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1 Introduction
In RAN4#90 meeting, TP [1] on simulation assumptions and co-existence scenario for CLI co-existence study were approved which include the common assumptions, network layout model, UE distribution, other simulation parameters, antenna configuration and so on. In the RAN4#90bis we provided provisions results based on simulations of those scenarios, based on comments and discussion during the meeting the simulations have been updated and this paper provides the updated analysis and simulation results for FR1.
2 Discussion
The simulation scenario is urban macro, indoor-macro, macro-indoor and indoor from TP on co-existence scenario for CLI [1] which is shown in the following table for FR1. The layout details on all the scenarios are shown in the simulation assumptions [1]. 
Table 1 CLI co-existence scenario for FR1 (4GHz)
	Scenario

No.
	Deployment Scenario

(Aggressor -> Victim)
	Aggressor baseline
	Aggressor in CLI
	Victim

	1
	Macro → Macro
	NR, 100 MHz, DL
	1. NR, 100 MHz, DL50%+UL50%

2. NR, 100MHz, UL100%
	NR, 100 MHz, DL

	2
	
	NR, 100 MHz, UL
	1. NR, 100 MHz, DL50%+UL50%

2. NR, 100MHz, DL100%
	NR, 100 MHz, UL

	3
	Macro → Indoor
	NR, 100 MHz, DL
	1. NR, 100 MHz, DL50%+UL50%

2. NR, 100MHz, UL100%
	NR, 100 MHz, DL

	4
	
	NR, 100 MHz, UL
	1. NR, 100 MHz, DL50%+UL50%

2. NR, 100MHz, DL100%
	NR, 100 MHz, UL

	5
	Indoor → Macro
	NR, 100 MHz, DL
	1. NR, 100 MHz, DL50%+UL50%

2. NR, 100MHz, UL100%
	NR, 100 MHz, DL

	6
	
	NR, 100 MHz, UL
	1. NR, 100 MHz, DL50%+UL50%

2. NR, 100MHz, DL100%
	NR, 100 MHz, UL

	7
	Indoor → Indoor
	NR, 100 MHz, DL
	1. NR, 100 MHz, DL50%+UL50%

2. NR, 100MHz, UL100%
	NR, 100 MHz, DL

	8
	
	NR, 100 MHz, UL
	1. NR, 100 MHz, DL50%+UL50%

2. NR, 100MHz, DL100%
	NR, 100 MHz, UL


3 Simulation results for FR1
According to assumptions approved in TP [1], we can obtain the simulation results which are shown as figure 1 ~ figure 16 for FR1. 
3.1 Macro -> Macro (Urban Macro)
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Figure 1 CDF of DL SINR for scenarios No.1
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Figure 2 CDF of DL throughput for scenarios No.1
Table 2 results comparison for scenarios No.1
	Victim

(Macro)
	Aggressor

(Macro)
	SINR (dB)
	Throughput (Mb/s)
	Note

	
	
	5%
	50%
	95%
	5%
	50%
	95%
	

	DL
	DL
	-6.08
	21.28
	44.79
	18.75
	417.45
	587.7
	baseline

	DL
	50DL/50UL
	-5.61
	21.40
	45.53
	20.65
	419.85
	587.7
	

	DL
	UL
	-5.95
	21.65
	45.00
	19.28
	424.75
	587.7
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Figure 3 CDF of UL SINR for scenarios No.2
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Figure 4 CDF of UL throughput for scenarios No.2
Table 3 results comparison for scenarios No.2
	Victim

(Macro)
	Aggressor

(Macro)
	SINR (dB)
	Throughput (Mb/s)
	Note

	
	
	5%
	50%
	95%
	5%
	50%
	95%
	

	UL
	UL
	-3.98
	15.78
	19.97
	19.06
	207.55
	261.4
	baseline

	UL
	50DL/50UL
	-4.25
	15.50
	19.99
	18.11
	204.03
	261.7
	

	UL
	DL
	-4.74
	15.26
	20.00
	16.41
	200.92
	261.8
	


3.2 Macro -> Indoor
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Figure 5 CDF of DL SINR for scenarios No.3
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Figure 6 CDF of DL throughput for scenarios No.3
Table 4 results comparison for scenarios No.3
	Victim

(Indoor)
	Aggressor

(Macro)
	SINR (dB)
	Throughput (Mb/s)
	Note

	
	
	5%
	50%
	95%
	5%
	50%
	95%
	

	DL
	DL
	-3.95
	2.23
	10.98
	28.76
	83.53
	221.57
	baseline

	DL
	50DL/50UL
	-3.89
	2.19
	10.88
	29.12
	83.06
	219.78
	

	DL
	UL
	-3.93
	2.25
	11.07
	28.88
	83.86
	223.22
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Figure 7 CDF of UL SINR for scenarios No.4
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Figure 8 CDF of UL throughput for scenarios No.4
Table 5 results comparison for scenarios No.4
	Victim

(Indoor)
	Aggressor

(Macro)
	SINR (dB)
	Throughput (Mb/s)
	Note

	
	
	5%
	50%
	95%
	5%
	50%
	95%
	

	UL
	UL
	-3.53
	1.73
	10.06
	20.84
	51.69
	136.71
	baseline

	UL
	50DL/50UL
	-3.47
	1.77
	9.88
	21.05
	52.02
	134.59
	

	UL
	DL
	-3.54
	1.70
	9.78
	20.77
	51.52
	133.39
	


3.3 Indoor -> Macro
[image: image9.emf]
Figure 9 CDF of DL SINR for scenarios No.5
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Figure 10 CDF of DL throughput for scenarios No.5
Table 6 results comparison for scenarios No.5
	Victim

(Macro)
	Aggressor

(Indoor)
	SINR (dB)
	Throughput (Mb/s)
	Note

	
	
	5%
	50%
	95%
	5%
	50%
	95%
	

	DL
	DL
	-0.89
	13.82
	29.46
	50.69
	274.13
	577.19
	baseline

	DL
	50DL/50UL
	-0.93
	14.24
	29.49
	50.33
	282.09
	577.90
	

	DL
	UL
	-0.98
	13.82
	29.57
	49.92
	274.18
	579.36
	


[image: image11.emf]
Figure 11 CDF of UL SINR for scenarios No.6
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Figure 12 CDF of UL throughput for scenarios No.6
Table 7 results comparison for scenarios No.6
	Victim

(Macro)
	Aggressor

(Indoor)
	SINR (dB)
	Throughput (Mb/s)
	Note

	
	
	5%
	50%
	95%
	5%
	50%
	95%
	

	UL
	UL
	-2.45
	18.23
	23.96
	25.54
	238.87
	288
	baseline

	UL
	50DL/50UL
	-2.38
	18.03
	23.96
	25.88
	236.31
	288
	

	UL
	DL
	-2.18
	18.26
	23.97
	26.85
	239.30
	288
	


3.4 Indoor -> Indoor
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Figure 13 CDF of DL SINR for scenarios No.7
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Figure 14 CDF of DL throughput for scenarios No.7
Table 8 results comparison for scenarios No.7
	Victim

(Indoor)
	Aggressor

(Indoor)
	SINR (dB)
	Throughput (Mb/s)
	Note

	
	
	5%
	50%
	95%
	5%
	50%
	95%
	

	DL
	DL
	-4.03
	2.12
	10.96
	28.33
	82.27
	221.31
	baseline

	DL
	50DL/50UL
	-4.16
	2.09
	10.90
	27.62
	81.85
	220.21
	

	DL
	UL
	-4.03
	2.13
	10.95
	28.36
	82.35
	221.17
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Figure 15 CDF of UL SINR for scenarios No.8
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Figure 16 CDF of UL throughput for scenarios No.8
Table 9 results comparison for scenarios No.8
	Victim

(Indoor)
	Aggressor

(Indoor)
	SINR (dB)
	Throughput (Mb/s)
	Note

	
	
	5%
	50%
	95%
	5%
	50%
	95%
	

	UL
	UL
	-3.72
	1.68
	9.40
	20.05
	51.37
	128.90
	baseline

	UL
	50DL/50UL
	-3.78
	1.49
	9.83
	19.86
	49.86
	133.93
	

	UL
	DL
	-3.73
	1.65
	9.28
	20.01
	51.10
	127.51
	


3.5 Summary

Looking at the 50% and 5% points we have:

Table 10. Summary of SNR and throughput degradation at 50%-tile point for FR1
	Aggressor->Victim
	Victim DL
	Victim UL

	
	SNR degradation (dB)
	Throughput degradation (%)
	SNR degradation (dB)
	Throughput degradation (%)

	
	50DL/50UL
	UL
	50DL/50UL
	UL
	50DL/50UL
	DL
	50DL/50UL
	DL

	Macro -> Macro
	-0.12
	-0.37
	-0.57%
	-1.75%
	0.28
	0.52
	1.70%
	3.19%

	Macro -> Indoor
	0.04
	-0.02
	0.56%
	-0.40%
	-0.04
	0.03
	-0.64%
	0.33%

	Indoor -> Macro
	-0.42
	0
	-2.90%
	-0.02%
	0.2
	-0.03
	1.07%
	-0.18%

	Indoor -> Indoor
	0.03
	-0.01
	0.51%
	-0.10%
	0.19
	0.03
	2.94%
	0.53%


Table 11. Summary of SNR and throughput degradation at 5%-tile point for FR1
	Aggressor->Victim
	Victim DL
	Victim UL

	
	SNR degradation (dB)
	Throughput degradation (%)
	SNR degradation (dB)
	Throughput degradation (%)

	
	50DL/50UL
	UL
	50DL/50UL
	UL
	50DL/50UL
	DL
	50DL/50UL
	DL

	Macro -> Macro
	-0.47
	-0.13
	-10.13%
	-2.83%
	0.27
	0.76
	4.98%
	13.90%

	Macro -> Indoor
	-0.06
	-0.02
	-1.25%
	-0.42%
	-0.06
	0.01
	-1.01%
	0.34%

	Indoor -> Macro
	0.04
	0.09
	0.71%
	1.52%
	-0.07
	-0.27
	-1.33%
	-5.13%

	Indoor -> Indoor
	0.13
	0
	2.51%
	-0.10%
	0.06
	0.01
	0.95%
	0.20%


Based on co-existence simulation results for CLI in adjacent channels for all FR1 scenarios, the following observations are made:
· Because of the interference from BS to BS for TDD flexible duplex, there is degradation when the victim is UL.
· If there is no or very minimal impact on RF requirement, the performance for TDD flexible duplex is worse than the baseline’s for Macro-to-Macro scenarios.
· Because adjacent channel interference is not the main factor for Indoor-to-Macro and Indoor-to- Indoor scenarios, the difference of performance is very small between TDD flexible duplex system and baseline system.
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