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1 Introduction
The SI “Study on interference cancellation receiver for LTE BS” [1] was approved in RAN#73. In RAN4#82, a number of WFs were agreed regarding the detailed simulation assumptions [2], the modeling of TO/FO in the simulation [3], as well as the interference modeling and simulation cases [4]. 
In [4] it was agreed to study 2RX with 2 co-scheduled UEs and 4RX with 4 co-scheduled UEs, for both equal and unequal SNR cases. 

In this paper, we will provide our simulation results for unequal SNR cases based on the agreed assumptions, and also our views on the selection of cases for possible performance test.  
2 Discussion
The agreed simulation cases for unequal SNR are as in Table 1 [4]. The simulation assumptions are same as agreed in [2].
Table 1: simulation cases for unequal SNR

	Case No.
	Rx antenna
	No. of UEs
	Propagation condition
	MCS level 
(intra-cell UEs)
	Inter-cell interference scenario

	1-a1
	2Rx
	2 UEs
	(EPA5 low, ETU5 low)
	MCS 10
	High interference level in HetNet: DIP1= -0.43 dB

	1-a2
	
	
	
	MCS 15
	

	1-b1
	
	
	(EVA70 low, ETU70 low)
	MCS 15
	Low interference level in HomNet: DIP1 = -5.45 dB

	1-b2
	
	
	
	MCS 10
	

	1-c
	
	
	(EPA5 low, ETU5 low)
	MCS21
	High interference level in HetNet: DIP1= -0.43 dB

	1-d
	
	
	(EPA5 low, ETU5 low)
	MCS 10 for UE1

MCS 15 for UE2
	High interference level in HetNet: DIP1= -0.43 dB

	1-e
	
	
	(EPA5 low, ETU5 low)
	MCS 15 for UE1

MCS 10 for UE2
	High interference level in HetNet: DIP1= -0.43 dB

	2-a1
	4Rx
	4 UEs
	(EPA5 low, ETU5 low)
	MCS10
	High interference level in HetNet: DIP1= -0.43 dB

	2-a2
	
	
	
	MCS 15
	

	2-b1
	
	
	(EVA70 low, ETU70 low)
	MCS15 
	Low interference level in HomNet: DIP1 = -5.45 dB

	2-b2
	
	
	
	MCS 10
	

	2-c
	
	
	(EPA5 low, ETU5 low)
	MCS 10 for UE1&3

MCS 15 for UE2&4
	High interference level in HetNet: DIP1= -0.43 dB

	2-d
	
	
	(EPA5 low, ETU5 low)
	MCS 15 for UE1&3

MCS 10 for UE2&4
	High interference level in HetNet: DIP1= -0.43 dB

	Note: 
· Companies are invited to provide results for case 1-a1, 1-b1, 2-a1, 2-b1. 
· Companies are also welcomed to provide results for case 1-a2, 1-b2, 1-c, 2-a2, 2-b2.


Our simulation results are summarized in Table 2 showing SNR levels at 85% throughput, and Table 3 showing the IC gain at 85% throughput. The individual throughput from each co-scheduled UEs is shown. 

Table 2: SNR with baseline and reference receiver at 85% maximum throughput

	RX
	Case
	UE1 Baseline
	UE1 Reference
	UE2 Baseline
	UE2 Reference
	UE3 Baseline
	UE3 Reference
	UE4 Baseline
	UE4 Reference

	2
	U1-a1
	6.75
	1.53
	1.07
	0.08
	
	
	
	

	
	U1-a2
	12.63
	7.66
	7.78
	7.01
	
	
	
	

	
	U1-b1
	13.26
	9.5
	8.6
	8.67
	
	
	
	

	
	U1-b2
	7.41
	4.31
	2.73
	2.49
	
	
	
	

	
	U1-c
	19.31
	14.46
	15.26
	14.03
	
	
	
	

	
	U1-d
	6.75
	4.07
	7.77
	4.4
	
	
	
	

	
	U1-e
	12.63
	5.32
	1.08
	1.18
	
	
	
	

	4
	U2-a1
	4.53
	-3.92
	-3.76
	-6.1
	4.08
	-3.96
	-4.48
	-6.34

	
	U2-a2
	12.87
	3.71
	6.83
	1.93
	12.49
	3.62
	5.6
	1.76

	
	U2-b1
	12.65
	7.16
	7.05
	5.26
	12.69
	7.18
	6.96
	5.26

	
	U2-b2
	5.71
	1.44
	0.11
	-1.02
	5.73
	1.46
	0.02
	-1.04

	
	U2-c
	4.52
	-1.21
	6.82
	-0.5
	4.09
	-1.26
	5.63
	-0.65

	
	U2-d
	12.86
	0.72
	-3.75
	-6.09
	12.49
	0.65
	-4.48
	-6.37


Table 3: IC gain at 85% maximum throughput

	RX
	Case
	UE1 
	UE2 
	UE3 
	UE4 

	2
	U1-a1
	5.22
	0.99
	
	

	
	U1-a2
	4.98
	0.76
	
	

	
	U1-b1
	3.76
	-0.07
	
	

	
	U1-b2
	3.1
	0.24
	
	

	
	U1-c
	4.85
	1.23
	
	

	
	U1-d
	2.68
	3.36
	
	

	
	U1-e
	7.3
	-0.1
	
	

	4
	U2-a1
	8.45
	2.33
	8.04
	1.87

	
	U2-a2
	9.16
	4.9
	8.87
	3.84

	
	U2-b1
	5.49
	1.79
	5.51
	1.7

	
	U2-b2
	4.27
	1.13
	4.27
	1.06

	
	U2-c
	5.73
	7.32
	5.35
	6.27

	
	U2-d
	12.14
	2.35
	11.84
	1.9


One open issue from RAN4#82 is the MCS option for unequal SNR cases, i.e. in the possible performance test, whether high SNR UE (UE1 and UE3) should use higher, same or lower MCS compared to the low SNR UE (UE2 and UE4).

From Table 3 it can be observed that in case high SNR UE has same MCS or lower MCS than low SNR UE, i.e. except for case U1-d and U2-c, there is much smaller IC gain for the high SNR UE compared to low SNR UE. In this sense, Case U1-d and U2-c can better verify whether BS is properly handling all the co-scheduled UEs. Also it is the typical BS behavior to associate high MCS with high SNR UE. Therefore, our preference is to adopt option 2 on Slide 4 of [4], i.e. consider case U1-d and U2-c for possible unequal SNR performance tests.
For informative purpose, we also compare the sum throughput between case U1-d and U1-e, and between U2-c and U2-d, and we found that the sum throughput is same when IC receiver is used.

Proposal 1: Consider case U1-d and U2-c for possible unequal SNR performance tests.
Another open issue is whether to consider 4RX for possible unequal SNR tests, or only 2RX is considered. From Table 3, it can be seen that IC gain is larger with 4RX, e.g. if we compare case U2-c and U1-d. Also, it may not be proper if 4RX is only tested with equal SNR, as it may be difficult to co-schedule 4 UEs with equal SNR. Therefore, our preference is to consider 4RX for possible unequal SNR tests. On the other hand, in order to reduce the number of tests, we may consider not to test equal SNR with 4RX.
Proposal 2: consider 4RX for possible unequal SNR tests, but consider not to test equal SNR with 4RX.   
3 Conclusions 

In this paper, we provided our simulation results for BS IC with unequal SNR based on the agreed assumptions, and our results are summarized in Table 2 and 3.
Specifically, on the selection of cases for possible performance test we have the following proposals.

Proposal 1: Consider case U1-d and U2-c for possible unequal SNR performance tests.
Proposal 2: consider 4RX for possible unequal SNR tests, but consider not to test equal SNR with 4RX.  
4 References

[1] RP-161485, New SI: Study on interference cancellation receiver for LTE BS, China Telecom, Huawei
[2] R4-1702162, WF on BS IC interferer number and simulation assumptions, Huawei, China Telecom, Nokia, Alcatel-Lucent Shanghai Bell, ZTE
[3] R4-1702305, Way forward on modelling of Timing offset and frequency offset in BS IC study, Nokia, China Telecom, Alcatel-Lucent Shanghai Bell, Huawei, ZTE
[4] R4-1702307, WF on intra-cell interference modelling and simulation cases for BS IC, ZTE, China Telecom, Nokia, Huawei
