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1. Introduction
Document [1] presents simulation cases for relay coexistence studies. Simulation case 1 (A-1 to H-1) can be used for the evaluation of relay node ACLR in the access link DL. In this contribution, we present results for some configurations of this scenario (A1, C1 and D1).
2. Deployment scenario
As pointed out before, simulation case 1 is considered. In this scenario, the victim is eNB to UE link in the macro victim network and the aggressors in the adjacent network are eNB and the relay node on the access side. The parameter to be evaluated in simulations is relay node ACLR in the access link DL.
3. Assumptions and Methodology
3.1. General assumptions
The models and assumptions for RAN4 relay co-existence studies are not finalized yet. However, the latest status of agreement on models and assumptions are summarized in [3] which are used in this study. The assumptions are summarized in Section A.1 of the Annex.
3.2. Methodology 
The simulation methodology for the victim network is the methodology described in [2] for macro network. The methodology for the aggressor network is as follows.  The relay is assumed to have an equal number of backhaul and access subframes. Thus it is transmitting on half of the subframes and receiving on the other half.  From the victim’s perspective, this means that only interference from the macro nodes is seen on 50% of subframes (the backhaul subframes) and an additional interference caused by the relay is seen on the remaining half of the subframes (the access subframes). In addition, the victim network is assumed to be synchronous with the aggressor network. 
No power control is used on the DL and thus no scheduling needs to be modeled in the aggressor network. The RN access(victim UE ACIR is varied and the throughput loss is studied as a function of this variable.  
4. Simulation Results
Simulations are performed for a range of ACIR values for the RNs located at 1.5R relative to the donor eNB, where R is the cell radius. The results for average throughput loss of 10 MHz E-UTRA DL for cases A1, C1 and D1 are presented in Table 1 and   depicted in Figure 1. The results for 5% CDF throughput loss of 10 MHz E-UTRA DL for cases A1, C1 and D1 are presented in Table 2 and depicted in in Figure 2. (Case B1 was not simulated as the results here will be better than that in A1, which already has <5% throughput loss.)
Table 1:  Average E-UTRA DL throughput loss with relay access link interference, case A1/C1/D1 (%)
	ACIR (dB)
	A1

ISD=500m  (PAC,max=30 dBm)
	C1

ISD=1732m (PAC,max=30 dBm)
	D1

ISD=1732m (PAC,max=24 dBm)

	13
	4.75
	5.15
	3.68

	18
	2.81
	3.85
	2.69

	23
	1.76
	2.88
	2.16

	28
	1.2
	2.52
	1.86

	33
	0.95
	2.32
	1.73
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Figure 1: Average E-UTRA DL throughput loss with relay access link interference
Table 2:  5% CDF E-UTRA DL throughput loss with relay access link interference, case A1/C1/D1 (%)
	ACIR (dB)
	A1

ISD=500m / PAC,max=30 dBm
	C1

ISD=1732m / PAC,max=30 dBm
	D1

ISD=1732m / PAC,max=24 dBm

	13
	12.6
	12.2
	8.9

	18
	6.57
	8.67
	6.1

	23
	3.78
	6.75
	4.58

	28
	2.56
	5.87
	3.69

	33
	2.27
	5.37
	3.35
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Figure 2: 5% CDF E-UTRA DL throughput loss with relay access link interference
5. Conclusion

This contribution presents results of studies conducted to evaluate the coexistence performance of macro networks using relay nodes. Simulation case 1 (A1, C1, D1) as defined in [1] is studied. The parameter evaluated in simulations is relay node ACLR in the access link DL. Only the biggest relay node distance relative to the donor eNB is considered. The results demonstrate that the average throughput loss of the macro DL in cases A1 and D1 is less than 5% for ACIR values equal to or above 13 dB. In case C1, the average throughput loss is marginally bigger than 5% for the ACIR value equal to 13 dB. The 5% CDF throughput loss of the macro DL in cases A1 and D1 is less than 5% for ACIR values equal to or above 23 dB. The throughput loss in case C1 (30dBm relay, large cell) is bigger than 5% even when the ACIR value is equal to 33 dB. 
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Annex: Simulations assumptions
A.1:
Assumptions
The simulation carried out in the 2.0 GHz band with  assumptions summarized in the following table.
Table A-1: Simulation assumptions for 10 MHz RN access LTE DL (aggressor) and 10 MHz LTE (victim)
	Parameter
	Assumption

	Simulation type
	Snapshot

	Number of snapshots
	No less than 10000

	Carrier frequency
	2000 MHz

	System bandwidth
	10 MHz(aggressor),

10 MHz(victim)

	Cellular layout
	Hexagonal grid, 19 cell sites, 57 sectors

with BTS in the corner of the cell , 
65-degree sectored beam. 
The RNs are located at 1.5R (cell radius) from the eNodeB

	Wrap around 
	Employed

	Inter-site distance
	500m,1732m

	Traffic model
	Full buffer

	Pathloss model
	R4-103442. 
Site engineering and correlation for shadowing are modeled.

	BS antenna pattern
	TR36.942

	BS antenna gain
	15 dBi

	Relay backhaul antenna pattern
	R4-103441

	Relay backhaul antenna gain
	15dBi

	White noise power density
	-174 dBm/Hz

	Scheduling algorithm
	 Round Robin

	LTE RB width
	180kHz

	LTE RB number per RN
	50

	Link simulation interface
	Attenuated and truncated form of the Shannon bound in TR36.942.doc

	Environment
	Macro Cell, Urban Area, uncoordinated deployment

	 RN Access Backhaul Split
	1:1 (RN+macro are aggressors on half the slots, only macro is an aggressor on the remaining half of the slots. 
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