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1   Background
During RAN4#82 Athens meeting, way forward[2] were approved and companies are welcome to provide simulation results with modeling of Timing Offset and Frequency Offset.

In this contribution, we would like to provide our simulation results with modeling of Timing Offset and Frequency Offset for cases with 2Rx 2UEs listed in way forward [1].
2   Discussion

2.1   Simulation results for equal SNR
Simulation cases for 2Rx 2UEs with equal SNR are listed in Table 2.1-1 below.

Table 2.1-1: Simulation cases for 2Rx 2UEs with equal SNR
	Case No.
	Rx antenna
	No. of UEs
	Propagation condition(Note 3)
	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 

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

Note 2: Companies are also welcomed to provide results for case 1-a2, 1-b2, 1-c. 
Note 3: The first element is for intra-cell users and the second element is for inter-cell interferers


The specific simulation results for each case with TO/FO are shown as below:

Table 2.1-2: Simulation results for 2Rx 2UEs with equal SNR and TO/FO
	Simulation cases
	Receiver
	Baseline
	Reference
	IC Gain

	1-a1
	UE1
	3.60
	1.30
	2.30

	
	UE2
	3.80
	1.50
	2.30

	1-a2
	UE1
	9.90
	8.10
	1.80

	
	UE2
	10.40
	8.10
	2.30

	1-b1
	UE1
	11.60
	10.17
	1.43

	
	UE2
	11.60
	10.10
	1.50

	1-b2
	UE1
	6.00
	4.80
	1.20

	
	UE2
	6.00
	4.73
	1.27

	1-c
	UE1
	16.30
	14.50
	1.80

	
	UE2
	16.60
	14.40
	2.20


Observation 1: There is very minor difference of the results with and without Time Offset and Frequency Offset for 2Rx 2UEs with equal SNR scenarios.
2.2   Simulation cases for unequal SNR
Simulation cases for 2Rx 2UEs with unequal SNR are listed in Table 2.2-1 below.

Table 2.2-1: Simulation cases for 2Rx 2UEs with 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) 
	MC S10
	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) 
	MCS 21 
	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 

	Note 1: Companies are invited to provide results for Case 1-a1, 1-b1, 1-d, 1-e.

Note 2: Companies are also welcomed to provide results for Case 1-a2, 1-b2, 1-c. 


The specific simulation results for each case with TO/FO are shown below:

Table 2.2-2: Simulation results for 2Rx 2UEs with unequal SNR and TO/FO
	Simulation cases
	Receiver
	Baseline
	Reference
	IC Gain

	1-a1
	UE1
	4.80
	0.76
	4.04

	
	UE2
	-0.20
	-1.90
	1.70

	1-a2
	UE1
	10.60
	6.54
	4.06

	
	UE2
	6.30
	5.60
	0.7

	1-b1
	UE1
	12.35
	8.70
	3.65

	
	UE2
	7.90
	7.70
	0.2

	1-b2
	UE1
	6.80
	3.70
	3.1

	
	UE2
	2.20
	1.50
	0.7

	1-c
	UE1
	16.80
	12.74
	4.06

	
	UE2
	13.10
	12.00
	1.1

	1-d
	UE1
	4.80
	3.40
	1.4

	
	UE2
	6.20
	3.70
	2.5

	1-e
	UE1
	10.54
	4.60
	5.94

	
	UE2
	-0.40
	-0.60
	0.2


Observation 2: There is very minor difference of the results with and without Time Offset and Frequency Offset for 2Rx 2UEs with unequal SNR scenarios.
3   Conclusion
In this contribution, we give our updated simulation results and corresponding observations, and compared the results provided in [5], we give our observations as below:
Observation 1: There is very minor difference of the results with and without Time Offset and Frequency Offset for 2Rx 2UEs with equal SNR scenarios.
Observation 2: There is very minor difference of the results with and without Time Offset and Frequency Offset for 2Rx 2UEs with unequal SNR scenarios.
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