flexible Data and Reference Signal Multiplexing for LTE-Advanced Uplink
Qualcomm Europe

R1-090944
UL SU-MIMO Antenna Calibration at UE
CATT, RITT
12.4 DL MIMO extension up to 8x8

Generic overview

R1-090750
Support higher-order MIMO  in LTE-A
Nortel

R1-090874
Views for DL MIMO operation in LTE-A
Qualcomm Europe

R1-090917
DL MIMO
Ericsson
Number of CWs

R1-090691
Codeword discussion for LTE-A
Panasonic
Agreement for LTE-A 8TX spatial multiplexing per component carrier: 

· Max number of transport blocks: 2
· Number of MCS fields: one for each transport block

· ACK/NAK feedback: 1 AN bit per transport block for evaluation as a baseline
· Discussion on control signaling details should continue. 

Points for further discussion: 

· Codeword to layer mapping: 

· Possibility 1 (proposed in 917)

· Codeword to layer mappings such that each codeword is uniformly distributed over all r available layers while enabling the use of SIC receivers with r-1 stages of cancellations.
· SIC operation utilizing the existing code block CRC might need consideration. 

· Possibility 2

· Up to 4 layers: same as Rel-8 LTE

· Above 4 layers: ?

Precoding

R1-091079
R1-090618
Codebook Design for 8 Tx Transmission in LTE-A
Samsung

R1-090635
SU-MIMO precoding with limited feedback in LTE-A
ZTE

R1-090806
DL MIMO with 8 Antenna Codebook for LTE-Advanced
Motorola

R1-090977
Precoding options for 8Tx antennas in LTE-A DL
Marvell
Agreement: 

· Closed-loop precoding supported (agreed in R1#55bis meeting)

· Rely on precoded dedicated demodulation RS (decision on DL RS)

· Revisit complementary use of existing CRS in relation to the DL RS discussion.

TXD

R1-090637
8-TX Diversity Schemes for LTE-A Downlink
ZTE

R1-090729
Four- vs. eight-antenna port transmit diversity for LTE-Advanced 
Nokia, Nokia Siemens Networks
Beamforming

R1-090636
Consideration on Multi-user beamforming
ZTE

R1-090761
Opportunistic space time multiple access for LTE-Advanced 
Nortel

R1-090945
Further Performance Evaluation for dual-stream Beamforming Technique
CATT
MU-MIMO

R1-090649
MU-MIMO: Demodulation at the Mobile Station
NEC Group

R1-090702
MU-MIMO for LTE-A: extension to dual codeword operation
Philips

R1-090788
Consideration on Downlink MU-MIMO
LG Electronics

R1-090926
"Best Companion" reporting for improved single-cell MU-MIMO pairing
Alcatel-Lucent
Feedback
R1-090743
Differential codebook feedback scheme for LTE-A
Nortel

R1-090760
Enhanced CQI/PMI feedback mode to improve closed-loop MIMO performance
Nortel

R1-090927
CQI and CSI Feedback Compression
Alcatel-Lucent
Miscellaneous

R1-090561
Exploiting channel reciprocity in TDD with asymmetric interference
Mitsubishi Electric

R1-090562
Exploiting channel reciprocity in TDD/MIMO with asymmetric interference
Mitsubishi Electric

R1-090597
Interference-Aware Channel Sounding for FDD MIMO LTE-A 
Mitsubishi Electric

R1-090620
Superposition of Unicast and Broadcast
Samsung

R1-090703
DL MIMO extension for LTE-A: interference management aspects
Philips

R1-090744
Further discussion on advanced MBSFN for LTE-A
Nortel

R1-090946
A Technique to mitigate inter-cell interference
CATT, RITT
R1-091041
Text proposal for TR36.814 on M.I.M.O.
MIMO Very Late Session[image: image1.png]


















































































































