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1 Introduction
In this contribution, we discussed Relay Node (RN) ACS for both access and backhaul link based on coexistence simulation.
2 Discussion
2.1 RN access link
ACS for RN access link is obtained from simulation case A4~H4, in which A4, C4, E4 and G4 are for outdoor RN, and B4, D4, F4 and H4 are for thruwall RN. For all simulation cases, the victim link is UE->RN, and the aggressors are UEs at the adjacent channel.
Table 1 Simulation Cases for deriving ACLR of RN backhaul link
	
	Simulation Case

	Outdoor Relay
	A4,C4,E4,G4

	Thruwall Relay
	B4,D4,F4,H4


The averaging simulation results from different companies [1] are showed in Table 2~5 for outdoor RN and Table 6~9 for thruwall RN. 
Table 2 Simulation summary for cell average throughput loss for outdoor RN with PC set 1
	ACIR [dB]
	Case A4
	Case C4
	Case E4
	Case G4

	20
	8.02 
	5.51 
	8.3
	5.11 

	25
	4.63 
	3.30 
	4.77
	3.14 

	30
	2.44 
	1.83 
	2.49
	1.79 

	35
	1.17 
	0.91 
	1.24
	0.96 

	40
	0.50 
	0.45 
	0.57
	0.46 

	45
	0.21 
	0.17 
	0.24
	0.22 


Table 3 Simulation summary for cell edge throughput loss for outdoor RN with PC set 1
	ACIR [dB]
	Case A4
	Case C4
	Case E4
	Case G4

	20
	28.32 
	29.70 
	25.63 
	24.32 

	25
	15.17 
	16.00 
	13.60 
	12.85 

	30
	7.15 
	8.27 
	5.78 
	5.56 

	35
	2.60 
	3.36 
	2.25 
	2.16 

	40
	1.25 
	1.10 
	0.80 
	0.58 

	45
	0.43 
	0.50 
	0.19 
	0.21 


Table 4 Simulation summary for cell average throughput loss for outdoor RN with PC set 2
	ACIR [dB]
	Case A4
	Case C4
	Case E4
	Case G4

	20
	5.12 
	5.63 
	-
	3.92

	25
	4.10 
	3.14 
	5.08
	2.35

	30
	2.20 
	1.63 
	2.69
	1.71

	35
	1.17 
	0.79 
	1.55
	0.74

	40
	0.53 
	0.46 
	0.84
	0.46

	45
	0.40 
	0.09 
	0.46
	3.92


Table 5 Simulation summary for cell edge throughput loss for outdoor RN with PC set 2
	ACIR [dB]
	Case A4
	Case C4
	Case E4
	Case G4

	20
	14.10 
	19.61 
	-
	-

	25
	12.95 
	10.58 
	14.28 
	16.55

	30
	6.86 
	4.58 
	10.06 
	10.73

	35
	3.38 
	2.46 
	6.39 
	6.40

	40
	2.42 
	1.40 
	3.54 
	2.79

	45
	1.07 
	0.17 
	1.23 
	1.05


Table 6 Simulation summary for cell average throughput loss for Thruwall RN with PC set 1
	ACIR [dB]
	Case B4
	Case D4
	Case F4
	Case H4

	20
	2.25 
	0.70 
	2.27 
	0.64 

	25
	1.19 
	0.36 
	1.23 
	0.34 

	30
	0.60 
	0.19 
	0.62 
	0.18 

	35
	0.32 
	1.32 
	0.30 
	0.09 

	40
	0.14 
	1.04 
	0.15 
	0.05 

	45
	0.07
	0.52 
	0.07 
	0.02 


Table 7 Simulation summary for cell edge throughput loss for Thruwall RN with PC set 1
	ACIR [dB]
	Case B4
	Case D4
	Case F4
	Case H4

	20
	13.27 
	-
	12.94
	3.40 

	25
	7.31 
	-
	7.26
	1.79 

	30
	3.42 
	-
	3.47
	0.93 

	35
	1.58 
	16.77 
	1.64
	0.48 

	40
	0.67 
	17.00 
	0.64
	0.24 

	45
	0.32 
	9.51 
	0.295
	0.10 


Table 8 Simulation summary for cell average throughput loss for Thruwall RN with PC set 2
	ACIR [dB]
	Case B4
	Case D4
	Case F4
	Case H4

	20
	- 
	0.25 
	0.82 
	0.23 

	25
	- 
	0.12 
	0.40 
	0.12 

	30
	-
	0.06 
	0.19 
	0.06 

	35
	2.56 
	0.03 
	0.09 
	0.03 

	40
	1.53 
	0.02 
	0.03 
	0.01 

	45
	0.76
	0.01 
	0.01 
	0.00 


Table 9 Simulation summary for cell edge throughput loss for Thruwall RN with PC set 2
	ACIR [dB]
	Case B4
	Case D4
	Case F4
	Case H4

	20
	-
	0.89 
	2.61
	0.75 

	25
	- 
	0.48 
	1.16
	0.45 

	30
	- 
	0.25 
	0.51
	0.23 

	35
	14.70 
	0.10 
	0.21
	0.16 

	40
	10.57 
	0.05 
	0.02
	0.08 

	45
	5.53 
	0.01 
	0
	0.01 


The simulation results show that for both outdoor RN and thruwall RN, ACIR of about 30dB would satisfy cell average throughput loss less than 5% with PC set 1 and PC set 2. However, for some simulation cases, the corresponding cell edge throughput loss is larger than 5% at ACIR of 30dB. Considering that ACIR is the function of ACS of RN access link and ACLR of UE which is assumed to be 30dB, ACIR could not be better than UE ACLR. Thus for cases that endure severe cell edge throughput loss, it is suggested that solutions such as proper uplink power control or RN network topology could be applied to limit the interference level at the receiver of RN access link. 
Therefore according to above analysis, it is suggested that for both outdoor and thruwall RN access side, the ACS value could be set 45dB in order to not let RN be the limiting link for coexistence.
2.2 RN backhaul link

For RN backhaul link, the ACS value is obtained from simulation case A3~H3, in which A3, C3, E3 and G3 are for outdoor RN, and the rest are for thruwall RN. For all simulation cases, the victim link is eNB->RN, and the aggressor eNBs at the adjacent channel.
Table 10 Simulation Cases for deriving ACS of RN backhaul link
	
	Simulation Case

	Outdoor Relay
	A3,C3,E3,G3

	Thruwall Relay
	B3,D3,F3,H3


By averaging simulation results from different companies [1] which showed in Table 11&12 for outdoor RN and Table 13&14 for thruwall RN, we could obtain ACS value. 
Table 11 Simulation summary for cell average throughput loss for outdoor RN
	ACIR [dB]
	Case A3
	Case C3
	Case E3
	Case G3

	20
	6.88
	6.07
	4.27
	3.47

	25
	3.68
	3.42
	1.74
	2.13

	30
	1.48
	1. 50
	0.79
	0.92

	35
	0.61
	0.60
	0.29
	0.27

	40
	0.23
	0.21
	0.14
	0.099

	45
	0.07
	0.07
	0.02
	0.022


Table 12 Simulation summary for cell edge throughput loss for outdoor RN
	ACIR [dB]
	Case A3
	Case C3
	Case E3
	Case G3

	20
	29.71
	29.72
	18.703
	20.94 

	25
	14.85
	14.77
	7.37
	11.73 

	30
	6.26
	6.35
	2.56
	4.76 

	35
	2.14
	2.42
	0.83
	2.08 

	40
	0.71
	0.82
	0.26
	0.52 

	45
	0.25
	0.29
	0.05
	0.08 


Table 13 Simulation summary for cell average throughput loss for Thruwall RN
	ACIR [dB]
	Case B3
	Case D3
	Case F3
	Case H3

	20
	4.36
	4.29 
	4.74
	2.57 

	25
	1.85
	1.89 
	1.95
	2.45 

	30
	0.67
	0.78 
	0.86
	1.26 

	35
	0.26
	0.30 
	0.27
	0.37 

	40
	0.09
	0.09 
	0.07
	0.15 

	45
	0.03
	0.03 
	0.02
	0.02 


Table 14 Simulation summary for cell edge throughput loss for Thruwall RN
	ACIR [dB]
	Case B3
	Case D3
	Case F3
	Case H3

	20
	11.03
	20.32 
	15.82
	15.75 

	25
	3.86
	8.54 
	5.80
	12.59 

	30
	1.29
	3.33 
	2.22
	5.29 

	35
	0.36
	1.26 
	0.46
	1.73 

	40
	0.12
	0.45 
	0.18
	0.65 

	45
	0.05
	0.13 
	0.06
	0.10 


The simulation results show that for outdoor and thruwall RN, ACIR of about 33dB would satisfy cell average & cell edge throughput loss less than 5%. Thus ACS for RN backhaul link could be assumed to be 33dB by assuming eNB ACLR of 45dB. However, considering that simulations do not cover all deployment cases, for example, the backhaul antenna is omni-directional rather than directional in the simulation, it is suggested that additional implementation margin for ACS could be necessary in order to ensure safe coexistence for all deployment cases. Moreover, relay can achieve better ACS performance in practical implementation. Therefore, 45dB ACS for RN backhaul could be applied as suggested in [3].
3 Conclusion

In this contribution we discussed issues related to ACS for relays for both access and backhaul link. According to coexistence study, it is proposed that for both outdoor and thruwall RN, ACS value for RN access and backhaul side could be set 45dB in order to not let RN be the limiting link for coexistence.
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