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1 Introduction

This document presents the co-existence study results for thruwall relay nodes (RNs). The simulation results of Case B3~H3 and Case B4~H4 as defined in TR 36.826 [1] are given in order to evaluate the ACS of thruwall RN’s backhaul and access antennas, respectively. 
2 Simulation Scenarios
As defined in [1], simulation cases 3 and 4 concern on the relay backhaul link ACS and access link ACS, respectively. 
According to the updated traffic assumptions discussed in last RAN4 meeting [2], we simulate the Case 3 including sub-cases of Case B3, Case D3, Case F3, Case H3, where the victim link is eNB-RN DL link and the aggressor link is the eNB-UE DL link working in adjacent channel. Since the ACS and ACLR of both eNB and UE have been determined, we can simulate the throughput loss performance of eNB-RN DL link in order to evaluate RN ACS in the backhaul link.
In Case 4, sub-cases of Case B4-1/2, Case D4-1/2, Case F4-1/2, Case H4-1/2 are simulated, where the victim link is RN-UE UL link and the aggressor link is the eNB-UE UL link working in adjacent channel. The throughput loss results of RN-UE UL links are evaluated to estimate the truwall RN ACS in the access link.
Simulation parameters and assumptions are according to [1]. The ACIR of eNB-UE DL and UL links are fixed to 33dB and 30dB, respectively. The ACIR of eNB-RN and RN-UE links are varied to evaluate the throughput loss. For simulation case 4 (B4~H4), all RNs are considered to be active in reception state, and 3 UEs per eNB/RN are selected for UL transmission. Especially, the outdoor UEs in this scenario are allowed to be associated with the truwall RN in order to avoid strong interference.  
Detailed simulation cases are listed in Table 1 and Table 2.
Table 1 Coexistence simulation cases for RN backhaul link ACS

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

	B3
	eNB 
	eNB -> RN
	6.2.4 Case 1
DR=1.5R
	6.4b
Thruwall relay
	PAC,max=24 dBm
	Case 1

with site planning
NLOS

	D3
	
	
	6.2.4 Case 3
DR=1.5R
	
	
	Case 3 with site planning
NLOS

	F3
	
	
	6.2.5 Case 1
	
	
	Case 1

with site planning
NLOS

	H3
	
	
	6.2.5 Case 3
	
	
	Case 3

with site planning
NLOS


Table 2 Coexistence simulation cases for RN access link ACS
	Case
	Aggressors
	Victim Link
	Relay Deployment
	RN antenna configuration
	RN Max Power
	Propagation Model
	PC set

	B4-1
	UE
	UE-> RN
	6.2.4 Case 1
DR=1.5R
	6.4b
Thruwall relay
	PAC,max=24dBm
	Case 1

with site planning
NLOS
	PC 1

	B4-2
	
	
	
	
	
	
	PC 2

	D4-1
	
	
	6.2.4 Case 3
DR=1.5R
	
	
	Case 3 with site planning
NLOS
	PC 1

	D4-2
	
	
	
	
	
	
	PC 2

	F4-1
	
	
	6.2.5 Case 1
	
	
	Case 1

with site planning
NLOS
	PC 1

	F4-2
	
	
	
	
	
	
	PC 2

	H4-1
	
	
	6.2.5 Case 3
	
	
	Case 3

with site planning
NLOS
	PC 1

	H4-2
	
	
	
	
	
	
	PC 2


3 Simulation results

The corresponding simulation results for Case B3~H3 and B4~H4 are shown in figures 1~6. The detailed numerical results are summarized in the appendix. 
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Figure 1 Average eNB-RN DL throughput loss (Case B3~H3)
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Figure 2 5% CDF eNB-RN DL throughput loss (Case B3~H3)
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Figure 3 Average RN-UE UL throughput loss (Case B4~H4, PC set 1)
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Figure 4 5% CDF RN-UE UL throughput loss (Case B4~H4, PC set 1)
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Figure 5 Average RN-UE UL throughput loss (Case B4~H4, PC set 2)
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Figure 6 5% CDF RN-UE UL throughput loss (Case B4~H4, PC set 2)
4 Conclusion
This paper gives simulation results for RN backhaul side and access side ACS. Based on the simulations, we propose to consider the following observations. 

· For truwall RN backhaul link, an ACIR of about 25dB is needed in order to ensure coexistence.
· For truwall RN access link, an ACIR of about 32 dB is needed in order to ensure that the 5% CDF throughput loss to be lower than 5%. 
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Appendix
Table 3 Throughput losses for Case B3-H3 
	ACIR
[dB]
	Average loss (%)
	5% CDF loss (%)

	
	Case B3
	Case D3
	Case F3
	Case H3
	Case B3
	Case D3
	Case F3
	Case H3

	10
	14
	5.05
	14.43
	4.72
	32.6
	17.3
	41.8
	12

	15
	8.1
	2.78
	8.7
	2.44
	15.63
	8.7
	18.2
	5.8

	20
	4.21
	1.46
	4.6
	1.17
	5.74
	5.4
	5.16
	2.06

	25
	1.96
	0.73
	2.12
	0.52
	2.67
	3.6
	0.93
	0.4

	30
	0.813
	0.34
	0.83
	0.2
	0.57
	1.5
	0.17
	0

	35
	0.3
	0.15
	0.29
	0.07
	0.03
	0.7
	0.08
	0

	40
	0.1
	0.06
	0.1
	0.024
	0.01
	0.3
	0.08
	0

	45
	0.03
	0.02
	0.03
	0
	0
	0.02
	0.06
	0


Table 4 Throughput losses for Case B4-H4 (PC set 1)
	ACIR
[dB]
	Average loss (%)
	5% CDF loss (%)

	
	Case B4
	Case D4
	Case F4
	Case H4
	Case B4
	Case D4
	Case F4
	Case H4

	20
	3.69
	0.915
	3.54
	0.9
	24.2
	5.263
	22.32
	4.56

	25
	1.97
	0.495
	1.87
	0.5
	13.4
	2.54
	11.84
	2.35

	30
	1.03
	0.3
	0.94
	0.27
	6.71
	1.36
	6.26
	1.21

	35
	0.5
	0.15
	0.44
	0.153
	3.81
	0.726
	2.5
	0.59

	40
	0.23
	0.07
	0.2
	0.075
	1.58
	0.272
	1.02
	0.41

	45
	0.1
	0.03
	0.09
	0.028
	0.53
	0.181
	0.34
	0.15

	50
	0.04
	0.015
	0.03
	0.017
	0.26
	0.087
	0
	0


Table 5 Throughput losses for Case B4-H4 (PC set 2)
	ACIR
[dB]
	Average loss (%)
	5% CDF loss (%)

	
	Case B4
	Case D4
	Case F4
	Case H4
	Case B4
	Case D4
	Case F4
	Case H4

	20
	1.18
	0.3
	1.22
	0.29
	3.72
	0.817
	4.52
	0.996

	25
	0.565
	0.14
	0.61
	0.136
	1.72
	0.43
	1.98
	0.45

	30
	0.264
	0.072
	0.255
	0.063
	0.86
	0.272
	0.96
	0.23

	35
	0.125
	0.038
	0.11
	0.025
	0.286
	0
	0.48
	0

	40
	0.044
	0.02
	0.05
	0.013
	0
	0
	0
	0

	45
	0.021
	0.01
	0.017
	0.005
	0
	0
	0
	0

	50
	0.006
	0
	0.006
	0
	0
	0
	0
	0


