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6.4.5 UE Procedures for downlink shared channel

UE Procedures for CQI reporting and MIMO feedback reporting (CQI/PMI/Rank Reporting), UE Procedures related to TX diversity.
CQI generic structure

R1-074352
CQI format to facilitate eNode-B link adaptation
Nokia Siemens Networks, Nokia

R1-074424
Discussion on CQI Report Metric (SINR vs TBS) 
Panasonic

Conclusion:

· CQI index is defined in terms of TBS, MS (QPSK, 16QAM, 64QAM) per n PRBs

· Value of n is fixed and FFS. 
· Other parameters are FFS.

· A single CQI index corresponds to an index pointing to a value in the CQI table.

· How many CQI indices per m subframe(s) will be sent to the Node B is FFS. 

· What equivalent SINR step size is assumed in the CQI table? 

· Minimum step size =  1dB

· Other values for the step size FFS. 

· Number of entries in the CQI table for single TX antenna = 32

· Reporting can be periodic or aperiodic.

	
	Periodic
	Aperiodic

	Frequency non-selective
	PUCCH

PUSCH (only when scheduled)
	PUSCH

	Frequency selective
	PUCCH

PUSCH (only when scheduled)
	PUSCH


· Aperiodic reporting

· The Node B order for the aperiodic reporting is sent in downlink as part of the UL grant.
· Having maximum 1 bit indication is the working assumption. Having more than 1 bit is FFS. 
· Aperiodic report per one Node B order is sent using PUSCH. 
· The aperidic CQI report is treated as the separate L1 signaling. 
· Not preclude the possibility of repeating over FFS (0, 1, 2,…) subframes for coverage improvement. 
· Aperiodic report size and message format can be flexible in terms of size and contents but format needs to be configured by the eNB and reported to UE (e.g. via RRC).

· In case both periodic and aperiodic reporting would occur in the same subframe, only the aperiodic report is transmitted in that subframe.
· Minimum reporting periodicity for CQI and PMI is 1 subframe. 
R1-074381
Aperiodic CQI reporting
Ericsson

R1-074453
Proposed way forward for CQI reporting
Nokia Siemens Networks, CATT, Ericsson, Huawei, Nokia

R1-074353
CQI Trigger Mechanism
Nokia Siemens Networks, Nokia

R1-074047
Way Forward for CQI Reporting
Motorola
CQI – 1TX

R1-073931
Enhanced CQI Feedback with Reduced Overhead for E-UTRA
Icera Semiconductor
Proposal: Reporting the information on the slope of adjacent sub-bands
R1-073933
Selection of CQI reporting scheme
Mitsubishi Electric
Proposal: bit-map reporting with certain threshold value for small number of UEs, best-M otherwise. PUCCH assumed in the evaluation. 
R1-073945
Adaptive Best-M Based Scheme for CQI Reporting in the LTE UL
SHARP
Proposal: adaptation of M in the best-M method
R1-073946
Proposal for the expression of sub band position for Best-M based CQI reporting
SHARP

R1-074090
Uplink CQI report format
Samsung
Proposal: single CQI report for PUCCH and multiple CQI reports for PUSCH within one subframe. Unequal quantization of delta CQI
R1-074153
CQI Feedback Reduction Scheme for E-UTRA
Texas Instruments
Proposal: set-based selected sub-band compression
R1-074232
Performances of CQI feedback schemes on PUSCH 
Huawei
Proposal: best-M average is suggested. (M = 5 for 10MHz BW) Best-M average provides slightly better performance than the best-M threshold. 
R1-074234
Optimal bitmap compression for CQI feedback
Huawei

R1-074261
Incremental CQI Feedback Scheme and Simulation Results 
Alcatel-Lucent
Proposal: incremental feedback
R1-074262
Application of the Incremental CQI Feedback Scheme
Alcatel-Lucent

R1-074351
On CQI measurements and compression for eNode-B RRM support
Nokia Siemens Networks, Nokia

R1-074389
Performance Evaluation of  E-UTRA CQI Schemes with Restricted Reporting Periods
InterDigital Communications LLC
Proposal: Haar transform-based compression performed on distributed (similar to best-M) subbands or full band 
R1-074415
Selected sub-band CQI reporting
Panasonic
Proposal: contiguous-region based reporting (average CQI around the best subband is reported)
R1-074425
CQI transmission methods for large reports on PUCCH
Panasonic

R1-074430
Baseline CQI format
Qualcomm Europe
Conclusion:
· Subband is a set of contiguous k PRBs

· k can be configured by the Node B
R1-074490
CQI compression - starting point
CQI AH session chair
R1-074496
Refined proposal on CQI compression
Nokia Siemens Networks, Nokia, Huawei, Texas Instruments, Ericsson, Samsung, Nortel, Qualcomm, NEC, Philips, NTT DoCoMo
also supported by CATT and ZTE
Conclusions for single codeword transmission
· The eNB should have the possibility to semi-statically restrict the set of subbands a UE should use in CQI reporting.

Conclusion for CQI signalling using PUSCH 

(The feedback of second codeword CQIs, PMIs on PUSCH and rank feedback is FFS.)
· A UE is configured by the eNB to feed back CQI on PUSCH using one of the following types. 

· Wideband feedback

· One wideband CQI value is reported.

· Node B-configured subbands feedback 

· One CQI for each subband in the set of subbands semi-statically configured by the Node B (see above bullet point) is reported. 
· Additionally, one wideband CQI value may be reported.

· A differential compression method (with TBD bits (including fractional number of bits) per subband) is used and may comprise e.g. 
· Differential with respect to some reference value, e.g. wideband CQI.

· Differential with respect to neighbouring subbands
· <= TBD PRBs should be used to carry Node B-configured subbands feedback
· UE-selected subbands feedback

· The UE selects the M best subbands within the subbands configured by the Node B and reports the positions of these M subbands using e.g. a compressed label or bitmap.

· If a compressed label scheme is adopted, the parameter M is configured by the eNodeB/network. The possible values for M are FFS.

· One CQI value is reported assuming transmission only over the M selected subbands. 

· Additionally, one wideband CQI value is reported. 

· The best-M CQI value is reported differentially relative to the wideband CQI. The details are FFS. 
CQI – SU-MIMO
R1-073928
Details on CQI format 
Qualcomm Europe

R1-073936
Evaluation of Delta CQI Scheme
Alcatel-Lucent

R1-073947
Consideration of CQI, PMI, and rank report feedback interval
SHARP

R1-073948
"Transmission mechanism for CQI reporting 

"
SHARP

R1-073949
"Proposal for CQI feedback reconfiguration

"
SHARP

R1-073971
Discussion on Rank Adaptation Based on Shadowing for High Speed UEs
Nortel

R1-073978
MIMO feedback channel design (PMI, CQI and rank)
Nortel

R1-074043
CQI Feedback Schemes for E-UTRA
Motorola

R1-074044
Performance of CQI Feedback Schemes
Motorola

R1-074045
Joint feedback for E-UTRA downlink precoding and CQI
Motorola

R1-074087
SU-MIMO PMI feedback and Compression 
Samsung

R1-074089
Performance of single CQI feedback for 2CW SU-MIMO
Samsung

R1-074149
Design Aspects of UE Feedback 
Texas Instruments

R1-074150
Rank and PMI Feedback Rate – Analysis
Texas Instruments

R1-074151
CQI/PMI Feedback Rate – System Simulation
Texas Instruments

R1-074152
Rank Feedback Rate – System Simulation
Texas Instruments

R1-074159
CQI, PMI and rank reporting issues for EUTRA
NEC Group

R1-074213
Spatial Delta CQI in SU-MIMO
LG Electronics

R1-074215
Investigation on tradeoff between PMI overhead and performance 
LG Electronics

R1-074233
CQI and PMI resource management
Huawei

R1-074356
CQI and MIMO feedback for LTE
Nokia Siemens Networks, Nokia

R1-074390
Binary Differential Feedback Using Existing Codebooks for E-UTRA
InterDigital Communications LLC

R1-074391
E-UTRA PUCCH: ACK/NACK, CQI, PMI, and RI Issues
InterDigital Communications LLC

R1-074395
Rank reporting for DL LTE MIMO
Freescale Semiconductor

R1-074426
Rank feedback in downlink MIMO
Panasonic
CQI – MU-MIMO

R1-074088
CQI Reporting for MU-MIMO
Samsung

R1-074255
CQI definition for MU-MIMO
Philips

R1-074354
Channel Quality Indicator for LTE MU-MIMO
Nokia, Nokia Siemens Networks
MU-MIMO details
R1-074254
Codebook for MU-MIMO
Philips

R1-074355
Effect of Precoding Granularity on LTE Multiuser MIMO
Nokia, Nokia Siemens Networks

R1-074427
Control signalling aspects of MU-MIMO
Panasonic
MIMO enhancements
R1-073970
Discussion on the  Improvement of the Blind Detection of the antenna configuration
Nortel

R1-073972
Further discussion on rank adaptation for high speed UE
Nortel

R1-073973
System level simulation of adaptive MIMO for high speed UE
Nortel

R1-073974
Performance evaluation of CL MIMO performance under different UE speed
Nortel

R1-073975
Evaluation of Spatial Multiplexing for MBSFN including Line of Sight Considerations
Nortel

R1-073976
Update on HARQ performance enhancement
Nortel

R1-073977
Rank-1 and Rank-2 Transmission for High Mobility UE
Nortel

R1-074046
MU-MIMO for E-UTRA
Motorola

R1-074216
Consideration on Open-loop SM Transmission Mode 
LG Electronics

R1-074382
Extending Codeword to layer mapping for efficient support of retransmissions
Ericsson
Misc

R1-074214
Separation of CQI report into indexes and values over PUSCH and PUCCH
LG Electronics

R1-074297
Necessity of Time Diversity for D-BCH
NTT DoCoMo

R1-074363
Inconsistence of signalling overhead and resource indication value function
ZTE

R1-074436
Down Link Rank Adaptation with 4 Tx antennas for Open Loop MIMO at High Doppler
LSI Corporation
