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1. Introduction
We presented In document [1] to this RAN4 meeting simulation methodology for relay uplink (cases 2 and 4). In this contribution, we present results for some of these cases, namely A4 and C4, based on this methodology. 
2. Deployment scenario, Assumptions and Methodology
Simulation case 4 defined in [2] is considered. This scenario, which can be used to evaluate RN access UL ACS, In this scenario, the victim link is RN access UL (UE → RN) (see Section 3 of [1] for more details). The aggressor is the macro UL (UE → eNB) in the adjacent macro network. The models and assumptions (summarized in the Annex) for RAN4 relay co-existence are used from [2]. The simulation methodology is described in [1].
3. Simulation Results
Simulations are performed for a range of ACIR shift values. The results for average and 5% CDF throughput loss of 10 MHz LTE RN access UL are presented in Table 1 and Table 2 for Case A4 and in Table 3 and Table 4 for Case C4. These results are depicted in Figure 1 to Figure 4.
Table 1:  Average and 5% CDF throughput loss for case A4-1

	ACIR shift (dB)
	average throughput loss (%)
	5% CDF throughput loss (%)

	-10
	9.29
	34.19

	-5
	5.77
	22.57

	0
	3.15
	11.76

	5
	1.61
	4.1

	10
	0.83
	2.81


Table 2:  Average and 5% CDF throughput loss for case A4-2

	ACIR shift (dB)
	average throughput loss (%)
	5% CDF throughput loss (%)

	-10
	3.25
	15.37

	-5
	1.7
	9.46

	0
	0.87
	3.44

	5
	0.31
	2.48

	10
	0.2
	1.4
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Figure 1: Average E-UTRA RN access link UL throughput loss for ISD of 500m (Cases A4-1 & A4-2)
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Figure 2: 5% CDF E-UTRA RN access link UL throughput loss for ISD of 500m (Cases A4-1 & A4-2)
Table 3:  Average and 5% CDF throughput loss for case C4-1
	ACIR shift (dB)
	average throughput loss (%)
	5% CDF throughput loss (%)

	-10
	5.54
	34.79

	-5
	3.58
	22.06

	0
	2.11
	12.88

	5
	1.04
	5.04


Table 4:  Average and 5% CDF throughput loss for case C4-2

	ACIR shift (dB)
	average throughput loss (%)
	5% CDF throughput loss (%)

	-10
	2.54
	20.69

	-5
	1.5
	14.41

	0
	0.71
	3.29

	5
	0.31
	1.97
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Figure 3: Average E-UTRA RN access link UL throughput loss for ISD of 1732m (Cases C4-1 & C4-2)
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Figure 4: 5% CDF E-UTRA RN access link UL throughput loss for ISD of 1732m (Cases C4-1 & C4-2)
4. Conclusion

This contribution presents results of studies conducted to evaluate the coexistence performance of macro networks using relay nodes. Simulation case A4 and C4 as defined in [2] are studied. The parameter evaluated in simulations is relay node access UL ACS.
For PC2, the average througput loss is less than 1% for ACIR shift = 0dB,  irrespective of the ISD (i.e. Case A4-2 and C4-2). In addition, the 5% CDF throughput loss for these configurations is in the order 3.5%. For PC1, the average througput loss is in the order of 3% for IDS = 500 (Case A4-1) and in the order of 2% for IDS = 1732 (Case C4-1) for ACIR shift = 0dB. However, ACIR shift = 5dB is required for PC1 in order to achieve a 5% CDF throughput loss in the order of 5% or less.
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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 LTE UL (aggressor) and 10 MHz LTE RN access UL (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 [0.5, 1, 1.5] R (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 Noise Figure
	 5dB
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