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7.6.1 Remaining codebook issues: Rank 3
Distribution of rank-3 power limited transmission 

R1-093848
Power Distribution of UL rank 3 precoding
Huawei
R1-093913
On UL 4 Tx RANK 3 codebook  CM properties 
Nokia Siemens Networks, Nokia

R1-094181
Analysis of uplink transmit power distribution
LG Electronics

· For large cells with full pathloss compensation (even fractional pathloss compensation) power control, the power-limited transmissions can be more frequent than small cells
· If the traffic loading is low, the power-limited rank-3 case is more frequent
· If the traffic loading is high, the power-limited rank-3 case is less frequent 

· FFS which one of the above is target SU-MIMO scenario

· FFS

· For small cells with fractional pathloss compensation power control and low system IoT, whether or not the power limited Rank 3 transmission are  limited. 
Rank 2 and Rank 3 Codebook

R1-093964
4-Tx UL-MIMO Codebook Design and Performance Comparison
Motorola
Rank-2 Codebook:
· The baseline agreed in RAN1#58 continue to hold

· More studies on different channel models and antenna coupling could be conducted later if necessary
· Focus on cross-product CB construction and additional grouping in study item phase

Rank3 Codebook
R1-093804
Considerations on Rank-3 codebook for UL SU-MIMO in LTE-A
ZTE

R1-093847
Link Results of UL Rank 3 precoding
Huawei

R1-093999
4Tx Rank-3 Codebook for UL SU-MIMO
Texas Instruments

R1-094095
Further Discussion on Rank 3 Codebook Design for 4 TX UL SU-MIMO
Samsung

R1-094180
Consideration on rank 3 codebook design for UL SU-MIMO in LTE-A
LG Electronics

R1-094253
Essential Properties of CMP based Rank3 Precoding Codebook for LTE-A UL-MIMO
Fujitsu

R1-094255
Rank3 Precoding Codebook Design for LTE-A UL-MIMO
Fujitsu

R1-094281
Uplink 4 Tx Rank-Three Precoder Codebook
Ericsson, ST-Ericsson
Conclusion:

Further discussion to decide between these two options

1. Mixed codebook structure

2. Non-mixed codebook structure

Codebook size and Extension

R1-094220
UL performance vs. codebook size
Qualcomm Europe

R1-094254
UL-MIMO_Enhancement_with_Codebook_Size_Adaptation
Fujitsu

7.6.2 PUSCH TxD

2Tx PUSCH TxD

R1-093784
STBC-II Scheme with Non-Paired Symbols for LTE-Advanced Uplink Transmit Diversity
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
R1-094027
Antenna Port Weighting for PUSCH Transmit Diversity
SHARP

R1-094182
Performance evaluation of PUSCH 2Tx transmit diversity schemes in LTE-A
LG Electronics

R1-094221
PUSCH transmit diversity
Qualcomm Europe
R1-094097
Discussions on UL PUSCH 2Tx Transmit Diversity Schemes in LTE-A
Samsung
R1-093849
UL TX diversity for PUSCH
Huawei

R1-093872
Comparison of uplink 2-TX transmit diversity schemes for LTE-Advanced
Mitsubishi Electric
R1-093914
On the performance of slow closed loop precoding for LTE Advanced UL
Nokia Siemens Networks, Nokia

R1-093915
Tx Diversity for LTE-Advanced PUSCH 
Nokia Siemens Networks, Nokia
R1-094147
Transmit diversity scheme for PUSCH
CATT

R1-094394        WF on PUSCH TxD for LTE-A

Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, CHTTL, ETRI, HTC, Huawei, LG Electronics, Mitsubishi, Qualcomm, Sharp, Samsung, ZTE 

Conclusion:
· Need more discussion on the need to introduce TxD in Rel-10

· Identify target use cases where 2TxD bring additional benefit, compared to existing single antenna mode and SM mode
· Take into account performance, power consumption, etc

· For the study purpose, focus on Alt 1 and Alt 2 for 2TxD
· Alt 1: (STBC-based)

· Performed after DFT precoding

· SC-FDMA symbols in a slot  is divided into pairs of 2,  plus possibly one unpaired symbol

· FFS: SC-FDMA symbols in a subframe is divided in to pairs of 2 when PUSCH hopping is not used

· STBC for paired SC-FDMA symbols 

· FFS for unpaired SC-FDMA symbol if it exists

· FSTD, PSD and etc.

· Alt 2: (SFBC)

· Performed after DFT precoding

· Map to subcarriers to preserve CM
· New 2TxD can be introduced before or in next meeting the latest

· 4-tx transmit diversity is FFS

4Tx PUSCH TxD
R1-093873
Comparison of uplink 4-TX transmit diversity schemes for LTE-Advanced
Mitsubishi Electric

R1-094096
UL PUSCH 4Tx Transmit Diversity Schemes in LTE-A
Samsung

R1-094183
Performance evaluation of PUSCH 4Tx transmit diversity schemes in LTE-A
LG Electronics

7.6.3 Layer shifting
R1-093785
HARQ Bundling with Layer Shifting for LTE-Advanced Uplink SU-MIMO
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent


R1-093786
Codeword Shifting for Clustered DFT-S-OFDM for LTE-A Uplink SU-MIMO
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-094184
Further details on layer shifting for UL SU-MIMO in LTE-A
LG Electronics

R1-094222
Further Link Analyses of SU-MIMO operation for UL of LTE-A
Qualcomm Europe

R1-094282
Layer Shifting in the Uplink
Ericsson, ST-Ericsson
R1-093850
Further Results on Layer Shifting and Bundling with agreed codebook
Huawei


R1-093965
Further Results on Layer Shifting Issue in UL-MIMO and Simulation Alignment Discussion
Motorola

R1-094098
Performance evaluation on layer shifting and HARQ spatial bundling for LTE-A UL MIMO
Samsung

R1-094110
Performance Study on LTE-A UL MIMO with TP
Research In Motion UK Limited

R1-094000
HARQ Bundling for Uplink SU-MIMO
Texas Instruments
R1-094312         Discussion on the Layer Shifting Pattern for SU-MIMO in LTE-A   ETRI
Conclusion:

· Keeping both modes during the study item phase seems appropriate at this time. 

· Down selection of one of the options to take place in WI stage

· Further alignment of simulation parameters

· Provide correlation statistics of error events of two TBs

· The throughput results should be accompanied by the assumptions on the respective BLER targets of 2 CWs 
· Composite UL-CQI delay/periodicity impact: Measured in subframe n, apply in n+10
· Gaussian noise (in lognormal)  is added to the SINR upon which the link adaptation is based

· This noise is to model the uncertainty of UE power headroom, flashlight effect, channel estimation error
· Exact method to be further discussed, e.g. 2-3dB (lognormal) variation for flashlight effect
· Link adaptation should assume the highest MCS that still meets 10%  BLER target (outer loop)
· 25% BLER results can also be considered
