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1. Demodulation requirements (Rel-8)
1.1 Impact of the AWGN and signal flatness on UE performance

Discussion papers
	R4-093994
	Discussion
	AWGN and signal flatness UE demodulation scenarios
	Anritsu

	R4-093583
	Discussion
	Simulation results for the impact of AWGN and signal flatness on UE demodulation performance
	Huawei

	R4-093673
	Discussion
	Evaluation of the signal and noise flatness impact on UE demodulation scenarios
	Nokia

	R4-093971
	Discussion
	AWGN flatness and the FRC tests: simulation results
	Ericsson, ST-Ericsson

	R4-093843
	Discussion
	CQI fading requirements and the impact of ripple
	Ericsson, ST-Ericsson


Summary of the simulation results (table below extracted from Anritsu’s contribution)

	R4-093992
	Discussion
	Results collation of AWGN and signal flatness UE demodulation impact
	Anritsu


	Key scenario parameters
	Performance loss

	Scenario
	Description
	Propagation model
	AWGN

ripple
	Signal

ripple
	Huawei
	Nokia
	Ericsson
	Largest

	1.4
	1x2 QPSK 1/3 10MHz
	HS-train
	(2.0 dB
	(2.0 dB
	0.5 dB
	0.0 dB
	-
	0.5 dB

	1.6
	1x2 16QAM 1/2 10MHz
	ETU70
	(2.0 dB
	(2.0 dB
	0.2 dB
	0.1 dB
	0.2 dB
	0.2 dB

	1.6a
	1x2 16QAM 1/2 10MHz
	ETU70
	(2.0 dB
	flat
	0.0 dB
	-0.2 dB
	0 dB
	0.0 dB

	1.6b
	1x2 16QAM 1/2 10MHz
	ETU70
	flat
	(2.0 dB
	+0.1 dB
	0.2 dB
	0.1 dB
	0.2 dB

	1.7
	1x2 16QAM 1/2 10MHz
	ETU300
	(2.0 dB
	(2.0 dB
	0.2 dB
	0.1 dB
	0.3 dB
	0.3 dB

	2.1
	1x2 QPSK 1/3 1.4MHz
	EVA5
	(2.0 dB
	(2.0 dB
	0 dB
	0.0 dB
	0 dB
	0 dB

	2.1a
	1x2 QPSK 1/3 1.4MHz
	EVA5
	(2.0 dB
	flat
	-0.1 dB
	-0.05 dB
	-0.3 dB
	0 dB

	2.1b
	1x2 QPSK 1/3 1.4MHz
	EVA5
	flat
	(2.0 dB
	+0.1 dB
	0.0 dB
	0.3 dB
	0.3 dB

	2.3
	1x2 64QAM 3/4 5MHz
	EVA5
	(2.0 dB
	(2.0 dB
	0.3 dB
	0.3 dB
	0.2 dB
	0.3 dB

	2.5
	1x2 64QAM 3/4 20MHz
	EVA5
	(2.0 dB
	(2.0 dB
	0.3 dB
	0.2 dB
	0.3 dB
	0.3 dB

	2.5a
	1x2 64QAM 3/4 20MHz
	EVA5
	(2.0 dB
	flat
	0.1dB
	-0.05 dB
	0 dB
	0.0dB

	2.5b
	1x2 64QAM 3/4 20MHz
	EVA5
	flat
	(2.0 dB
	0.4 dB
	0.5 dB
	0.4 dB
	0.5 dB


Way forward proposal based on collected results (Anritsu):

· Make an uncertainty allowance of ±0.5dB for the effect of ±2dB AWGN flatness and signal flatness, to be applied to all applicable scenarios.  

· Send the LS to RAN5, giving guidance on the sensitivity factor (0.5dB/2dB = 0.25), which would give an additional ±0.5dB uncertainty allowance to be made for AWGN flatness and signal flatness.

· There is no need to separately specify signal-to-noise ratio variation for any resource block, relative to average over downlink transmission Bandwidth, for the tests under consideration here.

Proposed LS out to RAN5:
	R4-093993
	LS out
	LS on outcome of AWGN and signal flatness UE demodulation simulations
	Anritsu


Discussion: Anritsu presented the draft LS and pointed out a possibility of having smaller allowances for QPSK and 16QAM (0.3 dB for both). Ericsson asked why the flatness uncertainties for LTE are considerably larger than what was specified for WCDMA (±0.5 dB). Anritsu clarified that this is due to the larger system bandwidth. Qualcomm asked about the interference granularity assumptions used in the simulations. Simulating companies responded that similar receivers had been assumed as in the corresponding FRC cases. There was some discussion about the linearity assumption used in Anritsu’s proposal and it was pointed out that this had not been verified by the simulations. Rohde & Schwartz commented that it is not evident from the LS what test cases are affected and asked whether the ratio should be given at all.
Agreed way forward: The way forward proposal from Anritsu was agreed by companies. A revised LS will be sent to RAN5 highlighting this agreement. Companies were invited to evaluate the impact of noise and signal flatness on CSI requirements for the next meetings.
1.2 Impact of the ACK/NACK feedback mode on TDD testability

Discussion papers
	R4-093674
	Discussion
	Evaluation of the ACK/NACK multiplexing impact on UE demodulation scenarios
	Nokia

	R4-093712
	Discussion
	TDD ACK
	Qualcomm Europe

	R4-093839
	Discussion
	TDD A/N modes and the FRC tests: simulation results
	Ericsson, ST-Ericsson

	R4-093985
	Discussion
	Performance evaluation on Ack/Nack bundling and multiplexing
	Samsung

	R4-093843
	Discussion
	CQI fading requirements and the impact of ripple
	Ericsson, ST-Ericsson


Summary of the simulation results
	Test case
	TDD ACK/NACK reporting mode
	Performance loss [dB]

	
	
	Nokia
	Samsung
	Ericsson

	5.1
	multiplexing
	0.3
	0.3
	

	
	bundling
	0.4
	0.7
	0.5

	5.2
	multiplexing
	0.2
	0.2
	

	
	bundling
	0.4
	0.8
	0.4

	5.3
	multiplexing
	0.1
	0.3
	

	
	bundling
	0.2
	0.6
	0.5

	6.1
	multiplexing
	0.1
	0
	

	
	bundling
	0.5
	0.5
	0.4

	6.2
	multiplexing
	0.1
	0
	

	
	bundling
	0.2
	0.5
	0.4


Way forward proposals for the MCW scenarios

1. Samsung, Nokia: Re-simulate all multi-codeword scenarios assuming A/N multiplexing

2. Ericsson: Re-simulate all multi-codeword scenarios assuming A/N bundling

3. Qualcomm: Set the UL/DL configuration to 0 and scale the maximum throughput accordingly
4. One further possibility (not requiring re-simulations or a change of UL/DL configuration) could be to retain UL/DL configuration 1 with ACK/NACK bundling and skip the scheduling of subframe #0. Note that the subframe #5 is not scheduled anyway due to possible transmission of SI. This approach would allow a scheduling of 4 subframes compared to 3 subframes in proposal 3, hence slightly reducing the testing time.

Way forward proposals for the PDCCH scenarios

1. Nokia, Ericsson: Set the ACK/NACK feedback mode to multiplexing and the UL/DL configuration to 0

Discussion: Ericsson commented that they need a little bit more time to consider between options 3 and 4. Nokia commented that options 3 and 4 are otherwise pretty similar except for the difference in testing time.
Agreed way forward: It was agreed to solve the ACK/NACK feedback problem of MCW scenarios without re-simulating the existing requirements. Companies were invited to provide their views between options 3 and 4 for the next meeting. Proposal 1 was agreed for the PDCCH scenarios.
2. CSI requirements
2.1 CQI reporting bias
Discussion papers
	R4-093585
	Discussion
	On PUCCH1-0 bias issue
	Huawei

	R4-093710
	Discussion
	Discussion CQI offset for relative throughput
	Qualcomm Europe

	R4-093841
	Discussion
	Resolving the CQI issue: the bias problem for AWGN and fading tests
	Ericsson, ST-Ericsson

	R4-094040
	Discussion
	CQI offset for relative throughput
	Qualcomm Europe

	R4-094070
	Discussion
	Resolving offset bias issue in CQI tests
	NEC


Change requests
	R4-093711
	CR
	CR CQI offset for relative throughput
	Qualcomm Europe

	R4-093842
	CR
	CQI fading tests: resolving CQI granularity problem and update of BLER requirements
	Ericsson, ST-Ericsson

	R4-093969
	CR
	CQI reporting under AWGN conditions
	Fujitsu

	R4-093844
	CR
	PUCCH 1-0 requirements
	Ericsson, ST-Ericsson


Way forward proposals
1. Fujitsu, Huawei: 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. Ericsson: 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 R4-093841, R4-093842, and R4-093844).
3. Qualcomm: CQI offsets of {-1, 0} are introduced in the TBS selection algorithm (see R4-093711).
4. NEC: A compromise proposal based on R4-093842 is given in R4-094070.
Discussion: NEC introduced their compromise proposal. Fujitsu asked whether the value ‘x’ in R4-094070 would be applied to the AWGN test as well. Ericsson confirmed that this is the case and clarified that the intention was to have something that is near the half of the CQI step. The points ‘x’ and ‘y’ seemed to be ok for most of the companies, although Qualcomm commented that they would need to check the impact of the proposed values. 

There was a lengthy discussion about the BLER limit with diverging opinions about the preferred setting. It was pointed out that option 3 would imply relatively long test time. Ericsson expressed their preference for having a BLER boundary but considered 0.05 % unfeasible. Qualcomm preferred option 4 (remove the BLER requirement) and commented that no BLER boundary was specified for WCDMA. NTT DoCoMo asked about the reason for the BLER>0.05% proposal. Qualcomm commented that the 0.05 % is a reasonable choice based on their excel-sheet based analysis. Ericsson commented that, in their view, the analysis shown in the Qualcomm’s excel sheet might be too idealistic, for example not taking into account the feedback delay and CQI estimation error. 
Qualcomm commented that by setting too low requirement for the throughput ratio would imply that the capability to capture excessive time-domain filtering would be compromised. Ericsson replied that if the throughput gain is set larger than one, the time filtering, in addition to the under and over-reporting, would be captured.
Qualcomm raised the question whether we should select the highest TBS, as this might not be according to RAN1 definition of CQI. Fujitsu expressed their preference for allowing a (negative) shift of one MCS. Ericsson expressed their concern that this approach would imply excessive over-reporting.

Among the options given in R4-094070, the option 2 seemed to be feasible for most of the companies. Qualcomm was willing to evaluate whether option 2 would be acceptable for them, but stated that the other two options should be considered as well.

It was pointed out that it would be good to use the next meeting as an opportunity to finalize the CSI requirements in the Release-8 scope. 

Agreed way forward: Companies were invited to evaluate the Qualcomm, Fujitsu, and Ericsson proposals for the next meeting and state their preference on the most feasible scheme.
2.2 Simulation outcome for the frequency non-selective CQI
The following updated/new results were submitted to RAN4#52bis:

	R4-093966
	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 cases. 
	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#52bis
	R4-093176
	0.30
	1.00
	0.23

	Huawei
	RAN4#52
	R4-092803
	0.30
	1.20
	0.13

	LGE
	RAN4#51bis
	R4-092187
	0.27
	1.20
	0.20

	NEC
	RAN4#52
	R4-093204
	0.26
	1.14
	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


Discussion: None.
2.3 Simulation outcome for the frequency selective CQI (even interference)

The following updated/new results were submitted to RAN4#52bis:

	R4-093963
	Discussion
	Simulation results for frequency selective CQI with even interference
	NEC


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. 
	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

	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#52bis
	R4-093963
	0.09
	0.49
	1.24
	0.25

	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


Discussion: None
2.4 Simulation outcome for the frequency selective CQI (uneven interference)

The following updated/new results were submitted to RAN4#52bis:

	R4-093584
	Discussion
	Simulation results for the frequency selective CQI reporting under uneven interference pattern
	Huawei

	R4-093708
	Discussion
	Simulation results for CQI reporting with frequency selective interference
	Qualcomm Europe

	R4-093680
	Discussion
	Performance results on frequency selective CQI requirements with uneven interference
	Samsung

	R4-093854
	Information
	LTE UE CQI reporting simulation results under uneven interference scenarios (PUSCH 3-0)
	LG Electronics

	R4-093964
	Discussion
	Simulation results for frequency selective CQI with uneven interference
	NEC


Cumulative simulation results from earlier meetings are summarized below. The numbers are given for Ior = -94 dB in the format of Test1/Test2.
	Company
	Meeting
	Contribution
	P(offset=2) 
	Tput gain
	BLER

	Ericsson
	RAN4#52
	R4-092983 
	0.87 / 0.80
	2.78 / 2.71
	0.42 / 0.43

	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#52bis
	R4-093964
	0.97 / 0.87
	2.60 / 2.70
	0.35 / 0.39

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

	Qualcomm
	RAN4#52bis
	R4-093708
	
	
	

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


Proposals for the requirement setting
· Alpha: 0.60 (Huawei, Samsung, Ericsson), 0.65 (LGE, NEC)
· Beta: 0.85 (LGE), 0.90 (Huawei, Samsung, Ericsson), 0.98 (NEC)
· Gamma: 1.7 (Samsung, Ericsson, LGE), 2.00 (Huawei, NEC), 2.50 (Samsung)

Discussion: NEC Proposed to remove the upper bound for the P(offset=2). This was agreeable for all companies.
Agreed way forward: The upper limit will be removed from the specifications.
2.5 Simulation outcome for the rank indication requirements
The following updated/new results were submitted to RAN4#52bis:

	R4-093582
	Discussion
	Consideration on HARQ process in RI test
	Huawei

	R4-093681
	Discussion
	Performance results on RI reporting
	Samsung

	R4-093739
	Discussion
	Simulation results for RI reporting test
	Alcatel-Lucent

	R4-093845
	Discussion
	RI simulation results
	Ericsson, ST-Ericsson

	R4-094042
	Information
	LTE UE RI reporting simulation results
	LG Electronics

	R4-093962
	Discussion
	Simulation results for RI reporting
	NEC

	R4-093968
	Discussion
	Simulation results for RI reporting
	Fujitsu

	R4-093975
	Discussion
	Simulation results for Rank Indicator (RI) reporting
	NTT DOCOMO


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 and slightly modified test points (4 dB and 20 dB).
	Company
	Meeting
	Contribution
	(2 (test 1)
	(1 (test 2)
	(2 (test 3)

	Ericsson
	RAN4#52
	R4-092986
	1.19
	1.42
	1.93

	Fujitsu
	RAN4#52bis
	R4-093968
	1.12
	1.10
	1.53

	Huawei
	RAN4#52bis
	R4-093582
	1.08
	1.30
	1.38

	LGE
	RAN4#52bis
	R4-094042
	1.12
	1.36
	1.23

	NEC
	RAN4#52bis
	R4-093962
	1.06
	1.27
	1.41

	NTT DoCoMo
	RAN4#52bis
	R4-093975
	1.11
	1.26
	1.32

	Qualcomm
	RAN4#52
	R4-093123 
	1.36
	1.38
	1.63

	Samsung
	RAN4#52bis
	R4-093681
	1.09
	1.14
	1.49

	Ericsson
	RAN4#52
	R4-092986
	1.19
	1.42
	1.93


Proposals for the requirement setting

· Test-1: 1.0 (Samsung, LGE), 1.1 (NEC), 1.2 (Qualcomm)
· Test-2: 1.0 (Samsung), 1.1 (NEC), 1.2 (LGE, Qualcomm)
· Test-3: 1.2 (LGE), 1.3 (Samsung), 1.4 (NEC, Qualcomm)
Discussion: It was clarified that the conclusion from the main meeting was to retain the assumption of 4 HARQ transmissions. This was agreeable for all companies. NEC proposed to modify the lower SNR point from 4dB to 0dB. 
Agreed way forward: Aim to finalize the rank indication requirements in the next meeting. Companies were invited to provide simulation results assuming 4 HARQ transmissions and a lower SNR point of 0 dB, along with their proposals for the requirement setting. 
3. Demodulation requirements (Rel-9)

3.1 Performance tests for the low UE categories

Discussion papers

	R4-093888
	Discussion
	Performance tests for Low UE categories
	NTT DOCOMO


Discussion: NTT DoCoMo presented their proposal for the testing of low UE categories, highlighting that re-simulations would be needed and the localized allocation scheme should be preferred over the distributed.
Agreed way forward: The scenarios proposed in R4-093888 were agreed. Companies were invited to provide both alignment and impairment results for the next meeting, assuming localized allocation scheme.
3.2 New Rel-9 demodulation requirements for Band 13 and peak throughput

Discussion papers
	R4-093571
	Discussion
	New DL Demodulation Performance Requirements in Rel-9
	Verizon, Nokia, Motorola, Qualcomm


Change requests

	R4-093572
	CR
	UE demodulation performance requirements
	Verizon


Discussion: Ericsson commented that it would be fine to look at these test cases, however at the same time re-checking the current UE demodulation framework and removing possible overlaps. 
Agreed way forward: It was agreed to identify possible overlaps in the existing test cases. Companies were invited to provide both alignment and impairment results for the next meeting according to setup given in R4-093572. Qualcomm kindly volunteered to provide the missing payload definitions in email reflector in the week after the meeting.
3.3 Dual-layer beamforming

Discussion papers
	R4-093847
	Discussion
	Dual-layer beamforming
	Ericsson, ST-Ericsson

	R4-093863
	Approval
	Dual stream beamforming performance requirements
	Qualcomm Europe

	R4-093965
	Discussion
	Initial considerations on the verification of dual-layer beamforming
	Nokia

	R4-093545
	Discussion
	Discussion on Dual-layer Beamfoming Performance Requirements
	CATT, CMCC


Discussion: Key points of the papers were briefly introduced by ST-Ericsson, Qualcomm, Nokia, and CATT. The overall conclusion was that the parameters of the existing Release-8 DRS test cases could be largely reused, however certain issues such as the modelling of the co-channel interferer would need specific consideration. CMCC kindly volunteered to organize email discussion after the meeting, the goal being to agree the overall framework before the next meeting.
Agreed way forward: CMCC will initiate discussions in the RAN4 email reflector.
4. Other issues

· Closing of the Rel-8 requirements (CSI). It was highlighted that the CSI aspects would need to be closed in the scope of Release-8 by the next meeting. Companies were encouraged to work hard in order to find solutions for the open issues.
· Fujitsu presented their CR in R4-093970.
