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1. Introduction
In RAN4 #82bis meeting, we provided simulation results without TO&FO modeling in [1] for test cases agreed in [2]. Regarding the simulation results, it was agreed in the way forward [3] that more companies are invited to provide the simulation results with time and frequency offset. 

In this contribution, we provide simulation results with TO&FO modeling for BS IC receiver.
2. Discussion
Table 1 and Table 2 show the simulation list for equal SNR case and unequal SNR case.
Table 1 Test cases for equal SNR

	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 1 Test case list for unequal SNR

	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
	


3. Simulation results and test point summary
Fig.1~Fig4 show the simulation results, and Table 3 and Table 4 provide the test point summary for equal SNR and unequal SNR case, separately.
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Fig.1 Equal SNR case for 2UEs
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Fig.2 Equal SNR case for 4UEs

Table 3. Test point summary for equal SNR case
	Case No.
	Baseline receiver
	Reference receiver

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

	E1-a1
	5.21
	5.67
	
	
	2.34
	2.12
	
	

	E1-a2
	12.24
	11.94
	
	
	9.13
	9.38
	
	

	E1-b1
	13.75
	13.77
	
	
	11.90
	11.93
	
	

	E1-b2
	7.60
	7.71
	
	
	5.83
	5.74
	
	

	E1-c
	19.03
	19.06
	
	
	15.91
	15.99
	
	

	E2-a1
	1.17
	1.35
	1.1
	0.93
	-2.76
	-2.94
	-3.01
	-3.08

	E2-a2
	9.94 
	9.78 
	9.69 
	10.09 
	4.53 
	4.50 
	4.48 
	4.49 

	E2-b1
	12.70 
	12.63 
	12.47 
	12.51 
	9.54 
	9.38 
	9.51 
	9.43 

	E2-b2
	5.36 
	5.57 
	5.57 
	5.57 
	3.15 
	3.01 
	3.09 
	3.19 


	[image: image10.png]2UE caseU1-a1

9000

8000

~

o

o

o
T

5000

Throughput per UE (Kbps)
2
o
o

=—&—UE1 Baseline receiver
—#—UE2 baseline receiver |
—#—UE1 Referece receiver
=&~ UE2 Referece receiver|
3000% . ! .
0 5 10 15
SINR (dB)





	[image: image11.png]2UE caseU1-a2

16000

14000

12000
10000

8000

Throughput per UE (Kbps)

=—&—UE1 Baseline receiver
—#—UE2 baseline receiver | |

4000 .
—#—UE1 Referece receiver
=&~ UE2 Referece receiver|

2000 1 1 1 1

0 5 10 15 20

SINR (dB)





	[image: image12.png]2UE caseU1-b1

15000
m
iy
X 10000 -
w
=)
9]
o
=
o
<
2
3 5000
£
=—&—UE1 Baseline receiver
—#—UE2 baseline receiver
—#—UE1 Referece receiver
% =&~ UE2 Referece receiver|
0

0 5 10 15 20
SINR (dB)




	[image: image13.png]9000

8000

7000

X 6000

)]
o
o
o

N
o
o
o

Throughput per UE (Kbps)

2UE caseU1-b2

3000

=—&—UE1 Baseline receiver
—#—UE2 baseline receiver
—#—UE1 Referece receiver
=&~ UE2 Referece receiver|

5

10 15
SINR (dB)





	[image: image14.png]«104 2UE caseU1-c

N
N

- - -
B (] o N
T

Throughput per UE (Kbps)
N

=&~ UE1 Baseline receiver | |
—#—UE2 baseline receiver
=#—UE1 Referece receiver| |
=&~ UE2 Referece receiver|

5 10 15 20 25
SINR (dB)





	[image: image15.png]2UE caseU1-d

16000 T T

14000

12000

Throughput per UE (Kbps)

=—&—UE1 Baseline receiver
—#—UE2 baseline receiver | |
—#—UE1 Referece receiver
=&~ UE2 Referece receiver|

0 5 10 15 20
SINR (dB)






	[image: image16.png]2UE caseU1-e
15000 T T T . :

X 10000

)]
o
o
o

Throughput per UE (Kbps)

=—&—UE1 Baseline receiver
—#—UE2 baseline receiver
—#—UE1 Referece receiver
=&~ UE2 Referece receiver|

0 5 10 15 20
SINR (dB)





	


Fig.3 Unequal SNR case for 2UEs
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Fig.4 Unequal SNR case for 4UEs

Table 4. Test point summary for unequal SNR case
	Case No.
	Baseline receiver
	Reference receiver

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

	U1-a1
	6.40 
	1.15 
	
	
	0.98 
	-0.40 
	
	

	U1-a2
	13.03 
	8.47 
	
	
	7.50 
	6.81 
	
	

	U1-b1
	14.33 
	9.97 
	
	
	10.16 
	9.40 
	
	

	U1-b2
	8.19 
	3.76 
	
	
	4.85 
	2.87 
	
	

	U1-c
	19.35 
	14.99 
	
	
	14.31 
	13.80 
	
	

	U1-d
	6.51 
	8.34 
	
	
	4.13 
	4.57 
	
	

	U1-e
	13.20 
	1.00 
	
	
	4.96 
	0.38 
	
	

	U2-a1
	3.14 
	-4.15 
	2.83 
	-4.06 
	-3.93 
	-6.10 
	-3.84 
	-6.20 

	U2-a2
	11.14 
	5.28 
	11.14 
	4.89 
	3.13 
	1.15 
	3.18 
	1.22 

	U2-b1
	13.49 
	8.22 
	13.57 
	8.47 
	7.99 
	6.15 
	8.09 
	6.13 

	U2-b2
	6.66 
	1.47 
	6.51 
	1.28 
	2.39 
	-0.20 
	2.32 
	-0.21 

	U2-c
	2.70 
	5.20 
	2.86 
	5.26 
	-1.31 
	-0.52 
	-1.42 
	-0.65 

	U2-d
	11.05 
	-4.10 
	10.73 
	-3.98 
	0.62 
	-6.30 
	0.30 
	-6.14 


4. Conclusion
In this contribution, simulation results with timing offset and frequency offset are provided for all the test cases agreed in [2]. 
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