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1   Background
During RAN4#82bis Spokane meeting, some simulation results[2] were provided but not complete, in this contribution, we would like to provide our complete and updated simulation results for cases with 4Rx listed in way forward [1].

2   Discussion

As per the way forward [1], we provide our updated simulation results for simulation cases with 4Rx and 4 UEs.
2.1   Simulation results for equal SNR
Simulation cases for 4Rx 4UEs with equal SNR are listed in Table 2.1-1 below.

Table 2.1-1: Simulation cases for 4Rx 4UEs with equal SNR
	Case No.
	Rx antenna
	No. of UEs
	Propagation condition(Note 3)
	MCS level 
(intra-cell UEs)
	Inter-cell interference scenario

	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 
	

	Note 1: Companies are invited to provide results for case 2-a1, 2-b1. 

Note 2: Companies are also welcomed to provide results for case 2-a2, 2-b2. 
Note 3: The first element is for intra-cell users and the second element is for inter-cell interferers


The updated specific simulation results are shown as below:

Table 2.1-2: Simulation results for 4Rx 4UEs with equal SNR

	Simulation cases
	Receiver
	Baseline
	Reference
	IC Gain

	2-a1
	UE1
	-1.00
	-3.93
	2.93

	
	UE2
	-0.72
	-3.79
	3.07

	
	UE3
	-0.07
	-3.61
	3.54

	
	UE4
	-0.69
	-3.93
	3.24

	2-a2
	UE1
	7.15
	3.75
	3.4

	
	UE2
	7.00
	3.84
	3.16

	
	UE3
	7.70
	4.00
	3.7

	
	UE4
	7.00
	3.59
	3.41

	2-b1
	UE1
	10.00
	7.82
	2.18

	
	UE2
	9.84
	7.75
	2.09

	
	UE3
	9.82
	7.75
	2.07

	
	UE4
	9.90
	7.51
	2.39

	2-b2
	UE1
	3.45
	1.79
	1.66

	
	UE2
	3.31
	1.63
	1.68

	
	UE3
	3.34
	1.69
	1.65

	
	UE4
	3.38
	1.50
	1.88


Observation 1: There is obvious gain with CW IC compared to MMSE-IRC under various configurations for 4Rx 4 UEs with equal SNR. 
Observation 2: There is higher gain for cases 2-a1and 2-a2 with higher inter-cell interference level compared to cases 2-b1 and 2-b2 with lower inter-cell interference level.
2.2   Simulation cases for unequal SNR
Simulation cases for 4Rx 4UEs with unequal SNR are listed in Table 2.2-1 below.

Table 2.2-1: Simulation cases for 4Rx 4UEs with unequal SNR
	Case No.
	Rx antenna
	No. of UEs
	Propagation condition
	MCS level 
(intra-cell UEs)
	Inter-cell interference scenario

	2-a1 
	4Rx 
	4 UEs 
	(EPA5 low, ETU5 low) 
	MCS 10
	High interference level in HetNet: DIP1= -0.43 dB 

	2-a2 
	
	
	
	MCS 15 
	

	2-b1 
	
	
	(EVA70 low, ETU70 low) 
	MCS 15
	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 also welcomed to provide results for all the 4Rx 4UE cases (case 2-a1/2 ~ 2-d). 


The updated specific simulation results for 4Rx with unequal SNR are shown below:
Table 2.2-2: Simulation results for 4Rx 4UEs with unequal SNR
	Simulation cases
	Receiver
	Baseline
	Reference
	IC Gain

	2-a1
	UE1
	0.59
	-4.8
	

	
	UE2
	-2.25
	-4.67
	

	
	UE3
	1.7
	-4.56
	

	
	UE4
	-2.4
	-4.58
	

	2-a2
	UE1
	8.27
	1.96
	

	
	UE2
	2.10
	
	

	
	UE3
	8.86
	2.27
	

	
	UE4
	2.30
	
	

	2-b1
	UE1
	11.00
	8.68
	

	
	UE2
	5.64
	
	

	
	UE3
	10.9
	8.67
	

	
	UE4
	5.6
	
	

	2-b2
	UE1
	4.51
	1.26
	

	
	UE2
	0.65
	
	

	
	UE3
	4.4
	1.21
	

	
	UE4
	0.8
	
	

	2-c
	UE1
	
	
	

	
	UE2
	
	
	

	
	UE3
	
	
	

	
	UE4
	
	
	

	2-d
	UE1
	
	
	

	
	UE2
	
	
	

	
	UE3
	
	
	

	
	UE4
	
	
	


Observation 3: UE1 and UE3 with -3dB lower SNR point has much higher IC gain than that UE2 and UE4 for the same MCS cases

Observation 4: There is averaged gain among the co-scheduled UEs with lower SNR and low MCS compared to higher SNR and higher MCS configuration for case 2-c, otherwise very big different gain for case 2-d.
3   Conclusion
In this contribution, we share our updated simulation results for 4Rx baseline receiver and reference receiver without TO/FO.
Observation 1: There is obvious gain with CW IC compared to MMSE-IRC under various configurations for 4Rx 4 UEs with equal SNR. 
Observation 2: There is higher gain for cases 2-a1and 2-a2 with higher inter-cell interference level compared to cases 2-b1 and 2-b2 with lower inter-cell interference level.
Observation 3: UE1 and UE3 with -3dB lower SNR point has much higher IC gain than that UE2 and UE4 for the same MCS cases

Observation 4: There is averaged gain among the co-scheduled UEs with lower SNR and low MCS compared to higher SNR and higher MCS configuration for case 2-c, otherwise very big different gain for case 2-d.
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