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Introduction
Based on the simulation assumptions agreed in RAN4 #82 [1]-[3], interested companies provides simulation results for BS IC without TO/FO in the recent two meetings. One text proposal on BS IC results without TO/FO was agreed in RAN4 #82bis [4].
This contribution provides a text proposal on additional simulation results for BS IC without TO/FO.
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< End of first change >
< Start of second change >
6.2.1
Link level simulation results without time and frequency offset
The document R4-R4-1704557 [6] captures the link level simulation results without time and frequency offset from companies.
Table 6.2.1-1 to Table 6.2.1-4 compare the simulation results between baseline receiver and IC receiver for equal average SNR with 2Rx, equal average SNR with 4Rx, unequal average SNR with 2Rx, and unequal average SNR with 4Rx respectively. Table 6.2.1-5 summarizes averaged IC gain over baseline receiver.

Table 6.2.1-1: Summary of link level simulation results for equal average SNR, 2Rx, 85% TP

	Case Num
	UE id
	China Telecom
	ZTE

	
	
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)

	1-a1
	UE1
	4.92 
	1.59 
	3.33
	5.73 
	1.67 
	4.06

	
	UE2
	4.78 
	1.66 
	3.12
	5.45 
	1.77 
	3.68

	1-a2
	UE1
	11.19 
	8.30 
	2.89
	11.72 
	8.05 
	3.67

	
	UE2
	11.44 
	8.32 
	3.12
	11.79 
	8.10 
	3.69

	1-b1
	UE1
	12.77 
	10.96 
	1.81
	13.09 
	11.43 
	1.66

	
	UE2
	12.87 
	10.94 
	1.93
	13.41 
	11.40 
	2.01

	1-b2
	UE1
	6.71 
	4.90 
	1.81
	7.02 
	5.01 
	2.01 

	
	UE2
	6.77 
	4.89 
	1.88
	6.97 
	5.03 
	1.94 

	1-c
	UE1
	18.09 
	14.69 
	3.40
	18.02 
	14.73 
	3.29

	
	UE2
	17.83 
	14.71 
	3.12
	18.15 
	15.02 
	3.13

	Case Num
	UE id
	Nokia, Alcatel-Lucent Shanghai Bell
	Huawei

	
	
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)

	1-a1
	UE1
	5.48 
	2.49 
	2.98
	5.20 
	1.50 
	3.70 

	
	UE2
	5.77 
	2.55 
	3.21
	4.00 
	1.30 
	2.70 

	1-a2
	UE1
	11.73 
	9.15 
	2.58
	11.20 
	8.00 
	3.20

	
	UE2
	11.96 
	9.13 
	2.83
	10.20 
	7.90 
	2.30

	1-b1
	UE1
	12.46 
	11.03 
	1.44
	12.50 
	10.60 
	1.90

	
	UE2
	12.56 
	11.04 
	1.52
	12.40 
	10.60 
	1.80

	1-b2
	UE1
	6.60 
	5.16 
	1.44
	6.70 
	4.70
	2.00

	
	UE2
	6.71 
	5.20 
	1.51
	6.60 
	4.70
	1.90

	1-c
	UE1
	18.84 
	16.09 
	2.75
	18.00 
	
	

	
	UE2
	18.94 
	16.07 
	2.87
	17.10
	
	


Table 6.2.1-2: Summary of link level simulation results for equal average SNR, 4Rx, 85% TP
	Case Num
	UE id
	China Telecom
	ZTE

	
	
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)

	2-a1
	UE1
	-0.10 
	-3.67 
	3.57
	-0.91 
	-4.31 
	3.40

	
	UE2
	0.44 
	-3.71 
	4.15
	-0.43 
	-4.34 
	3.91

	
	UE3
	0.25 
	-3.72 
	3.97
	-0.25 
	-4.34 
	4.09

	
	UE4
	0.01 
	-3.66 
	3.67
	-0.83 
	-4.30 
	3.47

	2-a2
	UE1
	9.25 
	3.71 
	5.54
	9.63 
	4.02 
	5.61 

	
	UE2
	8.79 
	3.71 
	5.08
	9.44 
	3.96 
	5.48 

	
	UE3
	9.08 
	3.75 
	5.33
	9.45 
	3.95 
	5.50 

	
	UE4
	9.08 
	3.74 
	5.34
	9.44 
	3.96 
	5.48 

	2-b1
	UE1
	11.55 
	8.57 
	2.98
	12.06 
	9.00 
	3.06

	
	UE2
	11.58 
	8.56 
	3.02
	11.99 
	9.00 
	2.99

	
	UE3
	11.62 
	8.56 
	3.06
	12.18 
	8.98 
	3.20

	
	UE4
	11.59 
	8.56 
	3.03
	12.00 
	8.99 
	3.01

	2-b2
	UE1
	4.66 
	2.29 
	2.37
	4.73 
	2.02 
	2.71 

	
	UE2
	4.73 
	2.29 
	2.44
	4.66 
	2.06 
	2.60 

	
	UE3
	4.75 
	2.28 
	2.47
	4.69 
	2.04 
	2.65 

	
	UE4
	4.74 
	2.26 
	2.48
	4.68 
	2.04 
	2.64 

	Case Num
	UE id
	Nokia, Alcatel-Lucent Shanghai Bell
	Huawei

	
	
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)

	2-a1
	UE1
	1.66 
	-3.07 
	4.73
	2.20 
	
	

	
	UE2
	2.64 
	-2.92 
	5.56
	1.50 
	
	

	
	UE3
	1.31 
	-3.16 
	4.47
	1.20 
	
	

	
	UE4
	1.48 
	-3.14 
	4.61
	2.30 
	
	

	2-a2
	UE1
	11.57 
	5.06 
	6.51
	9.80 
	
	

	
	UE2
	12.02 
	5.15 
	6.87
	9.40 
	
	

	
	UE3
	11.17 
	5.03 
	6.14
	9.00 
	
	

	
	UE4
	11.04 
	5.02 
	6.02
	10.00 
	
	

	2-b1
	UE1
	11.46 
	8.65 
	2.80
	11.90 
	
	

	
	UE2
	11.47 
	8.69 
	2.78
	11.80 
	
	

	
	UE3
	11.49 
	8.66 
	2.82
	11.80 
	
	

	
	UE4
	11.41 
	8.62 
	2.79
	11.90 
	
	

	2-b2
	UE1
	4.55 
	2.02 
	2.53
	5.30 
	
	

	
	UE2
	4.57 
	2.06 
	2.51
	5.30 
	
	

	
	UE3
	4.60 
	2.09 
	2.50
	5.20 
	
	

	
	UE4
	4.49 
	1.99 
	2.50
	5.30 
	
	


Table 6.2.1-3: Summary of link level simulation results for unequal average SNR, 2Rx, 85% TP

	Case Num
	UE id
	China Telecom
	ZTE

	
	
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)

	1-a1
	UE1
	5.59 
	0.25 
	5.34
	6.60 
	0.15 
	6.45

	
	UE2
	0.31 
	-1.19 
	1.5
	1.85 
	-1.35 
	3.20

	1-a2
	UE1
	12.01 
	6.80 
	5.21
	12.25 
	6.15 
	6.10

	
	UE2
	7.52 
	6.17 
	1.35
	7.70 
	5.10 
	2.60

	1-b1
	UE1
	13.38 
	9.32 
	4.06
	14.01 
	10.01 
	4.00

	
	UE2
	9.06 
	8.53 
	0.53
	9.76 
	9.00 
	0.76

	1-b2
	UE1
	7.46 
	3.95 
	3.51
	8.00 
	3.95 
	4.05

	
	UE2
	2.87 
	2.25 
	0.62
	3.34 
	2.98 
	0.36

	1-c
	UE1
	18.39 
	13.34 
	5.05
	18.78 
	12.95 
	5.83

	
	UE2
	14.17 
	12.91 
	1.26
	14.61 
	12.24 
	2.37

	1-d
	UE1
	5.56 
	3.13 
	2.43
	6.61 
	4.05 
	2.56

	
	UE2
	7.34 
	3.46 
	3.88
	8.01 
	3.99 
	4.02

	1-e
	UE1
	12.30 
	4.14 
	8.16
	12.20 
	4.60 
	7.60

	
	UE2
	0.21 
	-0.57 
	0.78
	0.92 
	0.85 
	0.07

	Case Num
	UE id
	Nokia, Alcatel-Lucent Shanghai Bell
	Huawei

	
	
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)

	1-a1
	UE1
	6.75 
	1.53 
	5.22
	6.20 
	0.40 
	5.80 

	
	UE2
	1.07 
	0.08 
	0.99
	-0.30 
	-1.60 
	1.30 

	1-a2
	UE1
	12.63 
	7.66 
	4.98
	12.00 
	5.80 
	6.20 

	
	UE2
	7.78 
	7.01 
	0.76
	6.00 
	4.60 
	1.40 

	1-b1
	UE1
	13.26 
	9.50 
	3.76
	13.00 
	8.80 
	4.20 

	
	UE2
	8.60 
	8.67 
	-0.07
	8.60 
	7.90 
	0.70 

	1-b2
	UE1
	7.41 
	4.31 
	3.1
	7.30 
	3.90 
	3.40 

	
	UE2
	2.73 
	2.49 
	0.24
	2.80 
	2.00 
	0.80 

	1-c
	UE1
	19.31 
	14.46 
	4.85
	18.30 
	
	

	
	UE2
	15.26 
	14.03 
	1.23
	13.30 
	
	

	1-d
	UE1
	6.75 
	4.07 
	2.68
	6.20 
	3.50 
	2.70 

	
	UE2
	7.77 
	4.40 
	3.36
	6.50 
	3.50 
	3.00 

	1-e
	UE1
	12.63 
	5.32 
	7.30
	11.90 
	3.90 
	8.00 

	
	UE2
	1.08 
	1.18 
	-0.10
	-0.40 
	-0.60 
	0.20 


Table 6.2.1-4: Summary of link level simulation results for unequal average SNR, 4Rx, 85% TP
	Case Num
	UE id
	China Telecom
	ZTE

	
	
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)

	2-a1
	UE1
	2.15 
	-4.54 
	6.69
	0.50 
	-4.87 
	5.37 

	
	UE2
	-4.89 
	-6.92 
	2.03
	-4.00 
	-6.68 
	2.68 

	
	UE3
	2.16 
	-4.57 
	6.73
	0.50 
	-4.87 
	5.37 

	
	UE4
	-4.92 
	-6.86 
	1.94
	-4.00 
	-6.66 
	2.66 

	2-a2
	UE1
	10.25 
	2.29 
	7.96
	8.40 
	0.35 
	8.05

	
	UE2
	4.43 
	0.71 
	3.72
	2.95 
	-0.69 
	3.64

	
	UE3
	10.18 
	2.34 
	7.84
	8.35 
	0.32 
	8.03

	
	UE4
	3.98 
	0.63 
	3.35
	2.40 
	-0.73 
	3.13

	2-b1
	UE1
	12.40 
	6.97 
	5.43
	13.10 
	7.30 
	5.80

	
	UE2
	7.45 
	5.14 
	2.31
	8.20 
	5.94 
	2.26

	
	UE3
	12.54 
	6.97 
	5.57
	13.10 
	7.30 
	5.80

	
	UE4
	7.44 
	5.15 
	2.29
	8.20 
	5.97 
	2.23

	2-b2
	UE1
	5.79 
	1.45 
	4.34
	6.43 
	2.07 
	4.36

	
	UE2
	0.59 
	-1.12 
	1.71
	1.20 
	-0.45 
	1.65

	
	UE3
	5.83 
	1.46 
	4.37
	6.48 
	2.09 
	4.39

	
	UE4
	0.57 
	-1.13 
	1.70
	1.21 
	-0.44 
	1.65

	2-c
	UE1
	2.14 
	-2.16 
	4.30
	2.24 
	-2.15 
	4.39

	
	UE2
	4.33 
	-1.42 
	5.75
	4.42 
	-0.63 
	5.05

	
	UE3
	2.07 
	-2.14 
	4.21
	2.24 
	-2.15 
	4.39

	
	UE4
	4.29 
	-1.35 
	5.64
	4.41 
	-0.63 
	5.04

	2-d
	UE1
	10.28 
	-0.44 
	10.72
	10.45 
	-0.37 
	10.82

	
	UE2
	-4.54 
	-6.95 
	2.41
	-4.00 
	-6.78 
	2.78

	
	UE3
	10.23 
	-0.50 
	10.73
	10.35 
	-0.37 
	10.72

	
	UE4
	-4.53 
	-6.88 
	2.35
	-4.00 
	-6.78 
	2.78

	Case Num
	UE id
	Nokia, Alcatel-Lucent Shanghai Bell
	Huawei

	
	
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)

	2-a1
	UE1
	4.53 
	-3.92 
	8.45
	3.80 
	
	

	
	UE2
	-3.76 
	-6.10 
	2.33
	-3.50 
	
	

	
	UE3
	4.08 
	-3.96 
	8.04
	2.90 
	
	

	
	UE4
	-4.48 
	-6.34 
	1.87
	-2.90 
	
	

	2-a2
	UE1
	12.87 
	3.71 
	9.16
	10.80 
	
	

	
	UE2
	6.83 
	1.93 
	4.90
	4.50 
	
	

	
	UE3
	12.49 
	3.62 
	8.87
	10.10 
	
	

	
	UE4
	5.60 
	1.76 
	3.84
	5.20 
	
	

	2-b1
	UE1
	12.65 
	7.16 
	5.49
	12.60 
	
	

	
	UE2
	7.05 
	5.26 
	1.79
	7.80 
	
	

	
	UE3
	12.69 
	7.18 
	5.51
	12.60 
	
	

	
	UE4
	6.96 
	5.26 
	1.70
	7.80 
	
	

	2-b2
	UE1
	5.71 
	1.44 
	4.27
	6.11 
	
	

	
	UE2
	0.11 
	-1.02 
	1.13
	1.21 
	
	

	
	UE3
	5.73 
	1.46 
	4.27
	6.12 
	
	

	
	UE4
	0.02 
	-1.04 
	1.06
	1.17 
	
	

	2-c
	UE1
	4.52 
	-1.21 
	5.73
	3.80 
	
	

	
	UE2
	6.82 
	-0.50 
	7.32
	4.50 
	
	

	
	UE3
	4.09 
	-1.26 
	5.35
	2.90 
	
	

	
	UE4
	5.63 
	-0.65 
	6.27
	5.30 
	
	

	2-d
	UE1
	12.86 
	0.72 
	12.14
	10.80 
	
	

	
	UE2
	-3.75 
	-6.09 
	2.35
	-3.50 
	
	

	
	UE3
	12.49 
	0.65 
	11.84
	10.20 
	
	

	
	UE4
	-4.48 
	-6.37 
	1.90
	-2.90 
	
	


Table 6.2.1-5: Companies’ averaged performance gain of IC over baseline receiver, 85% TP

	
	Case Num
	Average SINR gain (dB)

	
	
	UE1
	UE2
	UE3
	UE4

	Equal SNR
	1-a1
	3.1 
	3.1 
	 
	 

	
	1-a2
	2.7 
	2.9 
	 
	 

	
	1-b1
	1.6 
	1.8 
	 
	 

	
	1-b2
	1.6 
	1.6 
	 
	 

	
	1-c
	2.8 
	2.8 
	 
	 

	
	2-a1
	3.7 
	4.2 
	4.0 
	3.7 

	
	2-a2
	5.3 
	5.1 
	5.2 
	5.1 

	
	2-b1
	2.8 
	2.7 
	2.8 
	2.8 

	
	2-b2
	2.3 
	2.3 
	2.3 
	2.4 

	Unequal SNR
	1-a1
	5.3 
	1.8 
	 
	 

	
	1-a2
	5.1 
	1.4 
	 
	 

	
	1-b1
	3.9 
	0.3 
	 
	 

	
	1-b2
	3.4 
	0.4 
	 
	 

	
	1-c
	4.9 
	1.5 
	 
	 

	
	1-d
	2.3 
	3.4 
	 
	 

	
	1-e
	7.3 
	0.3 
	 
	 

	
	2-a1
	6.5 
	2.3 
	6.6 
	2.1 

	
	2-a2
	7.9 
	3.4 
	7.8 
	3.0 

	
	2-b1
	5.3 
	1.8 
	5.4 
	1.8 

	
	2-b2
	4.1 
	1.4 
	4.1 
	1.4 

	
	2-c
	4.2 
	5.2 
	4.3 
	5.1 

	
	2-d
	10.9 
	2.0 
	10.7 
	1.9 


< End of second change >
< Start of third change >
6.3
Summary of link level evaluation
According to the above simulation results without time and frequency offset, the link performance gain of IC receiver over baseline receiver can be summarized as follows:
· For 2Rx equal SNR scenario:
· The average IC gain for cases with EPA5 serving channel and high interference level is 2.7~3.1 dB from per UE perspective (case E1-a1, E1-a2, E1-c).

· The average IC gain for cases with EVA70 serving channel and low interference level is 1.6 ~ 1.8 dB from per UE perspective (case E1-b1, E1-b2).

· There is no obvious difference in terms of IC gain between UE1 and UE2.

· For 4Rx equal SNR scenario:
· The average IC gain for cases with EPA5 serving channel and high interference level is 3.7~ 5.3dB from per UE perspective (case E2-a1, E2-a2).

· The average IC gain for cases with EVA70 serving channel and low interference level is 2.3~ 2.8dB from per UE perspective (case E2-b1, E2-b2).

· There is no obvious difference in terms of IC gain among the 4 UEs.
· For 2Rx unequal SNR scenario (the SNR of UE1 is 3 dB lower than that of UE2):
· If all UEs use the same MCS

· The average IC gain for cases with EPA5 serving channel and high interference level is 4.9~ 5.3 dB and 1.4 ~ 1.8 dB for UE1 and UE2 respectively (case U1-a1, U1-a2, U1-c).

· The average IC gain for cases with EVA70 serving channel and low interference level is 3.4 ~ 3.9 dB and 0.3 ~0.4 dB for UE1 and UE2 respectively (case U1-b1, U1-b2).

· If UEs with different SNR use different MCS

· When MCS 10 is used for UE1 and MCS 15 is used for UE2, with EPA5 serving channel and high interference level, the average IC gain is 2.3 and 3.4 dB for UE1 and UE2 respectively  (case U1-d).
· When MCS 15 is used for UE1 and MCS 10 is used for UE2, with EPA5 serving channel and high interference level, the average IC gain is 7.3 and 0.3 dB for UE1 and UE2 respectively (case U1-e).
· For 4Rx unequal SNR scenario (the SNR of UE1/3 is 3 dB lower than that of UE2/4):
· If all UEs use the same MCS

· The average IC gain for cases with EPA5 serving channel and high interference level is 6.5~ 7.9 dB and 2.1 ~ 3.4 dB for UE1/3 and UE2/4 respectively (case U2-a1, U2-a2).

· The average IC gain for cases with EVA70 serving channel and low interference level is 4.1~ 5.4 dB and 1.4~ 1.8 dB for UE1/3 and UE2/4 respectively (case U2-b1, U2-b2).

· If UEs with different SNR use different MCS

· When MCS 10 is used for UE1/3 and MCS 15 is used for UE2/4, with EPA5 serving channel and high interference level, the average IC gain is 4.2~ 4.3 and 5.1 ~5.2 dB for UE1/3 and UE2/4 respectively (case U2-c).
· When MCS 15 is used for UE1/3 and MCS 10 is used for UE2/4, with EPA5 serving channel and high interference level, the average IC gain is 10.7~ 10.9 dB and 1.9 ~ 2.0 dB for UE1/3 and UE2/4 respectively (case U2-d).
< End of third change >
