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1. Introduction
In RAN4 #82bis meeting, there were further discussions on interference modeling [2, 3]. Simulation results were provided in [4-14]. Based on discussions on interference modeling and simulation results the way forward [1] was agreed. Further simulation results as well as tests selection for potential future WI are expected.

 In this contribution we provide our views on tests selection and test metric for BS IC receiver.
2. Discussion
In way forward [1] principle for test case down-selection are provided and it is as follows.
	· Principle for down-selecting test case
· BS Rx number: cover 2Rx and 4Rx
· Propagation condition (intra-cell UEs, inter-cell UEs): cover (EPA5 low, ETU5 low), (EVA70 low, ETU70 low) 
· Inter-cell interference scenario: cover high and/or low interference levels
· MCS: cover MCS 10/15
· MCS 21  could be considered if the motivation is justified


We would like to point out that the low interference levels and propagation channel condition (EVA70 low, ETU 70) are linked together in the evaluated test cases as listed in Table 5.1 and Table 5.2 in Appendix which are copied from R4-1702819 [6]. This means if test cases cover the two different propagation condition the two inter-cell interference scenario will be covered together if no more evaluation to be done. More evaluation to cover combination of high interference level with (EVA70 low, ETU 70 low) and of low interference level with (EPA5 low, ETU5 low) may be needed. It was argued that inter-cell interference level plays more important role than propagation channel because the higher interference would reduce the spatial freedom which is critical to mitigate the intra-cell interference. Hence we assume that propagation channel would not impact a lot if inter-cell interference level is fixed. In other words if DIP of inter-cell interference level is the same the IC performance under the two different type of propagation channels would be similar.
We would also like to point out the main purpose the test cases is to verify the IC gains of BS IC receiver which is used to cancel intra-cell interference. We are not targeted to define a thorough set of test cases to cover all the possible scenarios to see how the performance actually is.
Observation 1: To verify the gains of BS IC receiver to cancel intra-cell interference is the main purpose of the test cases.
The averaged IC gains for all the evaluated test cases are as in R4-1702819 [6] and copied as in Table 2.1 and Table 2.2 for convenience. It is noted that performance are different but IC gains would the same or similar for the scenarios with or without TO&FO. As more companies provided results without TO&FO the averaged value in [6] is more reasonable to analyze down selection of test cases.
Table 2.1 IC gains for equal SNR cases
	Case No.
	Rx antenna
	No. of UEs
	AVERAGE IC gains

	
	
	
	UE 1
	UE 2
	UE 3
	UE 4

	E1-a1
	2Rx
	2 UEs
	3.5 
	3.2 
	　
	　

	E1-a2
	
	
	3.1 
	3.0 
	　
	　

	E1-b1
	
	
	1.7 
	1.8 
	　
	　

	E1-b2
	
	
	1.8 
	1.8 
	　
	　

	E1-c
	
	
	3.1 
	3.0 
	　
	　

	E2-a1
	4Rx
	 4 UEs
	3.9 
	4.5 
	4.2 
	3.9 

	E2-a2
	
	
	5.5 
	5.3 
	5.3 
	5.2 

	E2-b1
	
	
	2.9 
	2.9 
	3.0 
	2.9 

	E2-b2
	
	
	2.4 
	2.5 
	2.5 
	2.5 


Table 2.2 IC gains for unequal SNR cases

	Case No.
	Rx antenna
	No. of UEs
	AVERAGE IC gains

	
	
	
	UE 1
	UE 2
	UE 3
	UE 4

	U1-a1
	2Rx
	2 UEs
	5.7
	1.7
	
	

	U1-a2
	
	
	5.6
	1.5
	
	

	U1-b1
	
	
	4.0
	0.5
	
	

	U1-b2
	
	
	3.5
	0.5
	
	

	U1-c
	
	
	5.2
	1.6
	
	

	U1-d
	
	
	2.6
	3.6
	
	

	U1-e
	
	
	7.8
	0.2
	
	

	U2-a1
	4Rx
	4 UEs
	6.8
	2.3
	6.7
	2.2

	U2-a2
	
	
	8.4
	4.1
	8.2
	3.4

	U2-b1
	
	
	5.6
	2.1
	5.6
	2.1

	U2-b2
	
	
	4.3
	1.5
	4.3
	1.5

	U2-c
	
	
	4.8
	6.0
	4.6
	5.7

	U2-d
	
	
	11.2
	2.5
	11.1
	2.3


· 2 RX
For the equal SINR cases it can be seen no matter what the MCS is the IC gains are the same if inter-cell interference level is the same.  This can be drawn from cases E1-a1, E1-a2, E1-a3. However the SINR at 85% TP are quite different. It is 1.8 dB, 8.4 dB and 15.2 dB for MCS 10, 15 and 21 respectively. Note that it is only the alignment results to which no implementation margin is added. So if IM is considered the working point for MCS 21 would be around 18 dB. At this high level of SINR the impact of UE Tx EVM and BS Rx EVM becomes larger which are not considered in the evaluation. Furthermore we don’t believe paring of two UE with SINR both higher than 18 dB is a common case in practical network. 
Observation 2: Case E1-c is not practical in terms of working point.
The cases with low inter-cell interference level for equal SINR cases, i.e. E1-b1 and E1-b2, have smaller IC gains which may not be feasible to verify the IC receiver. In our view the equal SNR is one possible case in practical network where two UEs work at same SINR point so test should be designed to verify the IC gains. Both cases E1-a1 and E1-a2 are feasible.
We also think unequal SINR is one possible case in practical network either where two UEs work at different SINR. It is agreed to cover both two type of propagation conditions. In the equal SINR case EPA5 channel is used in E1-a1 and E1-a2, so ETU 70 channel would be selected in unequal SINR case which is used in cases U1-b1 and U1-b2.
Therefore for 2Rx cases E1-a1, E1-a2, U1-b1 and U1-b2 are feasible test cases. However there is no need to test all of the cases by considering the purpose of the tests. To cover different MCS, either (E1-a1, U1-b1) or (E1-a2, U1-b2) can be selected. We think it would be better that for equal SINR the two UEs use lower MCS and for unequal SINR the two UEs use higher MCS because it is more possible that UE with higher MCS can be decoded successfully under unequal SINR case.
Proposal 1: Case E1-a1 and U1-b1 is considered as candidate test cases for 2Rx.
· 4 RX

Regarding the test cases for 4 Rx it is reasonable to consider the similar tests for 2Rx. In other words, the test conditions of propagation channel, inter-cell interference level, MCS would be the same as for 2Rx except that there are 4 intra-cell UEs are scheduled in the same of part of same time/frequency resources. Test cases E2-a1 and U2-b1 are the corresponding one compared with the proposed 2Rx test cases.
The IC gain of test cases E2-a1 and U2-b1 are big enough and the working SINR points of the two cases are acceptable although it is a little bit lower of test E2-a1. The two cases can covers different MCS, inter-cell interference level, propagation channel, equal and unequal SINR, so it can be considered as test cases for 4Rx.
Proposal 2: Case E2-a1 and U2-b1 is considered as candidate test cases for 2Rx.
· Test Metrics
There are also open issues on test metric for performance requirements.
	· Test metric for performance requirements 

· Option 1: SINR at 85% of maximum throughput of each individual intra-cell UE.

· Option 2: SINR at 85% of maximum sum throughput of all the intra-cell UEs.

· Option 3: SINR at 85% of maximum throughput of anyone of weakest intra-cell UE.
· Other options are not precluded.


Option 1 is to define performance requirements for each individual intra-cell UE with SINR at 85% maximum TP. Technically it is  feasible but it is different from existing requirements where only requirements is defined for one target UE. Moreover this would make the test too complicated. The test has to be run two rounds for 2Rx and four rounds for 4Rx which doesn’t provide any further information of UE’s IC capability. It can be seen for equal SINR case the gain of the two UEs are almost the same. So Option 1 is not what we expected.
Option 2 is to calculate the sum throughput of all of intra-cell UEs.  For equal SINR case this may be feasible and for unequal SINR case this doesn’t work as the working SINR point for different UEs are different. Even for equal SINR case it is not necessary to calculate the sum throughput as it is almost the double of anyone UE’s throughput. Option 2 is not technical feasible.

Option 3 is to define requirements for anyone of weaker UE(s). It is the same method as in all of the legacy performance requirements. As mentioned above for equal SINR case it is absolutely enough to just define requirements for anyone of the UEs. For unequal SINR case the weaker UE(s) show the significant gains whereas the gain is smaller for stronger UE(s). It is enough to define performance requirements for anyone of the weaker UE(s).
However the evaluation is still during study phase. There is no hurry to make decisions now which is supposed to be made during WI phase.

Proposal 3: Option 3 as candidate test metric for performance requirements for BS-IC receiver. Other options can be presented with justification.
3. Conclusion
In this contribution, we provide further views on tests selection and test metric for BS IC receiver. Following proposals are present.
Observation 1: To verify the gains of BS IC receiver to cancel intra-cell interference is the main purpose of the test cases.

Observation 2: Case E1-c is not practical in terms of working point.
Proposal 1: Case E1-a1 and U1-b1 is considered as candidate test cases for 2Rx.
Proposal 2: Case E2-a1 and U2-b1 is considered as candidate test cases for 2Rx.
Proposal 3: Option 3 as candidate test metric for performance requirements for BS-IC receiver. Other options can be presented with justification.
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5. Appendix
Simulated test cases for BS IC receiver during SI phase are listed as in Table 5.1 and Table 5.2.
Table 5.1 Test cases for equal SINR
	Case No.
	Rx antenna
	No. of UEs
	Propagation condition
 (intra-cell UEs, inter-cell UEs)
	MCS level 
(intra-cell UEs)
	Inter-cell interference scenario

	
	
	
	
	
	

	E1-a1
	2Rx
	2 UEs
	(EPA5 low, ETU5 low)
	MCS 10
	DIP1= -0.43 dB

	E1-a2
	
	
	
	MCS 15
	

	E1-b1
	
	
	(EVA70 low, ETU70 low)
	MCS 15
	DIP1 = -5.45 dB

	E1-b2
	
	
	
	MCS 10
	

	E1-c
	
	
	(EPA5 low, ETU5 low)
	MCS 21
	DIP1= -0.43 dB

	E2-a1
	4Rx
	 4 UEs
	(EPA5 low, ETU5 low)
	MCS 10
	DIP1= -0.43 dB

	E2-a2
	
	
	
	MCS 15
	

	E2-b1
	
	
	(EVA70 low, ETU70 low)
	MCS 15 
	DIP1 = -5.45 dB

	E2-b2
	
	
	
	MCS 10
	


Table 5.2 Test cases for unequal SINR

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

	
	
	
	
	
	

	U1-a1
	2Rx
	2 UEs
	(EPA5 low, ETU5 low)
	MCS 10
	DIP1= -0.43 dB

	U1-a2
	
	
	
	MCS 15
	

	U1-b1
	
	
	(EVA70 low, ETU70 low)
	MCS 15
	DIP1 = -5.45 dB

	U1-b2
	
	
	
	MCS 10
	

	U1-c
	
	
	(EPA5 low, ETU5 low)
	MCS 21
	DIP1= -0.43 dB

	U1-d
	
	
	(EPA5 low, ETU5 low)
	MCS 10 for UE1
	DIP1= -0.43 dB

	
	
	
	
	MCS 15 for UE2
	

	U1-e
	
	
	(EPA5 low, ETU5 low)
	MCS 15 for UE1
	DIP1= -0.43 dB

	
	
	
	
	MCS 10 for UE2
	

	U2-a1
	4Rx
	4 UEs
	(EPA5 low, ETU5 low)
	MCS 10
	DIP1= -0.43 dB

	U2-a2
	
	
	
	MCS 15
	

	U2-b1
	
	
	(EVA70 low, ETU70 low)
	MCS 15
	DIP1 = -5.45 dB

	U2-b2
	
	
	
	MCS 10
	

	U2-c
	
	
	(EPA5 low, ETU5 low)
	MCS 10 for UE1&3
	DIP1= -0.43 dB

	
	
	
	
	MCS 15 for UE2&4
	

	U2-d
	
	
	(EPA5 low, ETU5 low)
	MCS 15 for UE1&3
	DIP1= -0.43 dB

	
	
	
	
	MCS 10 for UE2&4
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