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1 Introduction

In email discussion after RAN4 #56, updates of co-existence simulation assumptions [1] has been published. It makes some changes of simulation cases from [2], which is also the simulation assumptions for relay co-existence study agreed in RAN4 #56 meeting. This contribution presents the simulation results of Case A3, B3, C3, D3 and 4 more new cases(RNs located in Manhattan grid pattern) based on the updates of co-ex simulation assumptions [1], traffic assumptions [3] and placement and node selection assumptions [4].
2 Scenario and Assumptions

Co-existence simulations are carried out employing the assumptions defined in [1] based on the uncoordinated operation between an aggressor network and victim network. The aggressor network has no relay node, and victim network contains outdoor or truwall relay nodes. In the victim network each cell has 5 relay nodes placed either at the cell edge of its donor cell, or 4 relay nodes in a Manhattan grid pattern. For the first scenario, the 5 relays are placed at a distance of 1.5 times the radius of the donor cell. The Manhattan grid pattern for RN deployment is the same as [5], i.e. 4 relay nodes are symmetrically placed at the cell boresite with an inter-relay node distance of 0.9 times the cell radius. 
In this contribution we simulate the case A3~D3 described in [1] and 4 more new cases(RNs located in Manhattan grid pattern). In these scenarios, the victim link is relay node (RN) on backhaul DL and the aggressor is eNB to UE link in the adjacent macro network. The parameter to be evaluated in simulations is RN_DL_ACS. In the victim network, only the RN backhaul down link is considered, because the impact of the macro down link in the aggressor network on the macro down link in the victim network has already been studied in prior RAN4 studies. In order to evaluate RN_DL_ACS, RNs in the victim network are assumed synchronous with each other in this contribution. 

The ACIR model is listed in Table 2-1, and the value of Y given in Section 2.1 of [6] is applied, i.e. X=30.0, 25.0, 21.0, 18.1, 15.1, 12.3, 9.5, 7.0.
Table 2-1 ACIR Downlink

	Transmitter
	Receiver

	
	RN
	UE

	eNB
	45-X
	33


3 Simulation Results
Initial simulations are carried out for Relay Node (RN) cases A3 through D3 and 4 more new cases(Ⅰ~Ⅳ) as defined in [1], and summarized in Table 3-1. As mentioned in section 2, only the RN backhaul down link is considered here. Because of the outdoor backhaul link antenna of truwall relay, the simulation case A3 and B3, C3 and D3, Ⅰ and Ⅱ, Ⅲ and Ⅳ have the same results respectively. So in this contribution we only simulate case A3, C3, Ⅰ and Ⅲ. In Figures 3-1 and Table 3-2, results are provided for average throughput loss by the victim network.
Table 3-1 Coexistence simulation cases A3~D3 and Ⅰ~Ⅳ
	Case
	Aggressors
	Victim Link
	Relay Deployment
	RN antenna configuration
	Propagation Model
	RN Max Power
	Power control

	A3
	eNB
	eNB -> RN


	6.2.1

Case 1
DR=1.5R
	6.4b
Outdoor relay
GBH = 15 dBi
	Case 1

with site planning
NLOS
	N/A
	N/A


	B3
	eNB
	eNB -> RN


	6.2.1

Case 1
DR=1.5R
	6.4b
Truwall relay
GBH = 15 dBi
	Case 1

with site planning

NLOS
	N/A
	N/A


	C3
	eNB
	eNB -> RN


	6.2.1

Case 3
DR=1.5R
	6.4b
Outdoor relay
GBH = 15 dBi
	Case 3

with site planning
NLOS
	N/A
	N/A


	D3
	eNB
	eNB -> RN


	6.2.1

Case 3
DR=1.5R
	6.4b
Truwall relay
GBH = 15 dBi
	Case 3

with site planning

NLOS
	N/A
	N/A


	Ⅰ*
	eNB
	eNB -> RN


	6.2.3
Case 1
	6.4b
Outdoor relay
GBH = 15 dBi
	Case 1

with site planning
NLOS
	N/A
	N/A


	Ⅱ*
	eNB
	eNB -> RN


	6.2.3
Case 1
	6.4b
Truwall relay
GBH = 15 dBi
	Case 1

with site planning

NLOS
	N/A
	N/A


	Ⅲ*
	eNB
	eNB -> RN


	6.2.3
Case 3
	6.4b
Outdoor relay
GBH = 15 dBi
	Case 3

with site planning
NLOS
	N/A
	N/A


	Ⅳ*
	eNB
	eNB -> RN


	6.2.3
Case 3
	6.4b
Truwall relay
GBH = 15 dBi
	Case 3

with site planning

NLOS
	N/A
	N/A


	*Note: Case Ⅰ to Ⅳ are same as Case E3, F3, G3 and H3 in [1] respectively except RNs are located in the Manhattan grid pattern[5] in Case Ⅰ to Ⅳ.


Table 3-2  Average throughput loss of eNB->RN link
	RN_DL_ACS (dB)
	15
	20
	24
	27
	30
	33
	36
	39
	42

	45-X (dB)
	15.0
	20.0
	24.0
	26.9
	29.9
	32.7
	35.5
	38.0
	40.2

	X (dB)
	30.0
	25.0
	21.0
	18.1
	15.1
	12.3
	9.5
	7.0
	4.8

	Average throughput loss
	A3
	11.11%
	7.72%
	5.70%
	4.36%
	3.51%
	2.87%
	2.46%
	2.14%
	1.89%

	
	C3
	11.10%
	7.59%
	5.53%
	4.18%
	3.35%
	2.72%
	2.33%
	2.02%
	1.78%

	
	Ⅰ
	3.52%
	2.45%
	1.83%
	1.45%
	1.19%
	1.01%
	0.87%
	0.77%
	0.68%

	
	Ⅲ
	4.18%
	2.90%
	2.17%
	1.72%
	1.42%
	1.20%
	1.03%
	0.91%
	0.81%
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Figure 3-1 Average throughput loss of case A3, C3, Ⅰand Ⅲ
From the simulation results we can see the throughput loss of scenarios with RN located at cell edge is a little worse than that of scenarios with RN located in Manhattan grid pattern. In the cases of RNs located at cell edge, the average throughput loss is less than 5% with ACIR≥26.9 dB, corresponding to RN_DL_ACS ≥27 dB. In the cases of RNs located in Manhattan grid pattern, the average throughput loss is less than 1% for ACIR≥35.5 dB, corresponding to RN_DL_ACS ≥36 dB.
4 Conclusion
This contribution presents simulation results of relay co-existence study. Case A3, C3, Ⅰand Ⅲ are investigated. According those simulation results, it is observed that :
· In the cases of RNs located at cell edge, the average throughput loss is less than 5% with ACIR≥26.9 dB, corresponding to RN_DL_ACS ≥27 dB.  
· In the cases of RNs located in Manhattan grid pattern, the average throughput loss is less than 1% for ACIR≥35.5 dB, corresponding to RN_DL_ACS ≥36 dB.
· The throughput loss of scenarios with RN located at cell edge is a little worse than that of scenarios with RN located in Manhattan grid pattern.
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