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1. CSI requirements
1.1 Selection of the bias scheme
	R4-094609
	Discussion
	Further evaluation on CQI Bias
	Huawei

	R4-094339
	Discussion
	Consideration on CQI reporting bias
	Samsung

	R4-094522
	Discussion
	Resolving the CQI issue: allowed bias and choice of test method
	Ericsson, ST-Ericsson

	R4-094733
	Discussion
	Simulation results and evaluation of offset bias settings for PUCCH 1-0 frequency non-selective test case
	NEC

	R4-094414
	Discussion
	Evaluation of the CQI bias options
	Nokia

	R4-094523
	CR
	CSI reporting: test configuration for CQI fading requirements
	Ericsson, ST-Ericsson

	R4-094524
	CR
	CSI reporting: test configuration for CQI fading requirements
	Ericsson, ST-Ericsson


Candidate schemes
1. The AWGN bias requirement is modified in such manner that when median CQI – 1 is reported more frequently than median CQI + 1, BLER is tested under the transport block size corresponding to CQI and CQI median + 2, instead of CQI median + 1 and CQI median – 1 (see R4-093969).
2. An additional test point is introduced to allow verification at a slightly different SNR level should the first test point be at an unfortunate input SNR. A BLER requirement is specified for the PUSCH 3-0 test with flat interference, but removed for the corresponding frequency-selective case (see R4-094523).
3. CQI offsets of {-1, 0} are introduced in the TBS selection algorithm (see R4-093711).
Discussion: Proposal #2 with 1.0 dB offset was seen a feasible compromise for all companies. Qualcomm requested to include the actual numbers in square brackets in order to verify the implementation margins. 
Agreed way forward: It was agreed to adopt proposal #2 in the specification leaving the minimum requirements within square brackets. 
1.2 Requirements for the frequency non-selective CQI
	R4-094525
	Discussion
	Simulation results for CSI requirements
	Ericsson, ST-Ericsson

	R4-094733
	Discussion
	Simulation results and evaluation of offset bias settings for PUCCH 1-0 frequency non-selective test case
	NEC

	R4-094752
	Discussion
	Simulation results for wideband CQI reporting 
	Fujitsu


Cumulative simulation results from earlier meetings are summarized below. A zero biasing and no additional offsets (neither in SNR nor CQI domain) are assumed in all results except for the cases marked with (*).
	Company
	Meeting
	Contribution
	min(()
	min(()
	min(BLER)

	Alcatel-Lucent
	RAN4#52
	R4-092955
	0.24
	1.19
	0.10

	CATT
	RAN4#52
	R4-092841
	0.27
	1.18
	0.15

	Ericsson
	RAN4#52
	R4-092981
	-
	1.15
	0.18

	Fujitsu
	RAN4#53
	R4-094752
	0.30
	1.11
	0.18

	Huawei
	RAN4#52
	R4-092803
	0.30
	1.20
	0.13

	LGE
	RAN4#51bis
	R4-092187
	0.27
	1.20
	0.20

	NEC (*)
	RAN4#53
	R4-094733
	0.33
	1.04
	0.19

	Nokia
	RAN4#51
	R4-091777
	0.32
	1.12
	0.27

	Qualcomm
	RAN4#51
	R4-091891
	0.24
	1.00
	-

	Samsung
	RAN4#52
	R4-093425
	0.30
	1.09
	0.23


Proposals for the requirement setting

· Alpha: 0.20 tentatively agreed

· Gamma: 1.05 (Huawei, Samsung, NEC, LGE), 1.05-1.10 (Ericsson), 1.10 (Nokia)
· BLER: 0.02 (Huawei, Samsung, NEC, LGE), 0.02-0.05 (Ericsson, Nokia)
Discussion: Setting Gamma = 1.05 and BLER = 0.02 (in square brackets) was seen acceptable for all companies.
Agreed way forward: The specification will be updated as Gamma = [1.05] and BLER = [0.02]. Companies are invited to evaluate these until next RAN4 meeting,
1.3 Requirements for the frequency selective CQI (even interference)

	R4-094525
	Discussion
	Simulation results for CSI requirements
	Ericsson, ST-Ericsson

	R4-094734
	Discussion
	Simulation results and evaluation of offset bias settings for frequency selective fading (even interference) test case
	NEC

	R4-094753
	Discussion
	Simulation results for frequency-selective  CQI reporting
	Fujitsu


Cumulative simulation results from earlier meetings are summarized below. A zero biasing and no additional offsets (neither in SNR nor CQI domain) are assumed in all cases except for the cases marked with (*). 
	Company
	Meeting
	Contribution
	min(()
	Max(()
	min(()
	min(BLER)

	Alcatel-Lucent
	RAN4#52
	R4-092956
	0.09
	0.14
	1.42
	0.21

	CATT
	RAN4#52
	R4-093228
	0.16
	0.24
	1.70
	0.17

	Ericsson
	RAN4#52
	R4-092982
	0.06
	0.14
	1.45
	0.24

	Fujitsu
	RAN4#53
	R4-094753
	0.14
	0.27
	1.46
	0.25

	Huawei
	RAN4#52
	R4-092804
	0.10
	0.14
	1.50
	0.10

	LGE
	RAN4#52
	R4-092754
	0.17
	0.23
	1.22
	0.31

	NEC (*)
	RAN4#53
	R4-094734
	0.10
	0.48
	1.07
	0.22

	Nokia
	RAN4#51bis
	R4-092153
	0.09
	0.18
	1.70
	0.18

	Samsung
	RAN4#52
	R4-092881
	0.18
	0.27
	1.65
	0.14


Agreed way forward: In order to finalize this requirement in the January/February RAN4 meeting, companies are invited to provide 
· alignment results assuming the agreed bias method (scheme #2) with zero bias offset

· proposals for the Alpha, Beta, Gamma, and BLER setting including implementation margins
1.4 Requirements for the frequency selective CQI (uneven interference)

	R4-094229
	Discussion
	Simulation results for Frequency Selective CQI (PUSCH 3-0 with Uneven Interference)
	Alcatel-Lucent

	R4-094525
	Discussion
	Simulation results for CSI requirements
	Ericsson, ST-Ericsson

	R4-094735
	Discussion
	Simulation results for frequency selective fading (uneven interference) test case with and without SNR offset bias
	NEC


Cumulative simulation results from earlier meetings are summarized below. The numbers are given for Ior = -94 dB in the format of Test1/Test2. Zero bias is assumed in all cases except for the results marked with (*).
	Company
	Meeting
	Contribution
	P(offset=2) 
	Tput gain
	BLER

	Alcatel-Lucent
	RAN4#53
	R4-094229
	0.12 / 0.09
	2.76 / 2.85
	0.29 / 0.31

	Ericsson
	RAN4#53
	R4-094525 
	0.96 / 0.90
	3.14 / 2.95
	0.27 / 0.30

	Huawei
	RAN4#52bis
	R4-093584
	0.88 / 0.88
	2.80 / 2.70
	-

	LGE
	RAN4#52bis
	R4-093854
	0.77 / 0.75
	2.51 / 2.51
	-

	NEC (*)
	RAN4#53
	R4-094735
	0.98 / 0.87
	2.20 / 2.50
	0.35 / 0.39

	Nokia
	RAN4#52
	R4-093182 
	0.74 / 0.79
	3.50 / 3.30
	0.31 / 0.36

	Samsung
	RAN4#52bis
	R4-093680
	0.83 / 0.83
	3.16 / 3.17
	0.45 / 0.45


Agreed way forward: In order to finalize this requirement in the January/February RAN4 meeting, companies are invited to provide 
· alignment results assuming the agreed bias method (scheme #2) with zero bias offset

· proposals for the Alpha, Beta, Gamma, and BLER setting including implementation margins
1.5 Requirements for the rank indication reporting
	R4-094610
	Discussion
	RI performance requirements for FDD and TDD
	Huawei

	R4-094340
	Discussion
	Performance results on RI reporting
	Samsung

	R4-094525
	Discussion
	Simulation results for CSI requirements
	Ericsson, ST-Ericsson

	R4-094415
	Discussion
	Simulation results for the RI verification
	Nokia

	R4-094754
	Discussion
	Simulation results for RI reporting
	Fujitsu

	R4-094736
	Discussion
	Simulation results for RI reporting
	NEC


Cumulative simulation results from earlier meetings are summarized below. The simulation assumptions are according to the setup agreed in 36.101 v.8.7.0 i.e. assuming 4 HARQ transmissions, FDD, and slightly modified test points (0 dB and 20 dB).
	Company
	Meeting
	Contribution
	(2 (test 1)
	(1 (test 2)
	(2 (test 3)

	Ericsson
	RAN4#53
	R4-094525
	1.28
	1.39
	1.80

	Fujitsu
	RAN4#53
	R4-094754
	1.16
	1.12
	1.51

	Huawei
	RAN4#53
	R4-094610
	1.09
	1.30
	1.26

	NEC
	RAN4#53
	R4-094736
	1.08
	1.31
	1.23

	Nokia
	RAN4#53
	R4-094415
	1.07
	1.23
	1.29

	NTT DOCOMO
	RAN4#53
	R4-094630
	1.20
	1.26
	1.32

	Samsung
	RAN4#53
	R4-094340
	1.31
	1.14
	1.49

	Qualcomm
	RAN4#52
	R4-093123
	1.20
	1.40
	1.20

	LGE
	RAN4#52bis
	R4-094042
	1.18
	1.36
	1.23


Proposals for the requirement setting

· Test-1: 1.0 (Nokia), 1.03 (NEC), 1.1 (LGE), 1.2 (Samsung)
· Test-2: 1.0 (Samsung), 1.1 (Nokia), 1.2 (NEC, LGE)
· Test-3: 1.2 (Nokia, NEC, LGE), 1.3 (Samsung)
Discussion: There was some discussion about the feasibility of setting Gamma=1 for Test-1. Nokia commented that the outcome of the Test-1 is subject to the assumed baseline receiver and the test should not penalize a good rank-2 performance. NEC suggested carrying out the Test-1 at lower SNR in order to see more gain from the rank-2 transmission. Nokia asked whether lower test point would ensure receiver agnostic test. There was also some discussion about setting Gamma=1 for Test-2. In general it was felt that a non-unit requirement should be adopted. Fujitsu asked whether companies had considered implementation margins in their simulations. 
Agreed way forward: The following minimum requirements were agreed as a working assumption (to be contained only in the meeting minutes): Test-1 = [1.00], Test-2 = [1.05], Test-3 = [1.20]. Companies are invited to check the feasibility of these values for the January/February RAN4 meeting in order to finalize the requirement.
1.6 TDD requirements for the CSI scenarios

· FDD has been mostly assumed in the CSI simulations

· TDD performance has been considered only in a few contributions

· Can we directly adopt the FDD requirements to TDD?

Agreed way forward: Companies shall verify for the January/February RAN4 meeting  how to incorporate the TDD requirements. 
2. Demodulation requirements (Rel-9)

2.1 Rel-9 test coverage for the UE demodulation performance

	R4-094528
	Discussion
	Rel-9 test coverage for UE demodulation performance
	Ericsson, ST-Ericsson

	R4-094737
	Discussion
	Alignment results for Rel-9 new demodulation test cases
	NEC


Transmit diversity
· 1a) Ericsson: for Test 2: use QPSK 1/3 and ETU70 channel
· 1b) NEC: Replace Test 7.3 with “10MHz 16QAM ½, EVA70, 4x2 low, 70%”

Dual-layer closed-loop SM, 2TX 
· 2a) Ericsson: remove Test 1
· 2b) NEC: replace existing test 5.1 with “10MHz 64QAM ¾, EPA5, 2x2 low, 70%”

Dual-layer closed-loop SM, 4TX
· 3a) Ericsson: for Test 2: change to medium correlation
· 3b) NEC: replace existing test 5.3 with “10MHz 64QAM ¾, EPA5, 4x2 low, 70%”

PDCCH/PCFICH
· 4a) Ericsson: remove the proposed test 8.4
· 4b) NEC: replace 8.2 with “10MHz, 4CCE, EVA70, 2x2 low, 1% error rate”

PHICH
· 5a) Ericsson: remove the proposed test 9.5
· 5b) NEC: replace 9.2 with “10MHz, EVA70, 2x2 low, 0.1% error rate”

Discussion: There was some discussion about the importance of setting requirements for the 1.4 MHz channel bandwidth. Some companies felt that 1.4 MHz might be a valid corner case, but then again it was felt that it could be possibly removed if it would be ok for operators. It was pointed out by NTT DoCoMo that 1.4 MHz could be relevant from the LTE-A point of view. Ericsson highlighted that there would be 6 months to conclude this requirement so not everything needs to be concluded in this meeting.
Agreed way forward: The following agreements were reached regarding the proposed schemes:
· Transmit diversity: adopt proposal 1a)
· Dual-layer closed-loop SM, 2TX: FFS
· Dual-layer closed-loop SM, 4TX: adopt proposal 3b assuming medium correlation

· PDCCH/PCFICH: FFS

· PHICH: FFS
2.2 Requirements for the low UE categories

	R4-094521
	Discussion
	Demodulation performance for Cat 1
	Ericsson, ST-Ericsson

	R4-094607
	Discussion
	Simulation results for the low UE categories test cases
	Huawei

	R4-094619
	Information
	Performance tests for low UE categories
	LG Electronics

	R4-094416
	Discussion
	Simulation results for the low UE categories
	Nokia

	R4-094868
	CR
	Performance tests for low UE categories
	Rohde&Schwarz, NTT DOCOMO

	R4-094869
	CR
	Performance tests for low UE categories
	Rohde&Schwarz, NTT DOCOMO


Simulation results

Both alignment and impairment results are summarized in “summary_of_lte_ue_demodulation_results_vx.xls”.
Considerations on the TDD requirements

	R4-094292
	Discussion
	TDD performance tests analysis for low UE categories
	CATT


Discussion: It was discussed whether these requirements should be included in Release-8 or not. NTT DoCoMo expressed their preference for Rel-8 inclusion. It was pointed out that there were results from quite a small number of companies, with large spread in some scenarios, hence making it relatively difficult to conclude this requirement in the present meeting. It was also clarified that the existing requirements were meant to be applied for the tests 6-8. 

There was also some preference to conclude the TDD requirements in the January/February RAN4 meeting.

Agreed way forward: Both FDD and TDD requirements were agreed to be finalized in the January/February RAN4 meetings.  More companies were encouraged to participate on the simulation campaign.
2.3 Requirements for the Band 13 and peak throughput support
	R4-094620
	Information
	Simulation results for Rel-9 demodulation performance
	LG Electronics

	R4-094417
	Discussion
	Simulation results for the BC-13 and maximum throughput
	Nokia

	R4-094774
	Discussion
	Simulation results for Rel-9 UE demodulation requirement
	Huawei

	R4-094737
	Discussion
	Alignment results for Rel-9 new demodulation test cases
	NEC

	R4-094528
	Discussion
	Rel-9 test coverage for UE demodulation performance
	Ericsson, ST-Ericsson

	R4-094448
	CR
	CR 10MHz demod
	Qualcomm Europe


Simulation results

Both alignment and impairment results are summarized in “summary_of_lte_ue_demodulation_results_vx.xls”.
Discussion: It was felt that some more discussion is needed to conclude the framework for these requirements (see also section 2.1). Nokia commented that the test point for the 2x2 MCW scenario is rather high (23 dB + extra margin) and its feasibility might need some further consideration. Qualcomm wondered whether the EVM needs to be included in these test cases or not.
Agreed way forward: It was agreed to continue discussions on the email reflector, trying to finalize the framework and to provide alignment/impairment results for the RAN4#54 meeting.
2.4 Requirements for dual-layer beamforming

	R4-094311
	Discussion
	Further considerations on Dual-layer BF performance requirements
	CATT

	R4-094684
	Discussion
	Further considerations on DL-BF demodulation requirements
	CMCC


Discussion: As the main convener of the DLBF discussions (CMCC) was not present in the Ad-Hoc, it was decided to continue discussions offline and via reflector. Ericsson commented that there are 6 months to finalize this requirement and hence no simulations would be needed for the January Ad-Hoc.
Agreed way forward: CMCC will arrange further offline discussions.
3. Outgoing LSs
3.1 Reply LS on requirements for sustained data rates

	R4-094365
	LS in
	LS on LTE DL Sustained Data Rate Test for Release 9 (R2-096273 Source: TSG RAN WG2, To: TSG RAN WG5,TSG RAN WG4, Cc: )
	TSG RAN WG2

	R4-094727
	LS in
	Response LS on LTE DL Sustained Data Rate Test for Release 9 (R5-096644 Source: TSG RAN WG5, To: TSG RAN WG2,TSG RAN WG4, Cc: )
	TSG RAN WG5

	R4-094786
	Approval
	DL Sustained Data Rate Test
	Qualcomm Europe

	R4-094449
	Approval
	Draft LS Response to RAN5 on LTE DL sustained data rate test
	Qualcomm Europe


Discussion: The impact of the signal flatness on proposed requirements was discussed. Qualcomm commented that the noise flatness does not need to be accounted as no noise is present, but signal flatness might need some consideration. They foresee that the EVM might need to be limited at 4-5%, but ultimately this is up to RAN5.

Ericsson did not see a proper reason for including a test like this, as it would not add anything new with respect to the existing demodulation test cases. NTT DoCoMo commented that it would be not a duty of RAN4 to decide whether the test is needed or not, as RAN2 is the expert on higher layer aspects. Ericsson maintained their view that RAN4 should be allowed to state whether the test is feasible or not, pointing out that ultimately this is a performance test with idealized SNR. 

Anritsu asked whether the role of RAN4 would be to ensure that the RF does not affect the test. Qualcomm answered that this is the case and the proposed test would be very similar to the other signalling test cases. Nokia asked whether we would then need to set some requirements on RF i.e. how it should be ensured that the RF would not impact the test outcome.
Ericsson asked whether the proposed test would bring anything new compared to the existing test cases. Qualcomm commented that the data rates would be doubled compared to the highest rate demodulation scenarios. They also pointed out that the existing RAN4 requirements do not verify the higher layer performance. Nokia asked whether the correct operation of higher layers would be more related to the number of packets or the packet size. This was agreed to be checked from L2 experts.
Agreed way forward: Further discussion and consulting with RAN2 delegates needed.
3.2 Reply LS on scheduling of retransmissions in DL performance tests 
	R4-094724
	LS in
	LS on scheduling of retransmissions in DL performance tests (R5-096344 Source: TSG RAN WG5, To: TSG RAN WG4, Cc: )
	TSG RAN WG5


Discussion: R&S introduced the possible schemes. There seemed to be some preference towards option 2a or 2b but not conclusion on the reply to RAN5 could be reached.

Agreed way forward: More offline discussions are needed to conclude on the issue.
4. Other issues

4.1 Handling of the UE demodulation and/or CSI aspects in January Ad-Hoc
Group discussed possible topics that could be included in RAN4 January meeting. (subject to RAN4 Chairman’s approval). The following topics were indentified as possible candidates, noting that RAN4 has 6 months to finalize the requirements after freezing of the specification:
· LTE Release-8 CSI requirements
· Open Rel-9 issues

· Low UE category requirements

· DLBF

· Rel-9 test coverage
