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1 Introduction
After last RAN4 #58 meeting, updated relay TR 36.826 was approved in [1]. Also, traffic assumption for relay coexistence study was discussed by off-line and e-mail discussion[2]. In this contribution, we would like to provide our initial simulation results for all truwall RN coexistence simulation cases by updated TR and traffic assumption.
2 Simulation Scenario and Assumption
Coexistence simulation cases for truwall RN case B/D/F/H are defined in Table 6.1-1 of [1]. These simulation cases are combination of RN deployment scenario (cell edge or rectangular grid) and propagation mode (Case 1 or Case 3). For traffic model, we use proposed traffic assumption in [2].

Table 6.1-1 Coexistence simulation cases

	Case
	Aggressors
	Victim Link
	Relay Deployment
	RN antenna configuration
	Propagaion Model
	RN Max Power
	Power control

	B1
	eNB and RN access side
	eNB -> UE
	6.2.4
Case 1
DR=1.5R


	6.4b
Truwall relay
GBH = 15 dBi
	Case 1

with site planning

NLOS
	PAC,max=24 dBm

PBH.max=[24,30] dBm
<Additional uplink simulation cases are FFS for covering both 24 and 30 dBm  >
	N/A



	B2-1
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC1
(6.6.3)

	B2-2
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC2
(6.6.3)

	B3
	eNB
	eNB -> RN

eNB -> UE
	
	
	
	
	N/A


	B4-1
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC1
(6.6.3) 

	B4-2
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC2
(6.6.3) 


	Case
	Aggressors
	Victim Link
	Relay Deployment
	RN antenna configuration
	Propagaion Model
	RN Max Power
	Power control

	D1
	eNB and RN access side
	eNB -> UE
	6.2.4
Case 3
DR=1.5R


	6.4b
Truwall relay
GBH = 15 dBi
	Case 3

with site planning

NLOS
	PAC,max=24 dBm

PBH.max=[24,30] dBm
< Additional uplink simulation cases are FFS for covering both 24 and 30 dBm >
	N/A



	D2-1
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC1
(6.6.3)

	D2-2
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC2
(6.6.3)

	D3
	eNB
	eNB -> RN

eNB -> UE
	
	
	
	
	N/A


	D4-1
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC1
(6.6.3) 

	D4-2
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC2
(6.6.3) 


	Case
	Aggressors
	Victim Link
	Relay Deployment
	RN antenna configuration
	Propagaion Model
	RN Max Power
	Power control

	F1
	eNB and RN access side
	eNB -> UE
	6.2.5
Case 1
	6.4b
Truwall relay
GBH = 15 dBi
	Case 1

with site planning

NLOS
	PAC,max=24 dBm

PBH.max=[24,30] dBm
< Additional uplink simulation cases are FFS for covering both 24 and 30 dBm >
	N/A



	F2-1
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC1
(6.6.3)

	F2-2
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC2
(6.6.3)

	F3
	eNB
	eNB -> RN

eNB -> UE
	
	
	
	
	N/A


	F4-1
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC1
(6.6.3) 

	F4-2
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC2
(6.6.3) 


	Case
	Aggressors
	Victim Link
	Relay Deployment
	RN antenna configuration
	Propagaion Model
	RN Max Power
	Power control

	H1
	eNB and RN access side
	eNB -> UE
	6.2.5
Case 3

	6.4b
Truwall relay
GBH = 15 dBi
	Case 3

with site planning

NLOS
	PAC,max=24 dBm

PBH.max=[24,30] dBm
< Additional uplink simulation cases are FFS for covering both 24 and 30 dBm >
	N/A



	H2-1
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC1
(6.6.3)

	H2-2
	UE and RN backhaul side
	UE -> eNB
	
	
	
	
	PC2
(6.6.3)

	H3
	eNB
	eNB -> RN

eNB -> UE
	
	
	
	
	N/A


	H4-1
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC1
(6.6.3) 

	H4-2
	UE
	UE-> RN

UE->eNB
	
	
	
	
	PC2
(6.6.3) 


3 Simulation Results
All coexistence simulation results for truwall relay case B/D/F/H are shown in figure 1 ~ 6.  Also exact numerical data are attached in Appendix.
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Figure 1. Average and 5% CDF throughput loss for Truwall RN downlink case B1/D1/F1/H1
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Figure 2. Average and 5% CDF throughput loss for Truwall RN uplink case B2-1/D2-1/F2-1/H2-1
[image: image5.emf]20 25 30 35 40 45 50

2

4

6

8

10

12

14

16

ACIR [dB]

TP Loss [%]

 Average Throughput Loss

 

 

B2-2

D2-2

F2-2

H2-2

 [image: image6.emf]20 25 30 35 40 45 50

0

2

4

6

8

10

12

14

ACIR [dB]

TP Loss [%]

 5% Throughput Loss

 

 

B2-2

D2-2

F2-2

H2-2


Figure 3. Average and 5% CDF throughput loss for Truwall RN uplink case B2-2/D2-2/F2-2/H2-2
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Figure 4. Average and 5% CDF throughput loss for Truwall RN downlink case B3/D3/F3/H3
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Figure 5. Average and 5% CDF throughput loss for Truwall RN uplink case B4-1/D4-1/F4-1/H4-1
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Figure 6.  Average and 5% CDF throughput loss for Truwall RN uplink case B4-2/D4-2/F4-2/H4-2
4 Some point to be further discussed
During simulation, we found some strange situation in simulation assumption for truwall RN case. In figure 7~10, we draw cell layout for aggressor and victim system. In 6.2.4.1 of TR 36.826, following statements are described.

But there exists some mismatch between table 6.1-1 and above statements, especially ISD of 500 m cases (case B in figure 7 and case F in figure 9). For these cases, cell ranges are relatively small. Therefore in-building coverage are located on the border of the cell. Also some times in-building coverage area overlapped with victim eNB position. This situation might generate excessive interference to victim system. Therefore we have to avoid these undesirable situation. For case D in figure 8 and case H in figure 10, there is no mismatch between coexistence simulation cases in table 6.1-1 and network layout in section 6.2.4.1.
We think that the easy way to avoid this mismatch would be as follows

· For case B, use outdoor relay deployment parameter DR of 1.25R or smaller value instead of 1.5R in Table 6.1-1.

· For case F, use inter-relay node distance of 0.75 instead of 0.9 in section 6.2.2 of TR 36.826.
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Figure 7. Cell layout of Coexistence simulation case B
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Figure 8. Cell layout of Coexistence simulation case D
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Figure 9. Cell layout of Coexistence simulation case F
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Figure 10. Cell layout of Coexistence simulation case H
5 Conclusion
In this contribution, we provide initial coexistence simulation results for truwall RN case B/D/F/H to make progress in RN coexistence study.
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Appendix – Throughput Loss for Truwall relay simulation cases
Case B. Throughput Loss
	ACIR
[dB]
	B1
	B2-1
	B2-2
	B3
	B4-1
	B4-2

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

	20
	1.26 
	2.95 
	24.15 
	23.19 
	15.03 
	13.78 
	6.96 
	23.38 
	2.56 
	1.34 
	1.72 
	1.20 

	25
	0.92 
	2.35 
	20.76 
	19.42 
	11.65 
	10.16 
	3.25 
	9.70 
	1.19 
	0.61 
	0.77 
	0.52 

	30
	0.77 
	2.09 
	18.93 
	17.73 
	9.92 
	8.55 
	1.33 
	3.39 
	0.52 
	0.25 
	0.33 
	0.20 

	35
	0.71 
	2.00 
	18.05 
	17.00 
	9.13 
	7.91 
	0.49 
	1.12 
	0.22 
	0.10 
	0.13 
	0.07 

	40
	0.69 
	1.97 
	17.68 
	16.72 
	8.81 
	7.66 
	0.16 
	0.33 
	0.08 
	0.03 
	0.05 
	0.03 

	45
	0.69 
	1.97 
	17.53 
	16.61 
	8.69 
	7.60 
	0.05 
	0.11 
	0.03 
	0.01 
	0.02 
	0.01 

	50
	0.69 
	1.97 
	17.47 
	16.58 
	8.65 
	7.56 
	0.02 
	0.05 
	0.01 
	0.00 
	0.01 
	0.00 


Case D. Throughput Loss
	ACIR
[dB]
	D1
	D2-1
	D2-2
	D3
	D4-1
	D4-2

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

	20
	2.37 
	5.29 
	17.57 
	13.16 
	10.09 
	9.69 
	3.65 
	29.10 
	2.42 
	3.71 
	1.40 
	3.70 

	25
	2.21 
	5.05 
	13.58 
	8.34 
	6.91 
	6.01 
	1.61 
	15.63 
	1.24 
	1.85 
	0.71 
	1.75 

	30
	2.12 
	4.95 
	11.02 
	5.78 
	5.10 
	4.04 
	0.66 
	7.43 
	0.62 
	0.85 
	0.35 
	0.79 

	35
	2.08 
	4.88 
	9.55 
	4.57 
	4.17 
	3.02 
	0.25 
	3.07 
	0.31 
	0.39 
	0.17 
	0.32 

	40
	2.07 
	4.85 
	8.79 
	4.10 
	3.74 
	2.70 
	0.09 
	1.03 
	0.15 
	0.17 
	0.08 
	0.11 

	45
	2.06 
	4.83 
	8.43 
	3.89 
	3.55 
	2.59 
	0.03 
	0.37 
	0.07 
	0.07 
	0.04 
	0.04 

	50
	2.06 
	4.82 
	8.27 
	3.81 
	3.47 
	2.55 
	0.01 
	0.11 
	0.03 
	0.03 
	0.02 
	0.02 


Case F. Throughput Loss
	ACIR
[dB]
	F1
	F2-1
	F2-2
	F3
	F4-1
	F4-2

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

	20
	1.14 
	3.01 
	14.42 
	11.39 
	8.29 
	6.40 
	3.65 
	17.95 
	2.99 
	2.15 
	2.31 
	2.21 

	25
	0.85 
	2.37 
	12.37 
	9.68 
	6.41 
	4.70 
	1.63 
	6.84 
	1.43 
	0.98 
	1.08 
	0.94 

	30
	0.72 
	2.06 
	11.35 
	8.92 
	5.52 
	3.98 
	0.64 
	2.27 
	0.65 
	0.41 
	0.47 
	0.35 

	35
	0.68 
	1.92 
	10.89 
	8.63 
	5.13 
	3.74 
	0.23 
	0.76 
	0.28 
	0.16 
	0.19 
	0.13 

	40
	0.66 
	1.89 
	10.70 
	8.56 
	4.98 
	3.67 
	0.08 
	0.24 
	0.11 
	0.06 
	0.07 
	0.04 

	45
	0.66 
	1.88 
	10.63 
	8.52 
	4.93 
	3.64 
	0.02 
	0.08 
	0.04 
	0.02 
	0.03 
	0.01 

	50
	0.66 
	1.88 
	10.60 
	8.51 
	4.91 
	3.62 
	0.01 
	0.02 
	0.01 
	0.00 
	0.01 
	0.00 


Case H. Throughput Loss
	ACIR
[dB]
	H1
	H2-1
	H2-2
	H3
	H4-1
	H4-2

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

	20
	2.31 
	5.13 
	11.20 
	7.24 
	5.95 
	5.39 
	2.11 
	16.30 
	3.02 
	6.72 
	1.65 
	6.25 

	25
	2.18 
	4.90 
	8.79 
	4.88 
	4.16 
	3.42 
	0.90 
	8.40 
	1.58 
	3.40 
	0.84 
	3.13 

	30
	2.11 
	4.79 
	7.37 
	3.75 
	3.23 
	2.47 
	0.36 
	3.90 
	0.81 
	1.66 
	0.42 
	1.51 

	35
	2.08 
	4.75 
	6.60 
	3.22 
	2.78 
	2.10 
	0.14 
	1.52 
	0.41 
	0.74 
	0.21 
	0.66 

	40
	2.06 
	4.71 
	6.22 
	3.01 
	2.58 
	1.95 
	0.05 
	0.52 
	0.20 
	0.33 
	0.10 
	0.26 

	45
	2.05 
	4.70 
	6.05 
	2.94 
	2.50 
	1.91 
	0.02 
	0.18 
	0.10 
	0.14 
	0.04 
	0.11 

	50
	2.05 
	4.69 
	5.98 
	2.90 
	2.47 
	1.90 
	0.01 
	0.04 
	0.04 
	0.03 
	0.02 
	0.03 


Assume there are 5 in-building coverage areas randomly located within the donor cell.


In-building coverage areas will be modelled as a 50 meter by 50 meter square area


In-building coverage areas will be served by one dedicated relay node that can be modelled as a thruwall  relay positioned on the wall closest to the eNB along the boresite between the eNB and the center of the coverage area.The antennas are located on this position on either side of the wall. . No penetration loss is assumed for the Un backhaul link


The building wall closest to the eNB is perpendicular to a line between the BS and the center of the building. The building cannot be located on the border of the cell, i.e. the entire building has to be inside one cell.








