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1 Introduction
In RAN4 #55 meeting, relay deployment scenarios were discussed for further selection of models and assumptions for co-existence studies. In [1], further details of the proposed assumptions for relay co-existence studies have been proposed. 
This contribution provides some initial co-existence simulation results based on the assumptions defined in [1].

2 Details of Simulation Assumptions
Co-existence simulations were carried out employing the assumptions defined in [1] based on the use of uncoordinated operation between an aggressor network and victim network. The victim network is assumed to be a conventional tri-cellular deployment of macro cells, as is the aggressor network, consistent with the definitions of [2]. The aggressor network is assumed to contain outdoor relay nodes, with each cell having 5 relay nodes placed at the cell edge of its donor cell, at a distance of 1.5 times the radius of the donor cell. The victim network is not assumed to have any relay nodes for the results presented in this contribution. The configuration of the victim and aggressor networks is illustrated in Figure 1a and 1b respectively.
[image: image14.wmf]15

20

25

30

35

40

45

0

5

10

15

20

25

30

35

ACIR

UL Throughput Loss

ACIR vs Throughput Loss

 

 

50 percentile loss


Figure 1a) Victim network layout with offset position of aggressor network indicated
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Figure 1b) Aggressor Network layout with relay node positions indicated by ‘”X’s”
3 Simulation Results

Initial simulations were carried out for Relay Node (RN) cases A, B, C, D, F, G, H and I as defined in [1], and summarized in Table 3-1 below. Figures 2 and 3 below, illustrate the results for the 50 percentile throughput loss of the victim network, as a function of the DL ACIR of the aggressor network for Cases A and F respectively, whereas Figures 4, 5, 6 & 7 illustrate the victim network throughput loss as a function of the UL ACIR of the aggressor network for Cases B, C, G and I respectively.
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Figure 2: ACIR simulation results for Case A scenario.

Table 3-1: Relay Node Coexistence Simulation Cases
	Case
	Aggressors
	Victim
Link
	Macro Deployment
	Relay 

Deployment
	RN antenna configuration
	Propagaion Model
	Power control

	A
	eNB and 
RN access side
	eNB -> UE
	Case 1
(ISD = 500 m)
	5 RNs per aggressor cell
	Un Directional

Uu Omni
	Case 1

with site planning
	PC1

	B
	UE and 

RN backhaul side
	UE -> eNB
	Case 1

(ISD = 500 m)
	5 RNs per aggressor cell
	Un Directional

Uu Omni
	Case 1
with site planning
	PC1

	C
	UE and 

RN backhaul side
	UE -> eNB
	Case 1

(ISD = 500 m)
	5 RNs per aggressor cell
	Un Directional

Uu Omni
	Case 1

with site planning
	PC2

	D
	eNB and 
RN access side
	eNB -> UE
	Case 1

(ISD = 500 m)

	5 RNs per aggressor cell
	Un Omni

Uu Omni
	Case 1

with site planning
	PC1

	F
	eNB and 
RN access side
	eNB -> UE
	Case 3

(ISD = 1732 m)

	5 RNs per aggressor cell
	Un Directional

Uu Omni
	Case 3

with site planning
	PC1

	G
	UE and 

RN backhaul side
	UE -> eNB
	Case 3

(ISD = 1732 m)
	5 RNs per aggressor cell
	Un Directional

Uu Omni
	Case 3

with site planning
	PC1

	H
	eNB and 
RN access side
	eNB -> UE
	Case 3

(ISD = 1732 m)

	5 RNs per aggressor cell
	Un Omni

Uu Omni
	Case 3

with site planning
	PC1

	I
	UE and 

RN backhaul side
	UE -> eNB
	Case 3

(ISD = 1732 m)
	5 RNs per aggressor cell
	Un Omni

Uu Omni
	Case 3

with site planning
	PC1
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Figure 3: ACIR simulation results for Case F scenario
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Figure 4: ACIR simulation results for Case B scenario.
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Figure 5: Case C ACIR simulation results for Case C scenario.
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Figure 6: Case G ACIR simulation results for Case G scenario
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Figure 7: ACIR simulation results for Case I scenario
4 Discussion
For the DL these preliminary ACIR results indicate the need for an ACIR of 30-45 dB in order to limit the throughput impact to less than 5%, whereas the UL is less sensitive and will require an ACIR on the order of 25-30 dB for a similar impact. This is largely due to the use of power control on the aggressor UL, since UE's that are assigned to the RN, with the RN near the cell edge, will be power controlled down, reducing interference on the UL to the victim cell.
Note also that cases A and D, as well as F & H are identical from an ACIR perspective. Theses cases differ in the RN Un link having omni-directional or directional antennas. This can be understood, for example with cases A & D in that only the Un DL transmissions from the eNB are of interest, and the antenna gain of the RN does not impact the calculation of the interference to the victim UEs. Cases F & H, are identical except for using case 3 propagation vs case 1 propagation.

5  Conclusion
Based on initial relay node co-existence simulations for the 50 percentile throughput loss as a function of ACIR, we note that ACIR values of 25 to 30 dB for the UL and ACIR values of 30 to 35 dB for the DL results in a 5% average throughput loss.
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