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6.4 UL Multiple Antenna Transmission
6.4.1 HARQ bundling

R1-102303
Impact of HARQ Spatial Bundling to Support UL SU-MIMO
NTT DOCOMO

R1-102105
HARQ Bundling for Rel-10 UL SU-MIMO 
Texas Instruments

R1-102209
HARQ handling in UL MIMO
Samsung

R1-102232
UL MIMO performance for HARQ bundling
Potevio
R1-102383
Consideration on HARQ bundling for UL SU-MIMO in LTE-A
LG Electronics

R1-101963
UL HARQ for Rel.10
Huawei
R1-102337
DL ACK for UL MIMO operation
Qualcomm Incorporated

R1-102109
PHICH Design for UL SU-MIMO
Texas Instruments

R1-102543           Way forward for UL HARQ operation in UL SU-MIMO
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Broadcom, CHTTL, CMCC, ETRI, HTC, Huawei, Intel, Pantech, Potevio, Samsung, Qualcomm, ZTE 

R1-102558     Way forward for UL HARQ operation in UL SU-MIMO
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, ASUSTeK, Broadcom, CATR, CHTTL, CMCC, ETRI, HTC, Huawei, Intel, ITRI, New Postcom, Pantech, Potevio, Qualcomm, Samsung, ZTE 

R1-102552  Way Forward of HARQ Operation for UL SU-MIMO
NTT DOCOMO, Ericsson, Fujitsu, Mitsubishi Electric, NEC Group, Nokia, Nokia Siemens Network, Panasonic, Sharp, ST-Ericsson 

Agreement:

–
2 NDIs (one NDI per CW) in the DCI format associated with UL SU-MIMO. 
–
 2 HARQ A/N

· Limit PHICH design to one to one mapping between an A/N and an existing PHICH resource

6.4.2 Transmission modes and Signalling requirements

R1-101771
Discussion on signaling of UL MIMO
CATT

R1-101863
UL transmission modes for PUSCH
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-101903
PUSCH SU-MIMO transmission modes
Nokia Siemens Networks, Nokia

R1-101964
Uplink transmission modes
Huawei

R1-102210
Further Discussions on UL MIMO signaling requirements
Samsung

R1-102338
UL grants for MIMO transmissions
Qualcomm Incorporated

R1-102384
Consideration on UL transmission mode and control signaling in LTE-A
LG Electronics
R1-101965
Transmission mode configuration and the mapping of PA/Antenna to CC
Huawei

R1-102147
On UL Multi-Antenna Transmission Modes and Uplink Control Channel Formats
Motorola

6.4.3 PUCCH TxD transmission scheme

Low priority in RAN1#60bis.

Note: PUCCH resource allocation handled under AI 6.2.4.
R1-101817
Consideration on ACK/NACK transmission for multi-antenna PUCCH Format 2b in LTE-A
ZTE

R1-101904
On transmission diversity for PUCCH Format 2/2a/2b
Nokia Siemens Networks, Nokia

R1-101966
Transmit diversity for PUCCH format 2/2a/2b 
Huawei

R1-102053
Multiplexing Capacity for LTE-A PUCCH Format 2/2a/2b with Transmit Diversity 
Research In Motion UK Limited

R1-102211
Transmit Diversity for PUCCH Formats 2/2a/2b
Samsung

R1-102339
Transmit diversity for PUCCH format 2
Qualcomm Incorporated

R1-102385
Further Evaluations on Transmit Diversity for PUCCH format 2/2a/2b
LG Electronics

R1-102395
PUCCH TxD for Formats 2/2a/2b for LTE-Advanced
Sharp

R1-102106
Multi-rank PMI implicit feedback for dynamic SU/MU switching
Texas Instruments

6.4.4 Other

Rank-2 Codebook

R1-102143
UL 4-Tx Rank-2 Codebook  
Motorola
R1-101743
Evaluation of rank 2 codebook design
Ericsson, ST-Ericsson

R1-102386
Performance evaluation on uplink rank-2 codebook for LTE-A
LG Electronics

Observations:

· For NLOS case, there is no additional benefit of augmenting the rank-2 CB

· The gain of an extended codebook is negligible or not for LOS case??
· The maximum benefit is 7-14% without calibration error and no AGI

· With calibration error, the gain diminishes  to 0% at 40 degrees error

· This gain is achieved with large power backoff at high geometry

Conclusion:

· No consensus on the CB proposed in 2143.

· The current CB in 36.814 is agreed.

R1-102553         Proposal for Uplink Rank 2 Codebook
Ericsson, ST-Ericsson, Huawei, LG Electronics, Nokia, Nokia Siemens Networks, NTT DoCoMo, Panasonic, Samsung, Texas Instruments
UCI and PUSCH multiplexing in UL MIMO
R1-101818
Consideration on UCI and Data Multiplexing on PUSCH in UL MIMO Transmission
ZTE

R1-101905
UCI transmission on PUSCH with SU-MIMO
Nokia Siemens Networks, Nokia

R1-101967
Analysis of Multiplexing Schemes of control and data in multi-layer PUSCH transmission
Huawei

R1-102108
Data and Control Multiplexing for UL Multi-Antenna Transmission
Texas Instruments

R1-102149
On Multiplexing Control and Data in Multi-layer UL-MIMO Transmissions
Motorola

R1-102212
Disucssion on Data and Control Multiplexing in UL MIMO Transmissions
Samsung
R1-102247
UCI multiplexing with data on PUSCH
ETRI

R1-102387
Multiplexing scheme with UCI and data on PUSCH
LG Electronics

R1-102554          Way Forward for UCI Multiplexing in PUSCH with Multi-Layers 

                             Huawei,  Motorola, Samsung, ZTE

Conclusion
· Continue discussion until next meeting

· Focus the discussion on

· Consider the aspects of simplicity, decoding latency, throughput loss, robustness of UCI
· Different UCI may have different robustness requirements

· It is possible that different UCIs could have different mapping rules

UL SU-MIMO Channel interleaver
R1-101906
Performance evaluation on UL SU-MIMO channel interleaver
 Nokia Siemens Networks, Nokia

R1-101968
Design of codeword to layer mapping for UL MIMO
Huawei

Miscellaneous 
R1-101744
Considerations on control signalling design on PUSCH
Ericsson, ST-Ericsson

R1-101816
Multi-antenna transmission scheme for PUCCH format 2/2a/2b
ZTE

R1-102107
Specifying Basic Building Blocks of UL Multi-Antenna Transmission
Texas Instruments

R1-102359
Codeword to Layer Mapping for Multiple Layers MIMO Systems
Fujitsu

6.5 UL RS issues relevant to LTE-A Work Items
6.5.1 DM RS
6.5.1.1 OCC
R1-101772
UL DMRS design for LTE-A
CATT

R1-101907
On OCC based DM RS structure
Nokia Siemens Networks, Nokia

R1-102214
Evaluation of DM RS orthogonal covering for SU-MIMO
Samsung

R1-101969
Evaluation and discussions on OCC for UL DMRS
Huawei

R1-102304
Uplink DM-RS Resource Assignment for LTE-Advanced
NTT DOCOMO

R1-102388
Consideration on DM-RS design for UL MIMO in LTE-A
LG Electronics
R1-102038
OCC and CS for UL DMRS in SU/MU-MIMO 
Panasonic

R1-102399
Orthogonal Cover Codes for UL DMRS
Sharp

R1-102407
Considerations on Uplink DM-RS design for LTE-Advanced
Pantech
R1-101745
Uplink DM-RS Resource Configuration for LTE-Advanced
Ericsson, ST-Ericsson

R1-102141
OCC and  Uplink DM-RS for LTE-A
Motorola

R1-102213
UL DMRS Aspects in Rel-10
Samsung

R1-102238
Uplink DM-RS design
Mitsubishi Electric

R1-102340
DM RS in support of UL spatial multiplexing
Qualcomm Incorporated

R1-101910
Cyclic shift configuration with SU-MIMO
Nokia Siemens Networks, Nokia

R1-101908
Way Forward on UL DM-RS for SU-MIMO


Nokia Siemens Networks, CATT, ETRI, Intel, LGE, MediaTek, Mitsubishi Electric, NEC, Nokia, NTT DOCOMO, Panasonic, Qualcomm, Samsung, Sharp, Texas Instruments 
R1-101909
Way Forward on UL DM-RS for MU-MIMO


Nokia Siemens Networks, CATT, ETRI, Huawei, Intel, LGE, MediaTek, Mitsubishi Electric, NEC, Nokia, NTT DOCOMO, Panasonic, Qualcomm, Sharp, Texas Instruments 
Conclusion
· Introduce the OCC  in Rel-10 without increasing UL grant signaling overhead

· OCC can be used for both SU and MU-MIMO
· Continue discussion on Sequence hopping/ Sequence group hopping until next meeting (Email Discussion Rapporteur:  Yuan Xia, Huawei)

· Keep Rel-8 mechanism

· Introduce new hopping mechanism

6.5.1.2 Other
R1-102039
CM reduction for UL RS on multiple component carriers
Panasonic

R1-102266
CM reduction of UL RS for carrier aggregation in LTE-A
NEC Group, NTT DOCOMO
