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12.4   UL MIMO extension up to 4x4
Generic overview

R1-090217
Uplink MIMO Transmission for LTE-advanced
LG Electronics

R1-090264
Views on uplink multi-antenna scheme in LTE-A
Panasonic

R1-090269
Uplink SU-MIMO Design Options for LTE Advanced
Motorola

R1-090316
UL MIMO Transmission Schemes in LTE-Advanced
NTT DOCOMO

R1-090326
Multi-Antenna Uplink Transmission for LTE-A
Motorola
Discussions:

SU-MIMO

· Precoding used?
· If Yes, precoding to be used is decided by Node B?

· Impact on PAPR/CM? (How important is it?)

TxD

· Design principle

· Preserving SC-FDMA property preferred. How strictly should the property be kept?

· May have different TxD schemes for PUSCH and PUCCH?

MU-MIMO

· Multi-layers per UE in MU-MIMO operation need to be taken into account?

MIMO
R1-090057
Joint SM with TAS for LTE-A uplink
Alcatel Shanghai Bell, Alcatel-Lucent

R1-090102
Discussions on UL SU-MIMO for LTE-Advanced
Samsung

R1-090239
UL Single User MIMO Schemes in LTE-Advanced
Nokia Siemens Networks, Nokia

R1-090271
Uplink SU MIMO with simple layer interleaving
ETRI

R1-090287
Further Analysis on Uplink SU-MIMO for E-UTRA 
Texas Instruments

R1-090327
UL-MIMO with Antenna Gain Imbalance
Motorola

R1-090377
Uplink SU-MIMO in LTE-A
Ericsson
Non-codebook based precoding

R1-090189
UL SU-MIMO Antenna Calibration at UE
CATT, RITT

R1-090194
Uplink Non-codebook-based Precoding
CATT
Tx diversity
R1-090058
STBC-II Scheme with Non-Paired Symbols for LTE-Advanced Uplink Transmit Diversity 
Alcatel Shanghai Bell, Alcatel-Lucent

R1-090059
UL Multiple Access for Transmit Diversity with 4-Tx Antennas
Alcatel Shanghai Bell, Alcatel-Lucent

R1-090101
Discussions on UL  2Tx Transmit Diversity Schemes in LTE-A
Samsung

R1-090131
Performances of transmit diversity for PUSCH
Huawei

R1-090135
Evaluation of transmit diversity for PUCCH in LTE-A
Nortel

R1-090136
Discussion on Transmit diversity for PUSCH in LTE-A
Nortel

R1-090216
PUCCH TxD Schemes for LTE-A
LG Electronics

R1-090391
Comparison of uplink transmit diversity schemes for LTE-Advanced
Mitsubishi Electric
Reference signal
R1-090100
SRS Transmission Issues for LTE-A
Samsung

R1-090263
Considerations on the uplink RS for LTE-A
Panasonic
R1-090364
Flexible Data and Reference Multiplexing for LTE-Advanced Uplink
Qualcomm Europe

12.5  DL MIMO extension up to 8x8
DL RS

R1-090023
Backward compatible design of downlink reference signals in LTE-Advanced
SHARP

R1-090085
DL RS design for higher order MIMO
ZTE

R1-090103
Discussions on DL RS Design for Higher Order MIMO
Samsung

R1-090146
Discussion on RS designs for high-order MIMO in LTE-A
Nortel

R1-090185
Dual ports DRS design for BF
CATT

R1-090190
RS design for DL higher order MIMO in LTE-A
CATT

R1-090218
Downlink Reference Signal for Higher Order MIMO
LG Electronics

R1-090272
CDM-based CRS structure for 8 transmit antennas
ETRI

R1-090288
Common Reference Signals for 8 Transmit Antenna
Texas Instruments

R1-090317
Support of DL Higher-Order MIMO Transmission in LTE-Advanced
NTT DOCOMO
Generic overview
R1-090137
Approaches to optimize DL CL-MIMO for nomadic UE
Nortel

R1-090144
Design aspects of high-order MIMO for LTE
Nortel

R1-090219
Issues on Higher Order MIMO
LG Electronics

R1-090240
Considerations on DL MIMO for LTE-Advanced
Nokia, Nokia Siemens Networks,

R1-090289
Supporting 8Tx Downlink SU-MIMO for Advanced E-UTRA 
Texas Instruments

R1-090365
Aspects to consider for DL transmission schemes of LTE-A
Qualcomm Europe
R1-090511
R1-090389
Number of codewords for 8x8 SU-MIMO in LTE-A DL
Marvell
Discussions:

· Extension of SU-MIMO to 8x8 configuration
· Max number of codewords: keep 2 or >2 

· Codeword to layer mapping: ?

· Closed loop: 

· To be supported?:Yes
· Precoding: 
· For transmission: Codebook-based? Or non-codebook-based?
· For UE feedback: PMI feedback necessary? 
· Need to consider dual-polarized antenna array?

· Need to consider correlated channel?

· Size of the codebook?

· Same or different size for different rank values? 

· Open loop without PMI feedback
· To be supported?: yes vs no 
· Common understanding on mobility requirement is required. 
· Can it be a tool to reduce feedback overhead? 

· Definition of open loop may need to be refined.

· TXD support

· Number of antenna ports used for TXD

· RS overhead?
· Power utilization?
· Support of legacy UEs in control region?
· Possibility of using 8 antenna TXD in PDSCH region?
· Combination of spatial multiplexing and TXD? 

· …
· MU-MIMO
· Further improvement necessary? 
· indication of interfering PMIs? If so, how many interferers need to be indicated? 
· increased granularity of tx power level indication?
· >1 streams for a scheduled UE?
· Totally different design than Rel-8 MU-MIMO? 

· Improved UE feedback? 

· Etc
· UE feedback design (CQI, PMI etc) may need to take into account both SU- and MU-MIMO?

· Extension of dedicated beamforming to multi-layers

Codebook

R1-090086
Adaptive codebook design for MIMO configuration in LTE-A
ZTE

R1-090105
Codebook based Precoding for 8 Tx Transmission in LTE-A
Samsung

R1-090138
Differential codebook feedback scheme for LTE-A
Nortel

R1-090388
Precoding options for 8Tx antennas in LTE-A DL
Marvell

Tx diversity

R1-090104
Discussions on 8-Tx Diversity Schemes in LTE-A Downlink
Samsung

R1-090220
Performance Evaluation of 8Tx TxD in LTE-advanced
LG Electronics
MU-MIMO

R1-090048
DL MIMO extension for LTE-A: multi-user aspects
Philips

R1-090132
Downlink MU-MIMO in LTE Advanced
Huawei

R1-090145
Higher order MIMO performance evaluations for LTE-advanced
Nortel

R1-090328
Some Results on DL-MIMO Enhancements for LTE-A 
Motorola
Beamforming
R1-090133
Beamforming enhancement in LTE-Advanced
Huawei, CMCC, CATT

R1-090186
Further Discussion for Enhanced Beamforming Technique
CATT, Potevio
UL feedback

R1-090029
Interference-Aware Channel Sounding for FDD MIMO LTE-A 
Mitsubishi Electric

R1-090041
Exploiting channel reciprocity in TDD with asymmetric interference
Mitsubishi Electric

R1-090042
Exploiting channel reciprocity in TDD/MIMO with asymmetric interference
Mitsubishi Electric

R1-090043
Discussion on antenna calibration in TDD
Mitsubishi Electric

R1-090394
CQI and CSI Feedback Compression
Alcatel-Lucent
LTE-A MBMS

R1-090060
Discussion on LTE-A eMBMS
Alcatel Shanghai Bell, Alcatel-Lucent

R1-090062
Open-loop Spatial Multiplexing with linear pre-coding decorrelation for LTE-A eMBMS
Alcatel Shanghai Bell, Alcatel-Lucent

R1-090063
Optional retransmission schemes for LTE-A eMBMS
Alcatel Shanghai Bell, Alcatel-Lucent

R1-090064
MIMO E-MBMS with Maximum Selection for the Worst UE
Alcatel Shanghai Bell, Alcatel-Lucent

R1-090106
Superposition of Unicast and Broadcast
Samsung
Others

R1-090049
DL MIMO extension for LTE-A: interference management aspects
Philips

R1-090384
An Efficient Hierarchical Modulation based DL Data Transmission for LTE-Advanced
Fujitsu

R1-090385
Grouped and Encoded Packet based HARQ for LTE-Advanced
Fujitsu
R1-090061
Applications of network coding in LTE-A
Alcatel Shanghai Bell, Alcatel-Lucent
