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1. Frequency non-selective CQI (PUCCH 1-0)
· Working assumptions from RAN4#51
· Alpha = 0.20
· Gamma = TBD

· BLER > TBD

· Further simulation results
	tdoc
	company
	spread
	tp-ratio
	bler

	R4-092373
	Ericsson (OP=0.1)
	
	1.16 - 1.50
	0.18 - 0.25

	R4-092291
	Huawei
	
	1.20 - 1.42
	0.13 - 0.16

	R4-092187
	LGE (low OP)
	0.27 - 0.33
	1.12 - 1.43
	

	R4-092244
	Samsung (low OP)
	0.30 - 0.38
	1.20 - 1.62
	0.20 - 0.27


· Considerations on the CQI bias

· Nokia-2157: “The system level performance can be affected by biased CQI values only when there is very low amount of data / packets and the bias is relatively high”.
· Ericsson-2372: “In order to avoid the above system impacts we propose to specify a not too relaxed throughput requirement and put a lower bound on the BLER operating point in the PUCCH 1-0 fading test to minimize the reporting errors of all UE(s).”
· Qualcomm-2475: “In order to attain adequate performance in the AWGN CQI test, a positive reporting bias (0.5 dB … 1 dB) has to be implemented compared to the zero bias (truncation) reporting case”
· Proposals concerning the test cases and minimum requirements
· LGE-2187: Needs more time to conclude on suitable throughput requirement
· Huawei-2291: Gamma=1.15
· Ericsson-2373: Gamma=1.1, alpha=0.25
· Qualcomm-2475: Gamma=-0.10 or alternatively different biases as proposed earlier
Discussion: It was pointed out by Qualcomm that, based on the results from various companies, selecting Gamma=1.1 would not be feasible when the AWGN requirement is accounted. Possible options would be to set throughput limit lower than one (e.g. 0.9) or alternatively consider adopting the offset approach proposed by Qualcomm. Ericsson felt that adopting a requirement of Gamma=1.1 would allow sufficient margin. There was a discussion related to the applicability of the assumptions and the validity of the assumed baseline. In respect of system level impact it was raised by Ericsson that there is non-negligible impact to the system performance with too excessive bias. Based on results obtained by Nokia the impact seems not to be that large, and that PS should be able to adapt. NTT DoCoMo pointed out that a consistent UE reporting would be important in case of the semi-persistent scheduling. There was some discussion on the difference in the used simulation assumptions, making the comparison challenging. As an outcome, there was no consensus on the requirement.

Way forward: Try to align the views related to the bias setting in offline discussions.
2. Frequency selective CQI (PUSCH 3-0 with even interference)

· Alignment results

	tdoc
	company
	spread
	tp-ratio
	bler

	R4-092374
	Ericsson (FDD)
	0.09 - 0.13
	1.45 - 1.75
	0.24 - 0.39

	R4-092292
	Huawei (low OP)
	0.10 - 0.13
	1.68 - 2.07
	0.02 - 0.11

	R4-092219
	NEC (low OP)
	0.17 - 0.27
	0.80 - 2.00
	0.22 - 0.65

	R4-092153
	Nokia
	0.09 - 0.18
	1.76 - 1.91
	0.18 - 0.26


· Proposals concerning the test cases and minimum requirements
· Ericsson-2374: Introduce BLER requirement, set sufficiently tight throughput requirement, maintain two test points
· Huawei-2292: Alpha=0.10, Beta=0.14, Gamma=1.6, BLER=0.14
· NEC-2219: Alpha=0.13, Beta=0.25/0.30 (9 dB/14 dB)
Discussion: It was pointed out by chairman that the unresolved issues related to the bias setting apply to this case as well. Hence there will be no progress until a conclusion on bias will be reached.
Way forward: Try to align views related to bias setting in offline discussions.
3. Frequency selective CQI (PUSCH 3-0 with uneven interference)

· Alignment results

	Test 1
	tdoc
	company
	spread
	tp-ratio
	bler

	
	R4-092375
	Ericsson (ave length = 6)
	0.17
	2.46
	0.37

	
	R4-092154
	Nokia (Ior = -92..-96 dBm)
	0.10 - 0.20
	3.44 - 3.59
	0.22 - 0.26

	
	R4-092472
	Qualcomm
	0.13
	3.62
	


	Test 2
	tdoc
	company
	spread
	tp-ratio
	bler

	
	R4-092375
	Ericsson (ave length = 6)
	
	2.88
	0.44

	
	R4-092154
	Nokia (Ior = -92..-96 dBm)
	0.16 - 0.26
	3.60 - 4.00
	0.19 - 0.23

	
	R4-092472
	Qualcomm
	0.12
	3.78
	


· Proposals concerning the test cases and minimum requirements
· Ericsson-2375: “The last sub-band of 2 RB is excluded from the test, but all 50 RB are included for the wideband CQI estimation”, “a sub-band differential CQI offset level of +2 shall be reported at least alpha % of the time but less than beta% for at least one of the sub-bands of full size at the channel edges”
· Nokia-2153: “modify the requirement in such manner that the short subband is unambiguously excluded from the set of the scheduled subbands”.
· Qualcomm-2472: Alpha=10%, Beta=15%, Gamma=2.5
· Qualcomm-2473: CR covering the introduction of this requirement
Discussion: Qualcomm agreed with having requirements only per subband. The exclusion of the short subband seemed feasible for all companies. Qualcomm was fine to have either 9 or 6 RBs wide pattern. Nokia felt that 9 RBs might be more receiver agnostic regarding future implementations. Ericsson had a preference for 6 RBs but needed some time to think about it. It was felt that there are not enough results to have the preliminary requirements agreed.
Way forward:  The requirements will be set per subband and the short subband will be excluded from the set of scheduled subbands. Try to reach agreement on the interference profile (6 or 9 RB) and update the test setup accordingly. More alignment results will be provided for the next meeting.
4. PMI reporting

· Working assumptions from RAN4#51

· Single-PMI: Gamma=1.1

· Multiple-PMI: Gamma=1.2

· Further simulation results
	Tdoc
	company
	single-PMI
	multiple-PMI

	R4-092130
	Alcatel-Lucent
	1.23
	1.40

	R4-092205
	CATT (TDD)
	1.34
	1.38

	R4-092376
	Ericsson (FDD)
	1.28
	1.48

	R4-092155
	Nokia
	1.29
	1.35

	R4-092474
	Qualcomm
	1.23
	

	R4-092245
	Samsung
	1.26
	1.42

	R4-092186
	LGE
	
	1.30


· Proposals for the test tolerance
· Nokia-2155: trnd = 60 % ( 10%
· CATT-2205: trnd = 60 % ( 11% (single PMI), trnd = 60 % ( 14% (multiple PMI)
Way forward: Square brackets will be removed from the tentative minimum requirements. A test tolerance of 10 % will be adopted as a working assumption.
5. RI reporting

· Proposals for the verification scheme
· Alcatel-Lucent-2124: 
· “use the proposal in [R4-091865, Ericsson] as a base to proceed for the RI test, and complete the work as soon as feasible”
· Qualcomm-2470/71:
· “Simulation results indicated that multiple SNR points are necessary for testing the low correlation channel”
· “It was also shown that a high correlation setup is desirable to rule out a poor UE implementation that picks RI solely based on channel SNR”
· Nokia-2156:
· “Of the schemes proposed for the rank indication testing, we see the approach proposed in ‎[ R4-091865, Ericsson] as the most feasible one”
· “this scheme could be further improved by an additional test, where the minimum requirement would be set on the ratio of the rank-2 throughput and the follow-rank throughput, and the antenna correlation would be set as ‘high’
· NEC-2220:
· “we proposed an alternative approach for the testing of rank reporting, based on a channel that changes between rank 1 and rank 2. The test requirements include both a distribution and throughput gain criterion.”
· Huawei-2288;
· “We propose to use low correlation propagation at the proper SNR as the test matrix model to make sure that the probability for the occurrence of one useful transmission layer or two layers is almost the same”
· Ericsson-2509:
· “we propose to use two test points: 1) for high SNR where there should be substantial performance gain using dual stream if the correlation is low, and rank adaptation should provide gains over single-stream transmission 2) the same receiver used for low SNR but with medium correlation for which there should be a slightly higher prevalence for rank one conditions more beneficial for single-stream transmission”

Discussion: Ericsson preferred the high correlation to be added as part of the requirement, also noting that the test should be receiver agnostic and having not too many SNR seeks. Qualcomm expressed their preference to have follow-PMI for rank-1. Ericsson did not see any problem in adopting the follow-PMI. Icera felt that the step 1 given in Ericsson proposal would not be needed. Qualcomm noted that they have a CR that other companies could take a look and provide comments. Ericsson asked views for the target release. Qualcomm did not have a strong opinion whether it would be release 8 or 9. NTT DoCoMo would prefer having the requirement as part of the release 8. Nokia noted that in general it is important to have good progress in all CSI areas so that we could conclude these hopefully as much as possible in the next meeting, allowing Rel-8 to be frozen on this area. Fujitsu wondered if there is any particular reason to restrict the applied precoder. Qualcomm commented that it has been mainly done to reduce complexity, however having no strong opinion on the aspect.
Way forward: Try to formulate the baseline for requirement in this meeting and provide simulation results for next meeting.
6. Simulations/studies for the RAN4#52

· Frequency non-selective CQI
· Conditional to the agreement on bias setting 
· Simulation setup

· According to 36.101 v.8.6.0

· Results to be provided

· Proposals for the Alpha, Gamma, and BLER including implementation margin. 
· Frequency selective CQI (even interference)
· Conditional to the agreement on bias setting 

· Simulation setup

· According to 36.101 v.8.6.0

· Reference channels according to R4-092222 (NEC)
· Results to be provided

· Proposals for the Alpha, Beta, Gamma, and BLER including implementation margin. 
· Frequency selective CQI (uneven interference)

· Simulation setup
· According to the agreed test configuration (check the latest version)
· Results to be provided
· Alignment results for the Alpha, Beta, Gamma, and BLER
· Ior = -92..-96 dBm with 0.25 dB step

· Most conservative CQI bias that would satisfy the AWGN requirement (i.e. zero bias according to terminology of R4-092475)
· Rank indication reporting

· Simulation setup
· According to the agreed test configuration (check the latest version)
· Results to be provided

· Alignment results for Test 1 and 2: Throughput ratio (Gamma 1 and 2) as a function of SNR (e.g. 0 – 16 dB) for low antenna correlation 
· Alignment results for Test 3: Throughput ratio (Gamma 1 and 2) at high SNR (e.g. around 16 dB) for high antenna correlation
