
3GPP TSG RAN WG1 Meeting #60

R1-101596
San Francisco, USA, 22nd – 26th February 2010

Agenda item:
7.3
Source: 
Ad-hoc Chair (Samsung)
Title: 
Summary of Ad-hoc Session on UL-MIMO
Document for:
Discussion and Decision
7.2 UL Multiple Antenna Transmission
Email discussion report to be provided by Rapporteur (Charlie Zhang, Samsung)
R1-101180
Summary of Reflector Discussions on UL MIMO open issues
Samsung
R1-101545
Network Configuration of Antenna Port mode for LTE-A UL
Sharp
Revision of 1376.
R1-101546
[DRAFT] LS on Network Configuration of the UE Antenna Port mode for LTE-A UL
Sharp
Revision of 1377.

Continue discussion to see if an LS to RAN2 is needed. The decision will depend on the number of transmission modes agreed for the LTE-A UL.

R1-101547
Open Issues in Antenna Port transitions
Sharp
Revision of 1460.
7.2.4 Layer shifting / HARQ bundling

R1-100857
Aspects on evaluation of layer shifting/no layer shifting
Ericsson, ST-Ericsson

R1-100937
Layer shifting and HARQ bundling for UL MIMO
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-101070
UL MIMO performance for Layer-Shifting
Huawei

R1-101091
Layer Shifting vs. No Layer Shifting for Rel-10 UL SU-MIMO 
Texas Instruments

R1-101127
Comparison Results of Layer Shifting versus No Shifting in UL-MIMO   
Motorola

R1-101181
Performance evaluation on layer shifting and HARQ spatial bundling for LTE-A UL MIMO 
Samsung

R1-101655 (R1-101221)
Investigation of Layer Shifting and HARQ Spatial Bundling for UL SU-MIMO
NTT DOCOMO

R1-101242
Performance evaluation on layer shifting for UL SU-MIMO in LTE-A
LG Electronics

R1-101432
Performance evaluation of uplink SU-MIMO layer shifting
Nokia Siemens Networks, Nokia

R1-101491
Link Analyses of SU-MIMO operation for UL of LTE-A for agreed simulation assumptions
Qualcomm Incorporated
Aspects being considered comparing LS and no LS

· Performance (a function of AGI, speed,  shifting strategy)

· Signalling overhead

· Specification impact 

R1-101640 Layer shifting support for UL SU-MIMO
CATT, CEWiT, CMCC, Fujitsu, Hitachi, Huawei, Kyocera, Marvell, Mitsubishi Electric, Motorola, Nokia, Nokia-Siemens Networks, NEC, NTT DoCoMo, Orange, Potevio, Sharp, Sony Corporation, Texas Instruments, ZTE

Agreement:

Alternative 2 is agreed.

Alt1: Refer to the agreement in R1-091633, and agree on the first option of that agreement.  No HARQ-ACK Spatial Bundling and no layer shifting.

Support: 

CATT, CEWiT, CMCC, Fujitsu, Hitachi, Huawei, Kyocera, Marvell, Mitsubishi Electric, Motorola, Nokia, Nokia-Siemens Networks, NEC, NTT DoCoMo, Orange, Potevio, Sharp, Sony Corporation, Texas Instruments, ZTE, Alcatel Lucent, Alcatel Lucent Shanghai Bell, LGE, 
Object: 

Alt2: No layer shifting, and continue discussion on HARQ bundling.

Support: 

CATT, CEWiT, CMCC, Fujitsu, Hitachi, Huawei, Kyocera, Marvell, Mitsubishi Electric, Motorola, Nokia, Nokia-Siemens Networks, NEC, NTT DoCoMo, Orange, Potevio, Sharp, Sony Corporation, Texas Instruments, ZTE, Ericsson, ST-Ericsson, Panasonic, Samsung, RIM, 
Object: 

Alt 3: Layer shifting with HARQ bundling, which is the second option in R1-091633

Support: Alcatel Lucent, Alcatel Shanghai Bell, Qualcomm, LGE, 

Object:

7.2.5 Rank-3 codebook details

R1-100858
Uplink rank 3 codebook size and design
Ericsson, ST-Ericsson

R1-101025
Further Results on Rank3 Precoding Codebook
Fujitsu

R1-101071
Codebook for uplink rank 3 precoding
Huawei

R1-101092
Finalizing the Size of 4Tx Rank-3 Codebook 
Texas Instruments

R1-101093
Comparison of 4Tx Rank-3 Codebook Proposals
Texas Instruments

R1-101126
4-Tx Rank-3 CMP Codebook Evaluation and Further Codebook Consideration
Motorola

R1-101182
Further Discussion on Rank 3 Codebook Design for 4 TX UL SU-MIMO
Samsung

R1-101243
Performance evaluation on uplink rank-3 codebook for LTE-Advanced
LG Electronics

R1-101433
Uplink rank 3 precoding codebook
Nokia Siemens Networks, Nokia
R1-101641
Finalizing 4Tx codebook for UL SU-MIMO
Texas Instruments, CATT, Ericsson, Huawei, LG Electronics, Nokia, Nokia Siemens Networks, NTT DoCoMo, Panasonic, ST-Ericsson

Agreement:

1. Keep the previous agreements (already captured in TR36.814) as is
a. Could consider rank-2 codebook in R1-101126 before next meeting, if significant performance benefit is observed 

i. Baseline assumption on UE antenna calibration: random long-term phase shift, varying from one channel drop to the next, should therefore be applied on each Tx antenna
ii. Continue email discussion about evaluation and simulation parameters,  until March 20th (Rapporteur: Jeff Zhuang)
iii. If consensus is reached in the next meeting, then the rank-2 codebook in R1-101126 is adopted. 
2. Rank-3 codebook as in R1-101641
7.2.6 PUCCH TxD transmission scheme

Note: PUCCH resource allocation handled under AI 7.1.4.
Low priority in RAN1#60. 

R1-100962
Multi-antenna transmission scheme for PUCCH format 2/2a/2b
ZTE

R1-100963
Consideration on ACK transmission for multi-antenna PUCCH Format 2b
ZTE

R1-101072
Transmit diversity for PUCCH format 2/2a/2b
Huawei

R1-101105
Multiplexing Capacity for LTE-A PUCCH Format 2/2a/2b with Transmit Diversity 
Research In Motion UK Limited

R1-101184
Transmit Diversity for PUCCH Formats 2/2a/2b
Samsung

R1-101244
Further Evaluations on Transmit Diversity for PUCCH format 2/2a/2b
LG Electronics

R1-101378
A simple PUCCH TxD for format 2/2a/2b for LTE-Advanced
Sharp

R1-101434
On transmission diversity for PUCCH Format 2/2a/2b
Nokia Siemens Networks, Nokia

R1-101492
Transmit diversity for PUCCH format 2
Qualcomm Incorporated

7.2.7 Signalling requirements

R1-100938
DCI format design for LTE-A PUSCH transmission
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-101185
Discussions on UL MIMO signaling requirements
Samsung

R1-101435
On uplink SU-MIMO signaling
Nokia Siemens Networks, Nokia

R1-101493
UL grants for MIMO transmissions
Qualcomm Incorporated

R1-101186
Disucssion on Data and Control Multiplexing in UL MIMO Transmissions
Samsung

Continue discussion and focus on number of transmission modes and necessary signalling needed for UL. 
7.2.8 Other

R1-100859
Control information on multi-Tx PUSCH 
Ericsson, ST-Ericsson

R1-101073
Multiplexing Schemes of control and data in multi-layer PUSCH transmission
Huawei

R1-101074
Channel interleaver and codeword to layer mapping for UL MIMO
Huawei

R1-101125
Further Results on 4-Tx Rank-2 Codebook Design in UL-MIMO
Motorola

R1-101222
Further Investigation on Necessity of PUSCH Tx Diversity in LTE-Advanced
NTT DOCOMO

R1-101395
UCI multiplexing with data on PUSCH
ETRI

R1-101469
Performance of transmit diversity schemes for LTE-A uplink in intereference limited scenarios
CEWiT
