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6.3.5 UE Procedures for downlink shared channel

Remaining details on UE Procedures for CQI reporting and extension to MIMO feedback reporting.

Focus on: 
· CQI estimation methodology

· Definition of configured set of CQI reporting subbands
· Relation of CQI to PMI and Rank
R1-081234
Summary of email discussion on CQI reporting
Samsung
CQI estimation methodology
R1-081314
Interference measurement for CQI report
Motorola -> withdrawn
R1-081467
CQI estimation methodology
Nokia Siemens Networks, Nokia

R1-081539
UE Interference Measurement for CQI 
Ericsson
Identified approaches

· Approach A:

· Define the reference period for CQI (already done in 36.213)
· Approach B: 

· Specify reference periods for signal and interference estimation separately
· The reference period for the signal part in frequency domain: 
· given by the CQI reporting scheme.
· The reference period for the interference part in frequency domain to be defined. 
· The reference period doesn’t mandate a certain UE implementation for the interference measurement. 

· Continue discussion on the exact reference period. Following alternatives are identified. 

· Alt1: whole system bandwidth
· Alt2: set S

· Other alternatives are not yet precluded. 

Further discussion points about UE behaviour for CQI measurement:

· What should be captured in RAN1 specs?

· What should be captured in RAN4 specs?

Conclusion: 
· Continue discussion in RAN1

· Send an LS to RAN4 capturing the approaches A and B and further discussion points. (Panasonic, 1659)
Definition of Set S
R1-081202
Effect of set S on CQI reports
Panasonic

R1-081312
Set S for CQI feedback
Motorola

R1-081564
A Proposal for Set S
NEC Group
Conclusion:
continue offline discussion. Check the status on Friday. 
Relation of CQI to PMI and rank

R1-081203
RI reporting scheme on periodic wideband PUCCH
Panasonic

R1-081237
Relation of Rank report and  PUCCH CQI/PMI reports
Samsung

R1-081313
Timing relationship between RI, WB- and FS-CQI/PMI Reports on PUCCH
Motorola

R1-081315
Mapping of precoded WB CQI to non-precoded WB CQI
Motorola

R1-081390
Remaining Issue for Rank feedback configuration
Freescale Semiconductor

R1-081540
Rank Override Support for PMI Confirmation 
Ericsson
L1 parameters related to CQI reporting
R1-081245
Further clarification fot the periodic reporting on PUSCH
SHARP

R1-081624
R1-081382
Remaining Issues on CQI/PMI/RI Reporting
Texas Instruments
Conclusion:
continue offline discussion to provide a table e.g. as proposed in 1624. Check the status on Friday. 
Measurement gaps

R1-081496
Definition of measurement gaps in 36.213
Qualcomm Europe
Further refinement on MIMO

R1-081266
Further Consideration on 2Tx Open-loop SM
LG Electronics

=> LGE to prepare a CR for 36.213 to use precoder index 0 for 2 TX open loop MIMO operation in Tdoc 1657. 
R1-081541
On antenna selection and small delay CDD for LTE
Ericsson
Further refinement on CQI

R1-081267
CQI Table for 4x2 Open Loop MIMO
Infineon Technologies 
R1-081272
Edge treatment for frequency-selective CQI format on PUSCH
Marvell

R1-081273
Edge treatment for spatial differential CQI format on PUCCH
Marvell

R1-081383
CQI Reporting on PUSCH
Texas Instruments

R1-081468
Configuration of periodic CQI reporting on PUSCH
Nokia Siemens Networks, Nokia

R1-081500
Clarifications on UE selected CQI reports
Qualcomm Europe
=>  Agreed in principle. Wording to be revised. Prepare a CR for Friday in Tdoc 1658. 
R1-081538
Frequency-Selective CQI Reporting on PUCCH
Ericsson
Conclusion on reduction of CQI reporting options. 

· Remove periodic CQI report on PUSCH
· Note: objection from one company was noted but the decision was agreed. 

· Remove mode 2-1 and 3-2 for aperiodic CQI report on PUSCH

· Continue discussion in the next meeting for further reduction of the number of CQI reporting options. 

· Interested companies are encouraged to 

· provide their simulation assumptions in two weeks after R1#52bis meeting

· provide simulation results for comparison of different options. 

Detailed discussions are shown below. 

Candidates for removal
· Removal of aperiodic CQI report on PUSCH: not agreed
· Support: 

· Against: NSN, Nokia, Ericsson, TI, Huawei, Icera, LGE, Sharp, NEC, ALU, Nextwave,  
· Removal of periodic CQI report on PUSCH: agreed 
· Support: Motorola, TI, LGE, InterDigital (assuming the periodic PUCCH not removed), Samsung, Panasonic, NEC, NTT DoCoMo, NSN, Nokia, Ericsson
· Against: Sharp, Mitsubishi, Freescale, 
· Removal of periodic frequency-selective CQI report on PUCCH: not agreed
· Support: Ericsson, Sharp, LGE, NSN, Nokia, 
· Against: Qualcomm, Motorola, Freescale, Samsung, NTT DoCoMo, InterDigital, ALU, Panasonic, Icera, Marvel
Aperiodic CQI report on PUSCH
Table 7.2.1-1: CQI and PMI Feedback Types for PUSCH reporting Modes

	
	
	PMI Feedback Type

	
	
	No PMI
	Single PMI
	Multiple PMI

	PUSCH CQI                 Feedback Type
	
	
	
	

	
	Wideband
	
	
	Mode 1-2

	
	(wideband CQI)
	
	
	

	
	
	
	
	

	
	UE Selected
	Mode 2-0
	
	Mode 2-2

	
	(subband CQI)
	
	
	

	
	
	
	
	

	
	Higher Layer-configured
	Mode 3-0
	Mode 3-1
	

	
	(subband CQI)
	
	
	


For support of Node B with single TX antenna, Mode 2-0 and Mode 3-0 should be kept. 

· Removal of Mode 1-2:

· Support: Sharp
· Against: TI, LGE, Icera, Ericsson
· Removal of Mode 2-0: 

· Support: Samsung, Panasonic, InterDigital, Philips, Freescale, NTT DoCoMo, Sharp

· Against: NSN, Nokia, 

· Removal of Mode 2-1: agreed. 
· Support: Sharp, Freescale, InterDigital, LGE, Motorola, Huawei (6)
· Against: Ericsson, NSN, Nokia (3)
· Removal of Mode 2-2:

· Support: Sharp, NSN, Nokia, Ericsson
· Against: LGE, TI, Icera, InterDigital, ALU, Freescale, Nortel, Mitsubishi, Huawei
· Removal of Mode 3-0: 

· Support: 

· Against: 

· Removal of Mode 3-1: 
· Support: Sharp, InterDigital, Samsung, Philips, Freescale
· Against: Ericsson, NSN, Nokia, TI, 
· Removal of Mode 3-2: agreed
· Support: Motorola, Panasonic, Ericsson, NSN, Nokia, NTT DoCoMo, TI, LGE, Philips (9)
· Against: Icera, Freescale, Sharp, Samsung (4)
On PUCCH

Table 7.2.2-1: CQI and PMI Feedback Types for PUCCH reporting Modes

	
	
	PMI Feedback Type

	
	
	No PMI
	Single PMI

	PUCCH CQI                 Feedback Type
	
	
	

	
	Wideband
	Mode 1-0
	Mode 1-1

	
	(wideband CQI)
	
	

	
	
	
	

	
	UE Selected
	Mode 2-0
	Mode 2-1

	
	(subband CQI)
	
	


· Removal of Mode 1-0:

· Support:

· Against: everyone
· Removal of Mode 1-1:

· Support: 
· Against: everyone 
· Removal of Mode 2-0:

· Support: Sharp, Ericsson, NSN, Nokia, 
· Against: Motorola, Freescale, InterDigital, ALU, NTT DoCoMo, Qualcomm, Icera, Samsung
· Removal of Mode 2-1:

· Support: Sharp, Ericsson, NSN, Nokia
· Against: Motorola, Qualcomm, InterDigital, ALU, NTT DoCoMo, Panasonic, Marvel, Icera, Freescale, Samsung
Simulation assumptions for system simulation 

· Traffic model: full buffer or realistic traffic model? 

· Network load: light (e.g. with FTP traffic) or heavy (e.g. with web browsing)?

PMI

R1-081185
Performance of PMI Compression Schemes for E-UTRA: Results for Rank-1 Precoding
Icera Semiconductor

R1-081186
Performance of PMI Compression Schemes for E-UTRA: Results for Rank-2 Precoding
Icera Semiconductor

R1-081193
Differential PMI feedback
Nortel

R1-081235
SU-MIMO PMI feedback and Compression 
Samsung

R1-081554
PMI bit length for EUTRA TDD
Via Technology
CQI for MU-MIMO
R1-081236
CQI Reporting for MU-MIMO
Samsung

R1-081470
Channel Quality Indicator for LTE MU-MIMO
Nokia, Nokia Siemens Networks

R1-081511
CQI definition for MU-MIMO
Philips, NXP
MU-MIMO

R1-081408
Investigation on Throughput Performance of MU-MIMO in E-UTRA Downlink
NTT DoCoMo

R1-081469
Number of spatially multiplexed users for LTE DL MU-MIMO 
Nokia, Nokia Siemens Networks

R1-081471
Effect of Precoding Granularity on LTE Multiuser MIMO
Nokia, Nokia Siemens Networks

R1-081510
Codebook for MU-MIMO
Philips, NXP
R1-081386
Downlink Control Signaling for MU-MIMO
InterDigital
Misc

R1-081192
Further discussion on DL/UL signaling channel supporting rank adaptation for high mobility UE
Nortel

R1-081243
VoIP Capacity Improvement by CQI Optimization in PUCCH
SHARP

R1-081244
PMI Synchronization Issues
SHARP
R1-081495
Feedback needed in support of TDD precoding
Qualcomm Europe
