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15.5 UL MIMO extension up to 4x4
SU-MIMO: precoding

R1-091774
Precoding for  4  Tx UE in  LTE-Advanced UL 
Nokia Siemens Networks, Nokia

R1-091818
Cubic metric friendly precoding for 4Tx UL MIMO
Huawei

R1-091842
Progressing on 4Tx Codebook Design for Uplink SU-MIMO
Texas Instruments

R1-092068
Precoder design for LTE-A UL MIMO operation
Qualcomm Europe

R1-092130
Codebook design for 4Tx Uplink SU-MIMO     
LG Electronics

R1-092131
Link performance results for frequency non-selective precoding in uplink    
LG Electronics
R1-092238
Refinements on 4Tx Codebook Design for UL SU-MIMO
Texas Instruments, Ericsson, LG Electronics, Nokia Siemens Networks, Nokia, Qualcomm
Scaling factor for 2TX:

· (1/sqrt(2)) is necessary for codebook index 4 and 5 of rank-1 case.
Conclusion for 4TX:

· Overall design principle

· Independent design for different ranks

· Decide upon codebook independently for each rank

· Rank1:

· A few vectors for selected antenna(s) (PA(s)) “turn-off” 
· Targeted for power saving in case of, e.g. antenna gain imbalance
· Rank2:

· CM preserving for all the 4x2 precoding matrices
· Each matrix has one zero and one non-zero exp(j*θ) element in each of the 4 rows
· Rank3: FFS
· CM-preserving or CM-friendly or Rel-8 DL or mixture or … 

· Mixture of CM-preserving and other approach (across different rank cases in case of dynamic rank adaptation), e.g., CM-friendly or Rel-8 DL: yes or no FFS

· Rank4: identity matrix

· Configuration for performance evaluation of precoding proposals
· UE tx antennas
· Two cross-polarized antennas (X) separated by lambda/2 

· eNB rx antennas
· Two cross-polarized antennas (X) separated by lambda/2 or 4*lambda
· Channel model: SCM defined for system level simulation

· Link or system level simulation can be done 

· Receiver: MMSE 

SU-MIMO: precoding - TDD aspects

R1-091775
Performance and implementation requirement of non-codebook precoding
Nokia, Nokia Siemens Networks

R1-092000
Discussion on non-codebook based precoding
CATT, RITT, Potevio

Conclusion
· Codebook-based precoding (same as FDD) as baseline

· Non-codebook-based precoding as enhancement: FFS
SU-MIMO: layer shifting & spatial bundling

R1-091785
A Performance Study on LTE-A UL MIMO
Research In Motion UK Ltd

R1-091817
Further evaluation of the layer shifting and bundling for LTE-A uplink
Huawei

R1-091841
HARQ Bundling for Uplink SU-MIMO
Texas Instruments

R1-091884
Performance evaluation on layer shifting and HARQ spatial bundling for LTE-A UL MIMO
Samsung

R1-091946
Further Results on Layer Shifting Issue in UL-MIMO and Simulation Alignment Discussion
Motorola

R1-092001
Analysis of Layer Mapping for Uplink SU-MIMO
CATT

R1-092027
SU-MIMO in LTE-A 
Ericsson

R1-092067
Further Link Analyses of SU-MIMO operation for UL of LTE-A
Qualcomm Europe

R1-092132
Further details on layer shifting for UL SU-MIMO in LTE-A
LG Electronics

R1-092163
HARQ Bundling with Layer Shifting for LTE-Advanced Uplink SU-MIMO
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

SU-MIMO: DM RS

R1-091772
Reference Signal structure for LTE-Advanced UL SU-MIMO
Nokia Siemens Networks, Nokia

R1-091843
Discussion on UL DM RS for SU - MIMO 
Texas Instruments

R1-092133
Consideration on DMRS design for UL SU-MIMO in LTE-A
LG Electronics

R1-092248
Way forward on UL RS design
Nokia Siemens Networks, Ericsson, LG Electronics, Nokia, Qualcomm Europe, Samsung, Texas Instruments
Conclusion

RS precoding

· DM RS
· 2-TX
· Rank = 1: Precoded RS
· Rank = 2: Precoded RS (using identity matrix)
· 4-TX
· Rank = 1: Precoded RS
· Rank = 2: Precoded RS
· Rank = 3: FFS
· Rank = 4: Precoded RS (using identity matrix)
· Same precoding for DM RS and PUSCH
· SRS
· Rel-10 SRS uses non-precoded (antenna specific) SRS
RS multiplexing

· DM RS
· Cyclic shift (CS) separation is the primary multiplexing scheme
· FFS: Orthogonal cover code (OCC) separation between slots as complementary multiplexing scheme.
· Codes are {+1, +1} and {+1, -1} 
· SRS
· Re-use Rel-8 principles (CS separation, IFDM separation)
Performance evaluation

R1-091678
Performance prediction of turbo-SIC receivers for system-level simulations
Orange, Nokia, Nokia Siemens Networks, Texas Instruments

The text proposal for TR 36.814 is agreed.
PUCCH TXD

R1-091699
Transmit diversity for PUCCH in LTE-A
ZTE

R1-091739
Performance comparison of TxD schemes for PUCCH 
Panasonic

R1-091816
Performances of UL multiple antenna transmission for PUCCH
Huawei

R1-091883
UL Transmit diversity for PUCCH in LTE-A
Samsung

R1-091925
Evaluation of transmit diversity for PUCCH in LTE-A
Nortel

R1-092065
PUCCH transmit diversity
Qualcomm Europe

R1-092100
UL Transmit Diversity Schemes in LTE-Advanced
NTT DOCOMO

R1-092104
LTE-A transmit diversity schemes for PUCCH format 1/1a/1b
SHARP

R1-092105
Payload increase for LTE-A PUCCH format 2 achieved by Transmit Diversity
SHARP

R1-092136
PUCCH TxD Schemes for LTE-A
LG Electronics

PUSCH TXD

R1-091771
Tx Diversity for LTE-Advanced UL 
Nokia Siemens Networks, Nokia

R1-091773
LTE-Advanced SU-MIMO UE  Transmission in LTE Release 8 Network
Nokia Siemens Networks, Nokia

R1-091813
The number of DRS/SRS antenna ports for UL
Huawei

R1-091814
TX diversity scheme criteria for PUSCH
Huawei

R1-091815
Comparison of UL TX diversity scheme for PUSCH
Huawei

R1-091885
Discussions on UL  2Tx Transmit Diversity Schemes for PUSCH in LTE-A
Samsung

R1-091886
UL PUSCH 4Tx Transmit Diversity Schemes in LTE-A
Samsung

R1-091924
Discussion on Transmit diversity for PUSCH in LTE-A
Nortel

R1-091947
Multi-Antenna Support in UL PUSCH/PUCCH/PRACH/SRS Transmission
Motorola

R1-092004
Comparison of uplink 2-TX transmit diversity schemes for LTE-Advanced
Mitsubishi Electric

R1-092066
PUSCH transmit diversity
Qualcomm Europe

R1-092069
Link and system analysis for UL beamforming
Qualcomm Europe

R1-092106
LTE-A transmit diversity schemes for PUSCH
SHARP

R1-092134
Performance evaluation of PUSCH 2Tx transmit diversity schemes in LTE-A
LG Electronics

R1-092135
Performance evaluation of PUSCH 4Tx transmit diversity schemes in LTE-A
LG Electronics

R1-092143
STBC-II Scheme with Non-Paired Symbols for LTE-Advanced Uplink Transmit Diversity 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-092164
Interleaved Antenna Grouping for Clustered DFT-S-OFDM (slides)
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

Misc

R1-091681
Necessity of checking channel characteristics in TDD
Mitsubishi Electric

R1-091738
Precoded SRS for LTE-Advanced 
Panasonic

R1-092144
Codeword Shifting for Clustered DFT-S-OFDM and N x DFT-S-OFDM for LTE-Advanced Uplink SU-MIMO
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-092165
Design of Distributed Channel Codes in Multi-User Uplink
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

15.6 DL MIMO extension up to 8x8
SU-MIMO
R1-092028
DL MIMO for LTE-A 
Ericsson

R1-092137
Issues on Higher Order MIMO
LG Electronics

R1-092193
Further Discussion on 8Tx Downlink SU-MIMO
Texas Instruments
Conclusion:

· Codeword to layer mapping
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· Codebook-based precoding feedback for single cell SU-MIMO as working assumption
· Continue discussion in relation to COMP feedback, MU-MIMO discussion

· Continue discussion about possibility of not having codebook-based precoding feedback

· TXD with 8 antennas for single cell operation

· PDCCH, PDSCH to Rel-10 UE in non-MBSFN subframes: Rel-8 TXD with 2 or 4 TX antennas used via standard-transparent virtualization

· PDSCH to Rel-10 UE in MBSFN subframes: continue discussion
· Alt1: no TXD transmission

· Alt2: Rel-8 TXD with DRS

· Alt3: Rel-8 TXD with Rel-8 CRS in control region only

· Layer shifting

· Continue discussion

· Per-PRB pair-based DRS design still seems appropriate

· Take into account the performance aspect related to interpolation of channel estimate across RBs 

· Need for indication of precoding granularity?  

· 8TX antenna SU-MIMO without PMI feedback

· Continue discussion

Feedback

R1-091696
Multi-resolution Precoding Codebook
NEC Group

R1-092183
R1-091716
DL Codebook Design for 8 Tx MIMO in LTE-A
ZTE

R1-091722
High-Level Principles for CSI feedback for DL MIMO and COMP in LTE-A
Philips

R1-091725
CSI feedback improvements for LTE-A based on multiple codebooks
Philips

R1-091819
DL MIMO Codebook for 8 antenna ports
Huawei

R1-091820
Adaptive Codebook Designs for DL MIMO
Huawei

R1-091888
Codebook Design for 8 Tx Transmission in LTE-A
Samsung

R1-091926
Enhanced CQI/PMI feedback mode to improve closed-loop MIMO performance
Nortel

R1-091927
LTE-A codebook for DL-MIMO and CoMP 
Nortel

(withdrawn)R1-091972
DL Codebook Design for 8 Tx MIMO in LTE-A
Potevio

R1-092002
Considerations on DL MIMO
CATT

R1-092029
Grid of Beams: A realization for downloadable codebooks
Alcatel-Lucent

R1-092030
Improving MIMO for LTE-Advanced via Downloadable Codebooks
Alcatel-Lucent

R1-092032
CQI and CSI Feedback Compression
Alcatel-Lucent

R1-092101
Investigation on DL 8-Tx MIMO Codebook Precoding for LTE-Advanced
NTT DOCOMO

R1-092139
Evaluation for 8Tx CL-MIMO
LG Electronics

R1-092175
DL Codebook design for 8 TX antennas for LTE-A
Motorola

R1-092245

MU-MIMO

R1-091695
MU-MIMO: Demodulation at the UE
NEC Group

R1-091723
Enhancements to MU-MIMO for LTE-A
Philips

R1-091887
Multi-user MIMO enhancement in LTE-A
Samsung

(not available)R1-092070
DL MU-MIMO operation in LTE-A
Qualcomm Europe

R1-092138
Consideration on MU-MIMO for LTE-Advanced
LG Electronics

R1-091724
DL MIMO extension for LTE-A: interference management aspects
Philips

R1-091821
Evaluation of PMI Feedback Schemes for MU-MIMO Paring
Huawei

R1-091948
Mode Switching and Rank Adaptation in Closed-loop SU-MIMO and MU-MIMO  
Motorola

R1-092031
"Best Companion" reporting for improved single-cell MU-MIMO pairing
Alcatel-Lucent

R1-092094
Adaptive precoding for 8Tx antennas in LTE-A DL
Marvell Semiconductor

R1-091961
Hierarchical Modulation based DL MIMO for LTE-Advanced
Fujitsu

R1-091971
Further discussion on downlink MU-MIMO for LTE-A
Potevio

TXD

R1-091708
8-TX Diversity Schemes for LTE-A Downlink
ZTE

R1-091776
Four- vs. eight-antenna port transmit diversity for LTE-Advanced  
Nokia, Nokia Siemens Networks

Misc

R1-091679
Exploiting channel reciprocity in TDD with asymmetric interference
Mitsubishi Electric

R1-091680
Exploiting channel reciprocity in TDD/MIMO with asymmetric interference
Mitsubishi Electric

R1-091928
Opportunistic space time multiple access for LTE-Advanced 
Nortel

R1-091929
Support for Multi-user and Multi-site Higher-order MIMO in LTE-A
Nortel

