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1 Introduction
In last RAN4 #57AH meeting, relay co-existence simulation results were presented with agreed simulation assumption in [1]. On traffic model proposed in [2], each UE and RN are scheduled by probability function expressed in total traffic T. Therefore, there exists that some of slots in frequency aspect are unused even if number of UE is more than total available slot of channel BW. The discussion about this situation might be needed to align simulation results that provided from each company. In this contribution, we would like to provide updated simulation results for coexistence simulation cases E and G for RN at cell edge cases under revised simulation assumptions and modified traffic model.
2 Simulation Scenario and Assumption
Coexistence simulation cases for E and G are defined in Table 6.1-1 of [1]. The only difference is that simulation case E uses Case 1 propagation model and simulation case G uses Case 3 propagation model.

Table 6.1-1 Coexistence simulation cases
	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
	
	
	
	
	PG1

	E2-2
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PG2

	E3
	eNB
	eNB -> RN

eNB -> UE
	
	
	
	
	N/A


	E4-1
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PG1 

	E4-2
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PG2 


	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
	
	
	
	
	PG1

	G2-2
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PG2

	G3
	eNB
	eNB -> RN

eNB -> UE
	
	
	
	
	N/A


	G4-1
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PG1 

	G4-2
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PG2 


Since RN operation mode for simulation had not been exist in [1], there had existed options according to RN operation. In previous meeting, each detailed RN operation mode were discussed and agreed to include or not. In this contribution, we reflect all agreed RN operation mode to coexistence simulation.
For traffic model, the traffic model for RN coexistence was presented in [2]. In [2], each UE and RN are scheduled by probability function expressed in total traffic T. In this contribution, we used proposed traffic model for eNB that own RN only. For normal eNB, we use full buffer model to occupy total channel BW.
3 Simulation Results
For downlink simulation, simulation results for case E1, G1, E3 and G3 are presented in figure 1, 2, 3 and 4, respectively.
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Figure 1.  Average and 5% CDF throughput loss for case E1
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Figure 2.  Average and 5% CDF throughput loss for case G1
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Figure 3.   Average and 5% CDF throughput loss for case E3
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Figure 4.   Average and 5% CDF throughput loss for case G3
For uplink simulation, simulation results for case E2, G2, E4 and G4 are presented in figure 5, 6, 7 and 8, respectively.
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Figure 5.  Average and 5% CDF throughput loss for case E2
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Figure 6.  Average and 5% CDF throughput loss for case E2-2
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Figure 7.   Average and 5% CDF throughput loss for case E4
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Figure 8.   Average and 5% CDF throughput loss for case G4
4 Discussion about Relay coexistence traffic model

In coexistence simulation of RAN4, each cell basically has fixed number of UEs by received power criteria and whole system BW is occupied by UEs. But, when UE dropped in relay coexistence simulation, UE might select RN instead of eNB. Accordingly, number of UEs is different within each eNB and RN. If number of UEs of some eNB or RN is less than 3, some of channel BW would be unused and therefore interference would be lowered especially in uplink simulation. 

On traffic model proposed in [2], each UE and RN are scheduled by probability function expressed in total traffic T. Therefore, there exists that some of slots in frequency aspect are unused even if number of UE is more than total available slot of channel BW. During simulation, we found that average portion of UE attached RN is much lower than UE attached eNB directly. Therefore if we schedule each UE and RN by proposed traffic model in [2], many slots in each cell, especially in RN, are left unoccupied. We think that coexistence simulation have to be performed in full loading case to consider worst case.
As this point of view, we performed simulation with different traffic model. In this traffic model, we scheduled RN by probability function expressed NRn / T for nth RN firstly. At next stage, we assigned available UEs of each cell of eNB and RN to unoccupied slots as much as possible. In this traffic mode, each parameter means as follows;

NeNB : total number of assigned UE to eNB directly

NRn : total number of assigned UE of nth RN

T : total “traffic” for the eNB. (T = NeNB + NR1 + NR2 + … + NRK)

K : total number of RN of each eNB
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Figure 9.   Average and 5% CDF throughput loss by different traffic model in case E2
From above uplink simulation results for different traffic model, we can find that bias of throughput loss by fixed amount of interference from aggressor that have RN is changed by traffic model.
[image: image15.emf]20 25 30 35 40 45 50

0

5

10

15

20

25

30

35

40

45

50

ACIR

TP Loss [%]

Case E4-1 Throughput Loss

 

 

Average

5%

Average

custom

5%

custom

 [image: image16.emf]20 25 30 35 40 45 50

0

5

10

15

20

25

30

35

ACIR

TP Loss [%]

Case E4-2 Throughput Loss

 

 

Average

5%

Average

custom

5%

custom


Figure 10.   Average and 5% CDF throughput loss by different traffic model in case E4
From above uplink simulation results for different traffic model, we can find that slope of 5% CDF throughput loss is increased by modified traffic model, because inter cell interference in victim link is increased.
5 Conclusion
In this contribution, we provide updated simulation results for coexistence simulation case A and C to make progress Relay RF requirements. Also, we mentioned some point about traffic model for RN coexistence simulation. It seems very required that some discussion about this topic would be discussed during this meeting to harmonize RN coexistence simulation results.
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Appendix – Throughput Loss for Case E and G
Case E Throughput Loss
	ACIR
[dB]
	E1
	E3
	E2-1
	E2-2
	E4-1
	E4-2

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

	20
	2.11 
	8.03 
	2.20 
	3.79 
	1.33 
	0.84 
	0.87 
	0.81 
	9.07 
	46.29 
	4.14 
	33.77 

	25
	1.61 
	6.59 
	0.87 
	1.07 
	1.12 
	0.78 
	0.62 
	0.63 
	5.37 
	28.76 
	2.16 
	17.49 

	30
	1.38 
	5.88 
	0.31 
	0.29 
	1.03 
	0.73 
	0.51 
	0.55 
	2.95 
	13.13 
	1.05 
	7.60 

	35
	1.29 
	5.55 
	0.10 
	0.11 
	0.99 
	0.71 
	0.47 
	0.52 
	1.51 
	3.84 
	0.47 
	3.21 

	40
	1.25 
	5.44 
	0.03 
	0.04 
	0.98 
	0.71 
	0.46 
	0.52 
	0.72 
	1.63 
	0.20 
	0.98 

	45
	1.24 
	5.42 
	0.01 
	0.00 
	0.97 
	0.71 
	0.45 
	0.51 
	0.32 
	0.44 
	0.08 
	0.10 

	50
	1.23 
	5.40 
	0.00 
	0.00 
	0.97 
	0.71 
	0.45 
	0.51 
	0.13 
	0.00 
	0.03 
	0.00 


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

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

	20
	1.89 
	5.19 
	1.96 
	5.03 
	1.48 
	0.63 
	0.71 
	0.71 
	3.62 
	39.23 
	1.74 
	10.52 

	25
	1.57 
	4.52 
	0.71 
	1.70 
	1.26 
	0.53 
	0.56 
	0.57 
	1.97 
	23.73 
	0.87 
	3.71 

	30
	1.42 
	4.19 
	0.24 
	0.60 
	1.16 
	0.49 
	0.50 
	0.51 
	0.98 
	13.43 
	0.40 
	1.78 

	35
	1.34 
	4.02 
	0.08 
	0.17 
	1.11 
	0.48 
	0.47 
	0.48 
	0.44 
	4.64 
	0.17 
	0.56 

	40
	1.31 
	3.95 
	0.03 
	0.07 
	1.09 
	0.47 
	0.46 
	0.47 
	0.18 
	2.36 
	0.07 
	0.22 

	45
	1.30 
	3.93 
	0.01 
	0.02 
	1.09 
	0.47 
	0.46 
	0.47 
	0.07 
	0.23 
	0.03 
	0.11 

	50
	1.30 
	3.92 
	0.00 
	0.00 
	1.08 
	0.47 
	0.45 
	0.47 
	0.02 
	0.23 
	0.01 
	0.00 


