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1. Introduction
In RAN4 #82 meeting, there were discussions on interference modeling and simulation cases [1-4]. Three WFs on simulation cases, simulation assumption, interference modeling and timing and frequency offset [5-7] were agreed. In this contribution we provide further views on interference modeling and simulation cases.
2. Discussion
In our companion paper [8] simulation results for simulation cases in [7] were provided. In order for convenience it is copied as follows.

Summary of gains of BC IC receiver under different simulation cases are provided in Table 1 and Table 2 for equal SNR and unequal SNR respectively.

Table 1 summary of results equal SNR simulation cases

	Case No.
	Receiver Type
	SNR(dB) @ 85% TP
	Gain (dB)

	
	
	UE 1 
	UE 2 
	UE 3 
	UE 4 
	UE 1 
	UE 2 
	UE 3 
	UE 4 
	Average

	E1-a1
	Baseline
	5.73
	5.45
	
	
	4.06
	3.68
	
	
	3.87

	
	IC
	1.67
	1.77
	
	
	
	
	
	
	

	E1-a2
	Baseline
	11.72
	11.79
	
	
	3.67
	3.69
	
	
	3.68

	
	IC
	8.05
	8.1
	
	
	
	
	
	
	

	E1-c
	Baseline
	18.02
	18.15
	
	
	3.29
	3.13
	
	
	3.21

	
	IC
	14.73
	15.02
	
	
	
	
	
	
	

	E1-b1
	Baseline
	13.09
	13.41
	
	
	1.66
	2.01
	
	
	1.835

	
	IC
	11.43
	11.40
	
	
	
	
	
	
	

	E2-a1
	Baseline
	-0.91
	-0.43
	-0.25
	-0.83
	3.4
	3.91
	4.09
	3.47
	3.7175

	
	IC
	-4.31
	-4.34
	-4.34
	-4.30
	
	
	
	
	

	E2-a2
	Baseline
	6.98
	6.68
	7.03
	6.83
	4.39
	4.02
	4.38
	4.18
	4.2425

	
	IC
	2.59
	2.66
	2.65
	2.65
	
	
	
	
	

	E2-b1
	Baseline
	12.06
	11.99
	12.18
	12.0
	3.06
	2.99
	3.2
	3.01
	3.065

	
	IC
	9.0
	9.0
	8.98
	8.99
	
	
	
	
	


Table 2 summary of results equal SNR simulation cases
	Case No.
	Receiver Type
	SNR(dB) @ 85% TP
	Gain (dB)

	
	
	UE 1
	UE 2
	UE 3
	UE 4
	UE 1
	UE 2
	UE 3
	UE 4
	Average

	U1-a1
	Baseline
	6.60
	1.85
	
	
	6.45
	3.2
	
	
	4.82

	
	IC
	0.15
	-1.35
	
	
	
	
	
	
	

	U1-a2
	Baseline
	12.25
	7.7
	
	
	6.1
	2.6
	
	
	4.35

	
	IC
	6.15
	5.10
	
	
	
	
	
	
	

	U1-b1
	Baseline
	14.01
	9.76
	
	
	4
	0.76
	
	
	2.38

	
	IC
	10.01
	9.0
	
	
	
	
	
	
	

	U1-b2
	Baseline
	8.0
	3.34
	
	
	4.05
	0.36
	
	
	2.20

	
	IC
	3.95
	2.98
	
	
	
	
	
	
	

	U1-c
	Baseline
	18.78
	14.61
	
	
	5.83
	2.37
	
	
	4.10

	
	IC
	12.95
	12.24
	
	
	
	
	
	
	

	U1-d
	Baseline
	6.61
	8.01
	
	
	2.56
	4.02
	
	
	3.29

	
	IC
	4.05
	3.99
	
	
	
	
	
	
	

	U1-e
	Baseline
	12.20
	0.92
	
	
	7.6
	0.07
	
	
	3.84

	
	IC
	4.60
	0.85
	
	
	
	
	
	
	

	U2-a1
	Baseline
	0.5
	-4.0
	0.5
	-4.0
	5.37
	2.68
	5.37
	2.66
	4.02

	
	IC
	-4.87
	-6.68
	-4.87
	-6.66
	
	
	
	
	

	U2-a2
	Baseline
	8.4
	2.95
	8.35
	2.4
	8.05
	3.64
	8.03
	3.13
	5.71

	
	IC
	0.35
	-0.69
	0.32
	-0.73
	
	
	
	
	

	U2-b1
	Baseline
	13.1
	8.2
	13.1
	8.2
	5.8
	2.26
	5.8
	2.23
	4.02

	
	IC
	7.3
	5.94
	7.3
	5.97
	
	
	
	
	

	U2-b2
	Baseline
	6.43
	1.2
	6.48
	1.21
	4.36
	1.65
	4.39
	1.65
	3.01

	
	IC
	2.07
	-0.45
	2.09
	-0.44
	
	
	
	
	

	U2-c
	Baseline
	2.24
	4.42
	2.24
	4.41
	4.39
	5.05
	4.39
	5.04
	4.72

	
	IC
	-2.15
	-0.63
	-2.15
	-0.63
	
	
	
	
	

	U2-d
	Baseline
	10.45
	-4.0
	10.35
	-4.0
	10.82
	2.78
	10.72
	2.78
	6.78

	
	IC
	-0.37
	-6.78
	-0.37
	-6.78
	
	
	
	
	


Following observations can be made for equal SNR cases.
· For 2UEs scenario, the throughput gains of reference receiver over baseline receiver at high interference level and lower interference level is about 3.1~4.0dB and 1.6~2.0dB from per UE perspective, respectively.

· For 4UEs scenario, the throughput gains of reference receiver over baseline receiver at high interference level and lower interference level is about 3.4~4.4dB and 3~3.2dB from per UE perspective, respectively.

· For 2UEs scenario, there is no difference in terms of IC gains between UE1 and UE2. For 4UEs scenario, there is no difference in terms of IC gains between UE1 and UE3, and this conclusion also applies to UE2 and UE4. 
· For 2UEs scenario, the gains are quite same for high interference level scenario no matter what the MCS is.

· For 4UEs scenario, it seems the higher the MCS, the higher the gains.
Following observations can be made for unequal SNR cases.
For single MCS cases (All UE has same MCS),
· For 2UEs scenario at high interference level, the throughput gains of UE1 and UE2 is about 5.8~6.4dB and 2.4~3.2dB, respectively; and the throughput gains of UE1 and UE2 at lower interference level UE2 is about 4.0~4.1dB and 0.3~0.73 dB, respectively. Obviously, the gain of UE2 is much lower than that of UE1.

· For 4UEs scenario at high interference level, the throughput gains of UE1 and UE2 is about 5.3~8.0dB and 2.6~3.6dB, respectively; and the throughput gains of UE1 and UE2 at lower interference level is about 4.3~5.8dB and 1.6~2.2 dB, respectively. There is no difference between UE1 and UE3, the same observation can also be applied to UE2 and UE4. Obviously, the gain of UE2 is much lower than that of UE1. 

· For high interference level case and low interference level case, MCS has neglect impact on IC gains. 

For Multiple MCS cases (different UE use different MCS),

· When higher MCS is configured to the UE with lower SNR (UE1 and UE3, e.g. U2-d case), the gap of throughput gains for UE1 and UE2 is quite large because BS IC receiver is hard to cancel UE1's interference before decoding UE2. While when lower MCS is configured to the UE with lower SNR (e.g. U2-c case), the throughput gains are quite similar for UE1 and UE2. 

· For 4UEs scenario, it seems the higher the MCS, the higher the gains.
Based on the observations, following proposals are present.

Proposal 1: Case E1-a1 can be used for 2UEs scenario to verify IC gains if equal SNR approach is agreed.
In order of test coverage, low interference level would be used for 4UEs scenario.

Proposal 2: Case E2-b1 can be used for 4UEs scenario to verify IC gains if equal SNR approach is agreed.
Proposal 3: Case U1-c or U1-d can be used for 2UEs scenario to verify IC gains if unequal SNR approach is agreed.
Proposal 4: Case U2-c can be used for 4UEs scenario to verify IC gains if unequal SNR approach is agreed.
It is noted that for 4UEs scenario the results are based on 3 rounds of IC for both equal SNR and unequal SNR case. Implementation complexity should be considered if test cases are to be specified.
Proposal 5: IC complexity should be taken into account when discussing test cases for 4UEs scenario.
3. Conclusion
In this contribution, we provide further views on interference modeling and simulation cases. Following proposals are present.
Proposal 1: Case E1-a1 can be used for 2UEs scenario to verify IC gains if equal SNR approach is agreed.
Proposal 2: Case E2-b1 can be used for 4UEs scenario to verify IC gains if equal SNR approach is agreed.
Proposal 3: Case U1-c or U1-d can be used for 2UEs scenario to verify IC gains if unequal SNR approach is agreed.
Proposal 4: Case U2-c can be used for 4UEs scenario to verify IC gains if unequal SNR approach is agreed.
Proposal 5: IC complexity should be taken into account when discussing test cases for 4UEs scenario.
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