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1 Introduction
After last RAN4 #58 meeting, updated relay TR 36.826 was approved in [1]. Also, traffic assumption for relay coexistence study was discussed by off-line and e-mail discussion[2]. In this contribution, we would like to provide updated simulation results for all outdoor RN coexistence simulation cases by updated TR and traffic assumption.
2 Simulation Scenario and Assumption
Coexistence simulation cases for outdoor RN case A/C/E/G are defined in Table 6.1-1 of [1]. These simulation cases are combination of RN deployment scenario (cell edge or rectangular grid) and propagation mode (Case 1 or Case 3). For traffic model, we use proposed traffic assumption in [2].

Table 6.1-1 Coexistence simulation cases

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

	A1
	eNB and RN access side
	eNB -> UE
	6.2.1

Case 1
DR=1.5R


	6.4b
Outdoor relay
GBH = 15 dBi
	Case 1

with site planning
NLOS


	PAC,max=30 dBm

PBH.max=30 dBm
	N/A



	A2-1
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC1
(6.6.1)

	A2-2
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC2
(6.6.1)

	A3
	eNB
	eNB -> RN

eNB -> UE
	
	
	
	
	N/A


	A4-1
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC1 
(6.6.1)

	A4-2
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC2 
(6.6.1)


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

	C1
	eNB and RN access side
	eNB -> UE
	6.2.1

Case 3
DR=1.5R


	6.4b
Outdoor relay
GBH = 15 dBi
	Case 3

with site planning
NLOS


	PAC,max=30 dBm

PBH.max=30 dBm
	N/A



	C2-1
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC1
(6.6.1)

	C2-2
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC2
(6.6.1)

	C3
	eNB
	eNB -> RN

eNB -> UE
	
	
	
	
	N/A


	C4-1
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC1
(6.6.1) 

	C4-2
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC2
(6.6.1) 


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

	E1
	eNB and RN access side
	eNB -> UE
	6.2.2
Case 1



	6.4b
Outdoor relay
GBH = 15 dBi
	Case 1

with site planning
NLOS


	PAC,max=30 dBm

PBH.max=30 dBm
	N/A



	E2-1
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC1
(6.6.1)

	E2-2
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC2
(6.6.1)

	E3
	eNB
	eNB -> RN

eNB -> UE
	
	
	
	
	N/A


	E4-1
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC1
(6.6.1) 

	E4-2
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC2
(6.6.1) 


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

	G1
	eNB and RN access side
	eNB -> UE
	6.2.2
Case 3

	6.4b
Outdoor relay
GBH = 15 dBi
	Case 3

with site planning
NLOS


	PAC,max=30 dBm

PBH.max=30 dBm
	N/A



	G2-1
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC1
(6.6.1)

	G2-2
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC2
(6.6.1)

	G3
	eNB
	eNB -> RN

eNB -> UE
	
	
	
	
	N/A


	G4-1
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC1
(6.6.1) 

	G4-2
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC2
(6.6.1) 


3 Simulation Results
All coexistence simulation results for outdoor relay case A/C/E/G are shown in figure 1 ~ 6.  Also exact numerical data are attached in Appendix.
In table 6.1-1, sub items are categorized by RF requirement to be evaluated in RN spec.
For case A1/C1/E1/G1 to evaluate RN access link ACLR in figure 1, we can see some bias due to eNB in aggressor system in 5% user throughput loss and there is no ACLR value to guarantee lower than 5% throughput loss. But, if we consider interference from RN in aggressor system only, there would be no critical value of ACLR to generate throughput loss larger than 5%.
For case A2/C2/E2/G2 to evaluate RN backhaul link ACLR in figure 2~3, if we use 35 dB or higher ACLR, throughput loss would be lower than 5% for all cases.

For case A3/C3/E3/G3 to evaluate RN backhaul link ACS in figure 4, if we use 32 dB or higher ACLR, throughput loss would be lower than 5% for all cases.
For case A4/C4/E4/G4 to evaluate RN access link ACS in figure 5~6, also if we use 32 dB or higher ACLR, throughput loss would be lower than 5% for all cases.
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Figure 1. Average and 5% CDF throughput loss for Outdoor RN downlink case A1/C1/E1/G1
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Figure 2. Average and 5% CDF throughput loss for Outdoor RN uplink case A2-1/C2-1/E2-1/G2-1
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Figure 3. Average and 5% CDF throughput loss for Outdoor RN uplink case A2-2/C2-2/E2-2/G2-2
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Figure 4. Average and 5% CDF throughput loss for Outdoor RN downlink case A3/C3/E3/G3
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Figure 5. Average and 5% CDF throughput loss for Outdoor RN uplink case A4-1/C4-1/E4-1/G4-1
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Figure 6.  Average and 5% CDF throughput loss for Outdoor RN uplink case A4-2/C4-2/E4-2/G4-2
4 Conclusion
In this contribution, we provide updated coexistence simulation results for outdoor RN case A/C/E/G to make progress in RN coexistence study.
From our simulation results, if we use 35 dB for RN BH ACLR and 32 dB for RN BH/AC ACS, throughput loss would be lower than 5% for all cases. In terms of RN AC ACLR, there exists fixed amount of interference from eNB in aggressor system. Therefore we can not find any ACLR value to guarantee throughput loss lower than 5% in terms of 5% user throughput loss. But, if we consider interference components from RNs in aggressor system only, we believe that there would be no critical value of ACLR to generate throughput loss larger than 5%.
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Appendix – Throughput Loss for Outdoor relay simulation cases
Case A. Throughput Loss
	ACIR
[dB]
	A1
	A2-1
	A2-2
	A3
	A4-1
	A4-2

	
	Avg
	5%
	Avg
	5%
	Avg
	5%
	Avg
	5%
	Avg
	5%
	Avg
	5%

	20
	2.92 
	9.90 
	11.99 
	7.90 
	10.27 
	10.74 
	6.96 
	23.83 
	8.26 
	21.88 
	3.89 
	11.11 

	25
	2.17 
	8.20 
	7.16 
	4.04 
	5.64 
	5.40 
	3.25 
	9.59 
	4.83 
	10.48 
	2.00 
	4.43 

	30
	1.82 
	7.50 
	4.36 
	2.27 
	3.09 
	2.64 
	1.34 
	3.32 
	2.65 
	4.19 
	0.95 
	1.57 

	35
	1.67 
	7.20 
	2.94 
	1.47 
	1.86 
	1.51 
	0.49 
	1.06 
	1.35 
	1.43 
	0.42 
	0.53 

	40
	1.61 
	7.03 
	2.29 
	1.19 
	1.33 
	1.07 
	0.17 
	0.34 
	0.64 
	0.43 
	0.17 
	0.15 

	45
	1.59 
	6.98 
	2.02 
	1.11 
	1.12 
	0.94 
	0.05 
	0.11 
	0.29 
	0.14 
	0.07 
	0.04 

	50
	1.58 
	6.97 
	1.91 
	1.07 
	1.04 
	0.91 
	0.02 
	0.04 
	0.12 
	0.03 
	0.02 
	0.01 


Case C. Throughput Loss
	ACIR
[dB]
	C1
	C2-1
	C2-2
	C3
	C4-1
	C4-2

	
	Avg
	5%
	Avg
	5%
	Avg
	5%
	Avg
	5%
	Avg
	5%
	Avg
	5%

	20
	4.30 
	13.57 
	15.40 
	17.47 
	9.55 
	11.52 
	3.69 
	28.30 
	4.48 
	20.89 
	2.47 
	15.79 

	25
	3.67 
	12.24 
	10.47 
	11.34 
	5.77 
	6.84 
	1.60 
	15.41 
	2.58 
	9.06 
	1.35 
	7.72 

	30
	3.32 
	11.50 
	7.10 
	7.37 
	3.57 
	4.16 
	0.65 
	6.87 
	1.39 
	4.30 
	0.69 
	3.48 

	35
	3.14 
	11.06 
	5.03 
	4.97 
	2.41 
	2.92 
	0.25 
	2.74 
	0.70 
	1.86 
	0.34 
	1.49 

	40
	3.05 
	10.89 
	3.88 
	3.69 
	1.86 
	2.36 
	0.09 
	0.95 
	0.33 
	0.65 
	0.15 
	0.57 

	45
	3.01 
	10.77 
	3.30 
	3.09 
	1.62 
	2.13 
	0.03 
	0.27 
	0.15 
	0.20 
	0.07 
	0.23 

	50
	3.00 
	10.72 
	3.04 
	2.91 
	1.52 
	2.02 
	0.01 
	0.10 
	0.06 
	0.05 
	0.03 
	0.09 


Case E. Throughput Loss
	ACIR
[dB]
	E1
	E2-1
	E2-2
	E3
	E4-1
	E4-2

	
	Avg
	5%
	Avg
	5%
	Avg
	5%
	Avg
	5%
	Avg
	5%
	Avg
	5%

	20
	2.70 
	10.36 
	7.74 
	4.92 
	6.03 
	6.23 
	3.65 
	17.62 
	9.32 
	17.70 
	4.41 
	11.23 

	25
	2.08 
	8.55 
	5.15 
	3.20 
	3.55 
	3.54 
	1.62 
	6.89 
	5.57 
	8.17 
	2.31 
	4.54 

	30
	1.79 
	7.69 
	3.82 
	2.48 
	2.34 
	2.29 
	0.64 
	2.26 
	3.10 
	3.05 
	1.12 
	1.64 

	35
	1.67 
	7.29 
	3.20 
	2.21 
	1.80 
	1.80 
	0.23 
	0.70 
	1.61 
	0.93 
	0.50 
	0.53 

	40
	1.62 
	7.16 
	2.94 
	2.10 
	1.58 
	1.63 
	0.08 
	0.22 
	0.78 
	0.26 
	0.21 
	0.15 

	45
	1.60 
	7.10 
	2.84 
	2.07 
	1.50 
	1.59 
	0.02 
	0.07 
	0.35 
	0.07 
	0.08 
	0.05 

	50
	1.59 
	7.09 
	2.80 
	2.07 
	1.47 
	1.57 
	0.01 
	0.02 
	0.15 
	0.01 
	0.03 
	0.01 


Case G. Throughput Loss
	ACIR
[dB]
	G1
	G2-1
	G2-2
	G3
	G4-1
	G4-2

	
	Avg
	5%
	Avg
	5%
	Avg
	5%
	Avg
	5%
	Avg
	5%
	Avg
	5%

	20
	4.04 
	13.67 
	10.35 
	11.94 
	6.20 
	7.79 
	2.27 
	13.15 
	4.64 
	24.26 
	2.70 
	20.42 

	25
	3.51 
	12.26 
	7.35 
	8.09 
	4.05 
	5.19 
	0.96 
	6.32 
	2.74 
	13.14 
	1.52 
	10.72 

	30
	3.22 
	11.40 
	5.49 
	5.70 
	2.90 
	3.92 
	0.38 
	2.94 
	1.51 
	6.05 
	0.80 
	4.97 

	35
	3.07 
	10.95 
	4.42 
	4.59 
	2.33 
	3.33 
	0.14 
	1.09 
	0.78 
	2.50 
	0.40 
	2.01 

	40
	3.00 
	10.72 
	3.87 
	4.05 
	2.08 
	3.06 
	0.05 
	0.34 
	0.37 
	0.71 
	0.19 
	0.69 

	45
	2.97 
	10.62 
	3.60 
	3.83 
	1.98 
	2.97 
	0.02 
	0.11 
	0.17 
	0.29 
	0.08 
	0.23 

	50
	2.96 
	10.57 
	3.49 
	3.72 
	1.94 
	2.95 
	0.01 
	0.04 
	0.07 
	0.04 
	0.03 
	0.06 


