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1 Introduction

Relay co-existence had been discussed for several meeting and some simulation results had been provided. In RAN4#58AH meeting, traffic assumptions for relay coexistence studies[1] were approved in principle.

Updated coexistence simulation results for thruwall scenario including uplink and downlink are submitted in this contribution. And updated coexistence simulation results for outdoor scenario including uplink and downlink are submitted in [2].
2 Cases and Assumptions

This contribution provides simulation results in the following cases. The average throughput loss and 5% CDF loss are evaluated.
Table 6.1-1 Coexistence simulation cases

	Case
	Aggressors
	Victim Link
	Relay Deployment
	RN antenna configuration
	Propagaion Model
	RN Max Power
	Power control

	B1
	eNB and RN access side
	eNB -> UE
	6.2.4
Case 1
DR=1.5R


	6.4b
Truwall relay
GBH = 15 dBi
	Case 1

with site planning

NLOS
	PAC,max=24 dBm

PBH.max=[24,30] dBm
<Additional uplink simulation cases are FFS for covering both 24 and 30 dBm  >
	N/A



	B2-1
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC1

	B2-2
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC2

	B3
	eNB
	eNB -> RN

eNB -> UE
	
	
	
	
	N/A


	B4-1
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC1 

	B4-2
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC2 


	Case
	Aggressors
	Victim Link
	Relay Deployment
	RN antenna configuration
	Propagaion Model
	RN Max Power
	Power control

	D1
	eNB and RN access side
	eNB -> UE
	6.2.4
Case 3
DR=1.5R


	6.4b
Truwall relay
GBH = 15 dBi
	Case 3

with site planning

NLOS
	PAC,max=24 dBm

PBH.max=[24,30] dBm
< Additional uplink simulation cases are FFS for covering both 24 and 30 dBm >
	N/A



	D2-1
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC1

	D2-2
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC2

	D3
	eNB
	eNB -> RN

eNB -> UE
	
	
	
	
	N/A


	D4-1
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC1 

	D4-2
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC2 


3 Simulation Results

Table 1 Case B1 ACIR VS throughput loss
	ACIR
	20dB
	25 dB
	30 dB
	35 dB
	40 dB
	45dB
	50dB

	5% Throughput Loss (%)
	9.05
	6.95
	5.85
	4.98
	4.26
	3.94
	3.93

	Average Throughput Loss (%)
	3.43
	2.57
	1.94
	1.51
	1.32
	1.23
	1.18
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Fig 1 Case B1

Table 2 Case B2-1 ACIR VS throughput loss with PBH.max=24
	ACIR 
	20dB
	25 dB
	30 dB
	35 dB
	40 dB
	45dB
	50dB

	5% Throughput Loss (%)
	21.65
	9.74
	3.57
	1.28
	0.23
	0.12
	0.06

	Average Throughput Loss (%)
	8.27
	4.20
	1.98
	0.82
	0.42
	0.23
	0.17


[image: image2.png]ThroughputLoss(%)

Case B2-1

25
—+— 5% Edge ThroughputLoss
—+#— Average ThrouguputLoss

20

15

10

sl

9 i 1 — “

20 30 35 40 45 50





Fig 2 case B2-1 ACIR VS throughput loss with PBH.max=24
Table 3  Case B2-1  ACIR VS throughput loss with PBH.max=30
	ACIR 
	20dB
	25 dB
	30 dB
	35 dB
	40 dB
	45dB
	50dB

	5% Throughput Loss (%)
	24.01
	9.79
	3.89
	0.92
	0.43
	0.19
	0.12

	Average Throughput Loss (%)
	8.45
	4.19
	1.98
	0.75
	0.40
	0.20
	0.14
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Fig 3 case B2-1 ACIR VS throughput loss with PBH.max=30
Table 4  Case B2-2  ACIR VS throughput loss with PBH.max=24
	ACIR 
	20dB
	25 dB
	30 dB
	35 dB
	40 dB
	45dB
	50dB

	5% Throughput Loss (%)
	26.28
	11.08
	3.22
	0.84
	0.45
	0.21
	0.03

	Average Throughput Loss (%)
	10.70
	5.24
	2.30
	0.99
	0.37
	0.19
	0.10
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Fig 4 case B2-2 ACIR VS throughput loss with PBH.max=24
Table 5  Case B2-2  ACIR VS throughput loss with PBH.max=30
	ACIR 
	20dB
	25 dB
	30 dB
	35 dB
	40 dB
	45dB
	50dB

	5% Throughput Loss (%)
	25.66
	10.03
	3.57
	0.82
	0.44
	0.16
	0.10

	Average Throughput Loss (%)
	10.09
	4.96
	2.22
	1.01
	0.36
	0.17
	0.14
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Fig 5 case B2-2 ACIR VS throughput loss with PBH.max=30
Table 6 Case B3 ACIR VS throughput loss
	ACIR 
	20dB
	25 dB
	30 dB
	35 dB
	40 dB
	45dB
	50dB

	5% Throughput Loss (%)
	7.57
	2.07
	0.53
	0.10
	0.01
	
	

	Average Throughput Loss (%)
	4.06
	1.78
	0.70
	0.25
	0.08
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Fig 6 case B3
Table 7  Case B4-1  ACIR VS throughput loss with PBH.max=24
	ACIR 
	20dB
	25 dB
	30 dB
	35 dB
	40 dB
	45dB
	50dB

	5% Throughput Loss (%)
	14.52
	8.61
	4.39
	2.08
	0.82
	0.42
	0.18

	Average Throughput Loss (%)
	2.65
	1.42
	0.72
	0.43
	0.17
	0.10
	0.04
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Fig 7 case B4-1 ACIR VS throughput loss with PBH.max=24
Table 8  Case B4-1  ACIR VS throughput loss with PBH.max=30

	ACIR 
	20dB
	25 dB
	30 dB
	35 dB
	40 dB
	45dB
	50dB

	5% Throughput Loss (%)
	15.97
	6.98
	3.52
	1.81
	0.98
	0.35
	0.14

	Average Throughput Loss (%)
	2.63
	1.38
	0.71
	0.40
	0.20
	0.10
	0.05
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Fig 8 case B4-1 ACIR VS throughput loss with PBH.max=30
Table 9  Case B4-2  ACIR VS throughput loss with PBH.max=24

	ACIR 
	20dB
	25 dB
	30 dB
	35 dB
	40 dB
	45dB
	50dB

	5% Throughput Loss (%)
	6.94
	3.31
	1.36
	0.46
	0.27
	0.10
	0.03

	Average Throughput Loss (%)
	0.92
	0.43
	0.21
	0.10
	0.06
	0.02
	0.01
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Fig 9 case B4-2 ACIR VS throughput loss with PBH.max=24
Table 10  Case B4-2  ACIR VS throughput loss with PBH.max=30
	ACIR 
	20dB
	25 dB
	30 dB
	35 dB
	40 dB
	45dB
	50dB

	5% Throughput Loss (%)
	6.57
	3.49
	1.41
	0.47
	0.30
	0.14
	0.10

	Average Throughput Loss (%)
	0.90
	0.47
	0.22
	0.10
	0.05
	0.02
	0.01
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Fig 10 case B4-2 ACIR VS throughput loss with PBH.max=30
Table 11  Case D1  ACIR VS throughput loss

	ACIR 
	20dB
	25 dB
	30 dB
	35 dB
	40 dB
	45dB
	50dB

	5% Throughput Loss (%)
	12.07
	11.33
	10.73
	10.21
	9.76
	9.37
	9.07

	Average Throughput Loss (%)
	2.51
	2.27
	2.16
	2.03
	1.93
	1.87
	1.78
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Fig 11 case D1

Table 12  Case D2-1  ACIR VS throughput loss with PBH.max=24
	ACIR 
	20dB
	25 dB
	30 dB
	35 dB
	40 dB
	45dB
	50dB

	5% Throughput Loss (%)
	
	56.20
	30.58
	13.82
	6.26
	2.09
	0.76

	Average Throughput Loss (%)
	
	20.55
	12.84
	6.79
	3.61
	1.74
	1.07
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Fig 12 case D2-1 ACIR VS throughput loss with PBH.max=24

Table 13  Case D2-1  ACIR VS throughput loss with PBH.max=30
	ACIR 
	20dB
	25 dB
	30 dB
	35 dB
	40 dB
	45dB
	50dB

	5% Throughput Loss (%)
	
	50.54
	30.96
	14.16
	6.61
	2.54
	1.82

	Average Throughput Loss (%)
	
	20.61
	11.47
	7.42
	4.13
	2.00
	1.12
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Fig 13 case D2-1 ACIR VS throughput loss with PBH.max=30

Table 14  Case D2-2  ACIR VS throughput loss with PBH.max=24
	ACIR 
	20dB
	25 dB
	30 dB
	35 dB
	40 dB
	45dB
	50dB

	5% Throughput Loss (%)
	
	54.73
	27.21
	10.85
	4.08
	1.14
	0.47

	Average Throughput Loss (%)
	
	17.37
	9.93
	5.15
	2.33
	1.09
	0.45
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Fig 14 case D2-2 ACIR VS throughput loss with PBH.max=24

Table 15  Case D2-2  ACIR VS throughput loss with PBH.max=30
	ACIR 
	20dB
	25 dB
	30 dB
	35 dB
	40 dB
	45dB
	50dB

	5% Throughput Loss (%)
	
	49.97
	26.50
	10.82
	3.92
	1.30
	0.61

	Average Throughput Loss (%)
	
	16.88
	9.72
	5.10
	2.24
	0.97
	0.46
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Fig 15 case D2-2 ACIR VS throughput loss with PBH.max=30

Table 16  Case D3  ACIR VS throughput loss

	ACIR 
	20dB
	25 dB
	30 dB
	35 dB
	40 dB
	45dB
	50dB

	5% Throughput Loss (%)
	8.74
	3.95
	1.73
	0.70
	0.27
	0.03
	

	Average Throughput Loss (%)
	3.03
	1.31
	0.54
	0.21
	0.08
	0.02
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Fig 16 case D3
Table 17  Case D4-1  ACIR VS throughput loss with PBH.max=24

	ACIR 
	20dB
	25 dB
	30 dB
	35 dB
	40 dB
	45dB
	50dB

	5% Throughput Loss (%)
	8.05
	4.21
	2.52
	1.19
	0.53
	0.30
	0.15

	Average Throughput Loss (%)
	0.84
	0.46
	0.24
	0.13
	0.07
	0.04
	0.02
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Fig 17 case D4-1 ACIR VS throughput loss with PBH.max=24
Table 18  Case D4-1  ACIR VS throughput loss with PBH.max=30

	ACIR 
	20dB
	25 dB
	30 dB
	35 dB
	40 dB
	45dB
	50dB

	5% Throughput Loss (%)
	8.71
	4.67
	2.81
	1.49
	0.47
	0.31
	0.17

	Average Throughput Loss (%)
	0.84
	0.48
	0.27
	0.14
	0.07
	0.04
	0.02
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Fig 18 case D4-1 ACIR VS throughput loss with PBH.max=30
Table 19  Case D4-2  ACIR VS throughput loss with PBH.max=24
	ACIR 
	20dB
	25 dB
	30 dB
	35 dB
	40 dB
	45dB
	50dB

	5% Throughput Loss (%)
	1.18
	0.59
	0.31
	0.13
	0.08
	0.03
	0.01

	Average Throughput Loss (%)
	0.29
	0.14
	0.08
	0.04
	0.02
	0.01
	0.005
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Fig 19 case D4-2 ACIR VS throughput loss with PBH.max=24
Table 20  Case D4-2  ACIR VS throughput loss with PBH.max=30
	ACIR 
	20dB
	25 dB
	30 dB
	35 dB
	40 dB
	45dB
	50dB

	5% Throughput Loss (%)
	0.93
	0.56
	0.29
	0.13
	0.08
	0.05
	0.03

	Average Throughput Loss (%)
	0.26
	0.15
	0.07
	0.04
	0.02
	0.01
	0.01
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Fig 20 case D4-2 ACIR VS throughput loss with PBH.max=30
4 Conclusion
In this contribution, simulation results for Case B and Case D are provided.
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