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1 Introduction
In RAN4 #57 meeting, some initial simulation results for access link were present [1]. In this contribution, we present results for scenario A2~H2 and A3~H3. 
2 Discussion
2.1 Simulation Scenarios
For simulation case 2 (A2~H2), the victim link is UE->eNB, and the aggressors are scheduled UEs and RNs at the adjacent channel. For simulation case 3 (A3~H3), the victim links are eNB-> RN and eNB->UE, and the aggressor is eNB at the adjacent channel. Herein we consider the backhaul only and the throughput loss of the victim link eNB->RN is evaluated. As always RNs backhaul links are independently designated in transmitting status with a probability of 50%.
Table 1 Coexistence simulation cases for RN backhaul UL [2]
	Case
	RN antenna configuration
	RN Max Power
	Relay Deployment
	Propagation Model
	Power Control

	A2-1
	6.4b Outdoor relay, GBH = 15 dBi
	PBH,max=30dBm
	6.2.1 Case 1(Relay at cell edge) DR=1.5R
	Case 1 with site planning
NLOS
	PC 1

	A2-2
	
	
	
	
	PC 2

	B2-1
	6.4b Truwall relay GBH = 15 dBi
	PBH.max=[24,30] dBm
	6.2.4 Case 1
(Random building) DR=1.5R
	Case 1 with site planning
NLOS
	PC 1

	B2-2
	
	
	
	
	PC 2

	C2-1
	6.4b Outdoor relay GBH = 15 dBi
	PBH,max=30dBm
	6.2.1Case 3
(Relay at cell edge) DR=1.5R
	Case 3 with site planning
NLOS
	PC 1

	C2-2
	
	
	
	
	PC 2

	D2-1
	6.4b Truwall relay GBH = 15 dBi
	PBH.max=[24,30] dBm
	6.2.4 Case 3
(Random building) DR=1.5R
	Case 3 with site planning

NLOS
	PC 1

	D2-2
	
	
	
	
	PC 2

	E2-1
	6.4b Outdoor relay GBH = 15 dBi
	PBH,max=30dBm
	6.2.2 Case 1

(Square grid)
	Case 1 with site planning
NLOS
	PC 1

	E2-2
	
	
	
	
	PC 2

	F2-1
	6.4b Truwall relay GBH = 15 dBi
	PBH.max=[24,30] dBm
	6.2.2 Case 1
(Square grid)
	Case 1 with site planning

NLOS
	PC 1

	F2-2
	
	
	
	
	PC 2

	G2-1
	6.4b Outdoor relay GBH = 15 dBi
	PBH,max=30dBm
	6.2.2 Case 3
(Square grid)
	Case 3 with site planning
NLOS
	PC 1

	G2-2
	
	
	
	
	PC 2

	H2-1
	6.4b Truwall relay GBH = 15 dBi
	PBH.max=[24,30] dBm
	6.2.2 Case 3
(Square grid)
	Case 3 with site planning

NLOS
	PC 1

	H2-2
	
	
	
	
	PC 2


Table 2 Coexistence simulation cases for RN backhaul DL [2]
	Case
	RN antenna configuration
	Relay Deployment
	Propagation Model

	A3
	6.4b Outdoor relay GBH = 15 dBi
	6.2.1 Case 1 (Relay at cell edge) DR=1.5R
	Case 1 with site planning NLOS

	B3
	6.4b Truwall relay GBH = 15 dBi
	6.2.4 Case 1 (Random building) DR=1.5R
	

	C3
	6.4b Outdoor relay GBH = 15 dBi
	6.2.1 Case 3 (Relay at cell edge) DR=1.5R
	Case 3 with site planning NLOS

	D3
	6.4b Truwall relay GBH = 15 dBi
	6.2.4 Case 3 (Random building) DR=1.5R
	

	E3
	6.4b Outdoor relay GBH = 15 dBi
	6.2.2 Case 1 (Square grid)
	Case 1 with site planning NLOS

	F3
	6.4b Truwall relay GBH = 15 dBi
	
	

	G3
	6.4b Outdoor relay GBH = 15 dBi
	6.2.2 Case 3 (Square grid)
	Case 3 with site planning NLOS

	H3
	6.4b Truwall relay GBH = 15 dBi
	
	


2.2 Simulation results
Simulation results of LTE UL average throughput loss and 5% CDF throughput loss for case A2~H2 are summarized in Table 3~6 and Figure 1~4. And simulation results of RN backhaul DL average throughput loss and 5% CDF throughput loss for case A3~H3 are summarized in Table 7~8 and Figure 5~6.
Table 3 Average throughput loss of LTE UL coexisting with RN with PC 1
	Simulation Case
	Average throughput loss (%)

	ACIR/dB
	A2-1
	B2-1
	C2-1
	D2-1
	E2-1
	F2-1
	G2-1
	H2-1

	25
	8.95 
	11.13 
	23.95 
	10.61 
	19.41 
	19.41 
	24.12 
	24.12 

	30
	6.57 
	8.23 
	16.30 
	7.51 
	9.97 
	9.97 
	17.01 
	17.01 

	35
	2.41 
	4.91 
	9.96 
	4.73 
	5.45 
	5.45 
	10.51 
	10.51 

	40
	0.82 
	3.34 
	4.77 
	3.27 
	2.83 
	2.83 
	5.75 
	5.75 

	45
	0.27 
	0.89 
	2.04 
	1.90 
	0.93 
	0.93 
	1.99 
	1.99 

	50
	0.09 
	0.07 
	0.78 
	0.32 
	0.31 
	0.31 
	1.21 
	1.21 


Table 4 Average throughput loss of LTE UL coexisting with RN with PC 2
	Simulation Case
	Average throughput loss (%)

	ACIR/dB
	A2-2
	B2-2
	C2-2
	D2-2
	E2-2
	F2-2
	G2-2
	H2-2

	25
	7.56 
	10.63 
	18.25 
	9.33 
	11.39 
	11.39 
	18.71 
	18.71 

	30
	4.90 
	7.22 
	8.21 
	6.47 
	7.78 
	7.78 
	9.15 
	9.15 

	35
	1.76 
	4.38 
	5.92 
	3.68 
	5.02 
	5.02 
	6.12 
	6.12 

	40
	0.58 
	1.24 
	3.29 
	0.65 
	2.05 
	2.05 
	3.40 
	3.40 

	45
	0.19 
	1.20 
	1.47 
	0.10 
	0.68 
	0.68 
	1.24 
	1.24 

	50
	0.06 
	0.23 
	0.34 
	0.02 
	0.22 
	0.22 
	0.42 
	0.42 


Table 5 % CDF throughput loss of LTE UL coexisting with RN with PC 1

	Simulation Case
	5% CDF throughput loss (%)

	ACIR/dB
	A2-1
	B2-1
	C2-1
	D2-1
	E2-1
	F2-1
	G2-1
	H2-1

	25
	11.44 
	19.43 
	40.54 
	14.47 
	34.71 
	34.71 
	50.58 
	50.58 

	30
	2.10 
	8.18 
	18.13 
	7.17 
	10.37 
	10.37 
	23.81 
	23.81 

	35
	0.60 
	3.60 
	9.73 
	3.41 
	3.87 
	3.87 
	9.60 
	9.60 

	40
	0.21 
	0.38 
	3.19 
	1.53 
	0.31 
	0.31 
	3.89 
	3.89 

	45
	0.07 
	0.08 
	0.13 
	0.96 
	0.10 
	0.10 
	1.77 
	1.77 

	50
	0.02 
	0.02 
	0.06 
	0.65 
	0.03 
	0.03 
	0.59 
	0.59 


Table 6 5% CDF throughput loss of LTE UL coexisting with RN with PC 2

	Simulation Case
	5% CDF throughput loss (%)

	ACIR/dB
	A2-2
	B2-2
	C2-2
	D2-2
	E2-2
	F2-2
	G2-2
	H2-2

	25
	10.71 
	17.09 
	34.90 
	12.85 
	28.49 
	28.49 
	44.90 
	44.90 

	30
	2.83 
	6.55 
	12.67 
	6.43 
	9.02 
	9.02 
	16.16 
	16.16 

	35
	1.13 
	4.05 
	3.66 
	4.28 
	2.11 
	2.11 
	6.00 
	6.00 

	40
	0.24 
	2.70 
	1.18 
	2.74 
	0.64 
	0.64 
	1.97 
	1.97 

	45
	0.07 
	0.92 
	0.24 
	1.90 
	0.20 
	0.20 
	0.48 
	0.48 

	50
	0.02 
	0.54 
	0.08 
	1.27 
	0.06 
	0.06 
	0.14 
	0.14 
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Figure 1 UE->eNB link average throughput loss for case A2-1~H2-1
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Figure 2 UE->eNB link average throughput loss for case A2-2~H2-2
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Figure 3 UE->eNB link 5%CDF throughput loss for case A2-1~H2-1
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Figure 4 UE->eNB link 5%CDF throughput loss for case A2-2~H2-2
Table 7 Average throughput loss of RN backhaul DL coexisting with LTE eNB
	Simulation Case
	Average throughput loss (%)

	ACIR/dB
	A3
	B3
	C3
	D3
	E3
	F3
	G3
	H3

	25
	3.07 
	1.59 
	5.05 
	1.13 
	1.17 
	1.17 
	4.75 
	4.75 

	30
	1.06 
	0.53 
	2.00 
	0.38 
	0.40 
	0.40 
	2.18 
	2.18 

	35
	0.34 
	0.17 
	0.49 
	0.13 
	0.13 
	0.13 
	0.33 
	0.33 

	40
	0.11 
	0.06 
	0.07 
	0.04 
	0.04 
	0.04 
	0.05 
	0.05 

	45
	0.03 
	0.02 
	0.02 
	0.01 
	0.01 
	0.01 
	0.02 
	0.02 

	50
	0.01 
	0.01 
	0.01 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 


Table 8 5% CDF throughput loss of RN backhaul DL coexisting with LTE eNB
	Simulation Case
	5% CDF throughput loss (%)

	ACIR/dB
	A3
	B3
	C3
	D3
	E3
	F3
	G3
	H3

	25
	12.93 
	2.41 
	13.90 
	1.15 
	6.24 
	6.24 
	16.08 
	16.08 

	30
	5.59 
	1.25 
	6.27 
	0.38 
	3.47 
	3.47 
	8.02 
	8.02 

	35
	1.14 
	0.15 
	1.73 
	0.12 
	0.26 
	0.26 
	2.64 
	2.64 

	40
	0.02 
	0.05 
	0.75 
	0.04 
	0.08 
	0.08 
	0.29 
	0.29 

	45
	0.01 
	0.02 
	0.24 
	0.01 
	0.03 
	0.03 
	0.09 
	0.09 

	50
	0.00 
	0.00 
	0.08 
	0.00 
	0.01 
	0.01 
	0.03 
	0.03 
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Figure 5 eNB->RN link average throughput loss for case A3~H3
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Figure 6 eNB->RN link 5% CDF throughput loss for case A3~H3
3 Conclusion
ACLR for RN backhaul link can be evaluated from simulation case 2 (A2~H2). The simulation results showed that an ACIR of about 40dB is needed in order to ensure coexistence. Compared with previous uplink coexistence studies in TR 36.942 where the required ACIR is 30dB, this higher ACIR requirement could be expected due to different configurations of RN from a normal UE, such as output power, pathloss model, antenna pattern, power control scheme and so on. Therefore RN backhaul ACLR should be higher than 40dB at least to ensure co-existence requirement. 
RN backhaul link ACS is evaluated by co-existence simulation case A3~H3. The simulation results showed that an ACIR of about 30dB is needed in order to ensure coexistence. This is consistent with the downlink coexistence studies in TR 36.942. Thus with considering eNB ACLR of 45dB, RN backhaul ACS should be higher than 30dB at least.
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