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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 A1~G1 and Case A2~G2 are given in order to evaluate the ACLR of RN’s access and backhaul 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 1 and 2 concern on the relay access link ACLR and backhaul link ACLR, respectively.   

In Case 1, sub-cases of Case A1, Case C1, Case E1, Case G1 are simulated, where the victim link is eNB-UE DL link and the aggressor link is the eNB-UE DL and RN-UE DL links working in adjacent channel.
In Case 2, sub-cases of Case A2-1/2, Case C2-1/2, Case E2-1/2, Case G2-1/2 are simulated, where the victim link is eNB-UE UL link and the aggressor link is the eNB-UE UL and RN-UE UL links working in adjacent channel. 

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 RN-UE DL and UL links are varied to evaluate the throughput loss of eNB-UE victim links. Since the RNs do not always transmit signals, we suppose all RNs are independently transmitting with a probability of 50%, according to the traffic model proposed in [2]. For simulation case 2 (A2~G2), 3 UEs per eNB/RN are selected for UL transmission. 
Detailed simulation cases are listed in Tables 1 and 2.
Table 1 Coexistence simulation cases for RN access link ACLR
	Case
	Aggressors
	Victim Link
	Relay Deployment
	RN antenna configuration
	RN Max Power
	Propagation Model

	A1
	eNB and RN access side
	eNB -> UE
	6.2.1 Case 1
DR=1.5R
	6.4b
Outdoor relay
	PAC,max=30dBm
	Case 1

with site planning
NLOS

	C1
	
	
	6.2.1 Case 3
DR=1.5R
	
	
	Case 3 with site planning
NLOS

	E1
	
	
	6.2.2 Case 1
	
	
	Case 1

with site planning
NLOS

	G1
	
	
	6.2.2 Case 3
	
	
	Case 3

with site planning
NLOS


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

	A2-1
	UE and RN backhaul side
	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

	A2-2
	
	
	
	
	
	
	PC 2

	C2-1
	
	
	6.2.1 Case 3
DR=1.5R
	
	
	Case 3 with site planning
NLOS
	PC 1

	C2-2
	
	
	
	
	
	
	PC 2

	E2-1
	
	
	6.2.2 Case 1
	
	
	Case 1

with site planning
NLOS
	PC 1

	E2-2
	
	
	
	
	
	
	PC 2

	G2-1
	
	
	6.2.2 Case 3
	
	
	Case 3

with site planning
NLOS
	PC 1

	G2-2
	
	
	
	
	
	
	PC 2


3 Simulation results

The corresponding simulation results for Case A1~G1 and A2~G2 are shown in figures 1~6. The detailed numerical results are summarized in Appendix at last. 
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Figure 1 Average eNB-UE DL throughput loss with RNs in the aggressor network (Case A1~G1)
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Figure 2 5% CDF eNB-UE DL throughput loss with RNs in the aggressor network (Case A1~G1)
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Figure 3 Average eNB-UE UL throughput loss with RNs in the aggressor network (Case A2~G2, PC set 1)
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Figure 4 5% CDF eNB-UE UL throughput loss with RNs in the aggressor network (Case A2~G2, PC set 1)
[image: image5.wmf]30

35

40

45

50

0

5

10

15

20

25

30

Average E-UTRA UL TP loss (%)

ACIR(dB)

 

Case A2-2

 

Case C2-2

 

Case E2-2

 

Case G2-2


Figure 5 Average eNB-UE UL throughput loss with RNs in the aggressor network (Case A2~G2, PC set 2)
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Figure 6 5% CDF eNB-UE UL throughput loss with RNs in the aggressor network (Case A2~G2, PC set 2)
4 Conclusion
This paper gives preliminary simulation results for RN access side and backhaul side ACLR. Based on the simulations, we propose to consider the following observations. 

· For RN access link, an ACIR of about 30 dB is needed in order to ensure coexistence. Considering UE ACS of 33 dB, RN access ACLR should be higher than 33dB at least.
· For RN backhaul link, an ACIR of about 44 dB is needed in order to ensure coexistence. Considering eNB ACS of 46 dB, RN backhaul ACLR should be higher than 48 dB at least.
5 References

[1] R4-110036, TR 36.826 v.0.4.1, Ericsson, ST-Ericsson
[2] R4-103204, Relay coexistence traffic assumptions, Ericsson, ST-Ericsson
Appendix
Table 3 Throughput losses for Case A1-G1
	ACIR
[dB]
	Average loss (%)
	5% CDF loss (%)

	
	Case A1
	Case C1
	Case E1
	Case G1
	Case A1
	Case C1
	Case E1
	Case G1

	10
	5.31
	5.64
	5.51
	5.64
	9.97
	12.9
	13.4
	14

	15
	2.97
	3.93
	3
	4.14
	5.31
	8.19
	6.14
	9.95

	20
	1.74
	2.99
	1.76
	3.03
	3.32
	6.46
	3.44
	7.03

	25
	1.19
	2.47
	1.24
	2.51
	2.65
	5.28
	2.78
	5.85

	30
	1.02
	2.22
	1
	2.24
	2.14
	4.70
	2.13
	4.708

	35
	0.94
	2.05
	0.95
	2.11
	2.12
	4.69
	2.12
	4.69

	40
	0.91
	2.01
	0.93
	2.04
	2.12
	4.69
	2.12
	4.69

	45
	0.9
	2
	0.91
	2
	2.12
	4.69
	2.12
	4.69


Table 4 Throughput losses for Case A2-G2 (PC set 1)
	ACIR
[dB]
	Average loss (%)
	5% CDF loss (%)

	
	Case A2
	Case C2
	Case E2
	Case G2
	Case A2
	Case C2
	Case E2
	Case G2

	30
	19.988
	28.652
	11.552
	17.199
	21.616
	50
	9.159
	25.707

	35
	10.706
	17.623
	5.386
	8.816
	8.052
	24.759
	2.778
	12.363

	40
	4.795
	9.11
	2.139
	3.818
	2.65
	11.08
	1.247
	5.533

	45
	1.843
	3.938
	0.755
	1.447
	0.84
	4.045
	0.163
	0.933

	50
	0.635
	1.506
	0.253
	0.496
	0.117
	1.299
	0.09557
	0.477


Table 5 Throughput losses for Case A2-G2 (PC set 2)
	ACIR
[dB]
	Average loss (%)
	5% CDF loss (%)

	
	Case A2
	Case C2
	Case E2
	Case G2
	Case A2
	Case C2
	Case E2
	Case G2

	30
	20.3
	24.489
	12.495
	15.52
	27.559
	50
	13.357
	18.924

	35
	10.748
	13.725
	5.634
	7.644
	12.021
	14.731
	4.869
	7.16

	40
	4.684
	6.432
	2.16
	3.151
	3.049
	4.147
	1.331
	1.79

	45
	1.742
	2.522
	0.73
	1.143
	0.893
	1.147
	0.409
	0.792

	50
	0.585
	0.88
	0.239
	0.384
	0.227
	0.227
	0.128
	0.66


