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1 Introduction

This paper performs co-existence study for outdoor relay nodes (RNs). In what follows, we first present the main simulation assumptions, and then the simulation results of Case A3~G3 and Case A4~G4 are given in order to evaluate the ACS of RN’s backhaul and access antennas, respectively. 
2 Simulation Scenarios
Since the Type 1 RN communicates with the eNB and UE separately with different interference environment, the relay co-existence study should be conducted for both the RN’s backhaul link and access link. As defined in [1], simulation cases 3 and 4 concern on the relay backhaul link ACS and access link ACS, respectively.   

In Case 3, sub-cases of Case A3, Case C3, Case E3, Case G3 are simulated, 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 A4-1/2, Case C4-1/2, Case E4-1/2, Case G4-1/2 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. We only simulate the throughput loss performance of RN-UE UL link to evaluate 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 (A4~G4), all RNs are considered to be active in reception state, and at most 3 UEs per eNB/RN are selected for UL transmission. 
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

	A3
	eNB 
	eNB -> RN

eNB -> UE
	6.2.1 Case 1
DR=1.5R
	6.4b
Outdoor relay
	PAC,max=30dBm
	Case 1

with site planning
NLOS

	C3
	
	
	6.2.1 Case 3
DR=1.5R
	
	
	Case 3 with site planning
NLOS

	E3
	
	
	6.2.2 Case 1
	
	
	Case 1

with site planning
NLOS

	G3
	
	
	6.2.2 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

	A4-1
	UE
	UE-> RN

UE->eNB
	6.2.1 Case 1
DR=1.5R
	6.4b
Outdoor relay
	PAC,max=30dBm
	Case 1

with site planning
NLOS
	PC 1

	A4-2
	
	
	
	
	
	
	PC 2

	C4-1
	
	
	6.2.1 Case 3
DR=1.5R
	
	
	Case 3 with site planning
NLOS
	PC 1

	C4-2
	
	
	
	
	
	
	PC 2

	E4-1
	
	
	6.2.2 Case 1
	
	
	Case 1

with site planning
NLOS
	PC 1

	E4-2
	
	
	
	
	
	
	PC 2

	G4-1
	
	
	6.2.2 Case 3
	
	
	Case 3

with site planning
NLOS
	PC 1

	G4-2
	
	
	
	
	
	
	PC 2


3 Simulation results

The corresponding simulation results for Case A3~G3 and A4~G4 are shown in figures 1~6. The detailed numerical results are summarized in Appendix at last. 
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Figure 1 Average eNB-RN DL throughput loss (Case A3~G3)
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Figure 2 5% CDF eNB-RN DL throughput loss (Case A3~G3)
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Figure 3 Average RN-UE UL throughput loss (Case A4~G4, PC set 1)
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Figure 4 5% CDF RN-UE UL throughput loss (Case A4~G4, PC set 1)
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Figure 5 Average RN-UE UL throughput loss (Case A4~G4, PC set 2)
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Figure 6 5% CDF RN-UE UL throughput loss (Case A4~G4, PC set 2)
4 Conclusion
This paper gives preliminary simulation results for RN backhaul side and access side ACS. Based on the simulations, we propose to consider the following observations. 

· For RN backhaul link, an ACIR of about 33 dB is needed in order to ensure coexistence. Considering eNB ACLR of 45 dB, RN backhaul ACS should be higher than 33 dB at least.
· For RN access link, an ACIR of about 35 dB is needed in order to ensure that the 5% CDF throughput loss to be lower than 5%. However, this cannot be achieved with an UE ACLR of 30 dB. Since it’s important to keep the existing UE ACLR requirements, the ACS of RN access link require further study.
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Appendix
Table 3 Throughput losses for Case A3-G3 
	ACIR
[dB]
	Average loss (%)
	5% CDF loss (%)

	
	Case A3
	Case C3
	Case E3
	Case G3
	Case A3
	Case C3
	Case E3
	Case G3

	15
	18.174
	7.28
	8.87
	2.442
	75.545
	38.628
	20.039
	6.748

	20
	10.702
	4.035
	4.761
	1.182
	50.483
	20.611
	5.572
	2.239

	25
	5.553
	2.055
	2.167
	0.52
	26.227
	10.986
	0.524
	0.546

	30
	2.504
	0.965
	0.888
	0.213
	10.421
	5.666
	0.004
	0.274

	35
	0.985
	0.404
	0.311
	0.078
	3.767
	2.814
	0.003
	0.274

	40
	0.351
	0.158
	0.103
	0.025
	1.257
	1.173
	0.003
	0

	45
	0.117
	0.055
	0.032
	0.008
	0.386
	0.37
	0.002
	0


Table 4 Throughput losses for Case A4-G4 (PC set 1)
	ACIR
[dB]
	Average loss (%)
	5% CDF loss (%)

	
	Case A4
	Case C4
	Case E4
	Case G4
	Case A4
	Case C4
	Case E4
	Case G4

	15
	8.661
	3.932
	9.881
	3.478
	44.853
	27.572
	49.81
	23.223

	20
	5.71
	2.501
	6.912
	2.39
	29.412
	15.638
	31.25
	14.218

	25
	3.815
	1.673
	4.607
	1.584
	19.118
	6.996
	17.708
	6.635

	30
	2.517
	1.121
	2.943
	1.014
	11.765
	4.115
	9.375
	3.318

	35
	1.561
	0.693
	1.933
	0.558
	5.882
	2.469
	5.208
	1.422

	40
	0.939
	0.401
	1.204
	0.378
	2.206
	0.823
	2.083
	0.948

	45
	0.575
	0.2
	0.661
	0.163
	1.471
	0
	1.042
	0.474


Table 5 Throughput losses for Case A4-G4 (PC set 2)
	ACIR
[dB]
	Average loss (%)
	5% CDF loss (%)

	
	Case A4
	Case C4
	Case E4
	Case G4
	Case A4
	Case C4
	Case E4
	Case G4

	15
	5.097
	1.58
	6.192
	1.37
	20.47
	12.742
	32.357
	10.176

	20
	3.225
	0.885
	3.97
	0.784
	11.319
	6.178
	21.325
	4.912

	25
	1.882
	0.513
	2.495
	0.505
	5.687
	3.089
	11.045
	3.509

	30
	1.095
	0.29
	1.426
	0.25
	2.872
	1.544
	5.898
	1.053

	35
	0.596
	0.15
	0.763
	0.117
	1.464
	0.386
	2.941
	0.351

	40
	0.287
	0.080
	0.417
	0.056
	0.034
	0.386
	0.735
	0

	45
	0.142
	0.039
	0.183
	0.029
	0.005
	0
	0.735
	0


