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1 Introduction

In last RAN4 meeting simulation results for D2D UE impact to the WAN UE have been presented but no consensus is achieved. In this contribution we present D2D co-existence simulation results on public safety scenario, that is option 5 with uniform distribution scenarios. 

2 Simulation Scenarios and Assumptions
As the simulation assumptions have been agreed in [1], we have updated the results accordingly. For the D2D co-existence simulations results provided in this contribution, the assumptions are based on Appendix A of TR36.843  and co-existence assumptions are based on TR36.942. In the next part, D2D communications scenarios have been investigated to quantify the throughput degradation to legacy victim networks (WAN) in the presence of aggressor D2D networks. The highlighted assumptions are listed below and the rest could be found in the Annex.

· Simulation scenario: option 5 uniform distribution and VoIP is modeled
· Output power: Both 23dBm and 31dBm max output power is simulated and no power control is modeled for D2D UE. 

· ACLR model: Two-step model in the TR36.942 is used.
· Simulated UE: same as TR36.843, 3 UEs for broadcast or groupcast, and 12 for unicast

3 Simulation Results

The simulation results for option 5 have been presented in this section. For uniform deployment scenario, both 23dBm and 31dBm max output power have been assessed. The simulation results are collected in Figure 1 and 2 and the numerical results for 33dB ACIR is compared in Table 1. The results display that the max average throughput loss for upto 12 UEs is 4.03% for both 23dBm and 31dBm output power.
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Figure 1 Throughput loss for public safety (option 5 uniform distribution) with max output power 23dBm 
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Figure 2 Throughput loss for public safety (option 5 uniform distribution) with max output power 31dBm
The throughput loss due to D2D aggressor network co-existence with adjacent band legacy LTE victim networks for the D2D communications scenarios investigated is summarized in Table 1 below. 
Table 1: Summary of Victim Network Throughput loss due to Aggressor D2D Co-existence
	Co-existence Scenario
	Average throughput loss [%]

at 33 dB ACIR
	5%-tile throughput loss [%]

at 33 dB ACIR

	
	23dBm
	31dBm
	23dBm
	31dBm

	Uniform distribution
	3 broadcast users; 
	0.33
	1.45
	3.18
	13.32

	
	3 groupcast  and 3 broadcast users
	0.54
	2.35
	4.91
	19.84

	
	12 unicast users
	0.62
	4.03
	8.79
	30.72


4 Conclusion
In this contribution, we update the simulation results on D2D and WAN UE coexistence for public safety scenario (option 5). The observation reveals that the impact due to out-of-network broadcast communication on adjacent channel services is within operating limits. 
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6 Annex: Simulation Assumptions
Table 2 Simulation assumptions

	Parameter
	Value

	WAN UL scheduler algorithm
	Round robin

	RBs allocated per active WAN UE
	16PRBs

	Number of active WAN UEs
	25 / cell

	Minimum coupling loss (for both D2D & WAN UEs from eNodeB)
	As per Section 4.5.1 in TR 36.942 

· For layout options 1, 3: 70 dB

· For layout option 5: 80 dB

	WAN UE transmit power control
	As per PC set 1 and PC set 2 of TR36.942

· Note that power control algorithm parameters (PodBm, CLxile) should be optimized for different network layouts being simulated. For simplicity, power control algorithm parameters are reused from TR 36.942 for all network layouts.

PC Set

Gamma

CLxile (dBm)

P0_PUSCH (assuming 16 RB assigned to UE)

1

1

112

-101

2

0.8

129

-92.2



	UE-eNodeB pathloss models
	As per TR 36.843
(Note: As specified in TR 36.843, layout options 1 and 3 correspond to 3GPP Case 1, and layout option 5 corresponds to 3GPP Case 3. Pathloss models for 3GPP case 1 and 3 are specified in TR 36.814 and TR 25.814, and provided here for completeness.)

· For layout options 1, 3: Use Table A.2.1.1.5-1, 3GPP Case 1
· For layout option 5: Use Table A.2.1.1.5-1, 3GPP Case 3 
· For fc of 700 MHz, a correction factor of 20log10(0.7/2) is applied

· Penetration loss: As per Table A.2.1.1-1 in TR 36.814. (Note that for indoor users, when present, additional wall loss is specified in Table A.2.1.1.5-1.)

· eNodeB antenna pattern: As per Table A.2.1.1-2 in TR 36.814.
UE-eNodeB pathloss model

Shadowing standard deviation

PLoss

Wall loss

PLLOS(R)= 103.4+24.2log10(R)
PLNLOS(R)= 131.1+42.8log10(R)
For 2GHz, R in km.

Case 1:Prob(R)=min(0.018/R,1)*(1-exp(-R/0.063))+exp(-R/0.063)
Case 3: Prob(R)=exp(-(R-0.01)/1.0)
10 dB

20 dB

20 dB (when UE in indoor)

(Note these match the system calibration results in Figure A.2.2-1 in TR 36.814 for Case 1, 3D)

	UE RF parameters
	Noise figure: 9dB

Antenna pattern: Omni-directional with gain of 0dBi 

Number of antennas: 1 Tx, 2 Rx

	eNodeB RF parameters
	Noise figure: 5dB

Antenna pattern:3D antenna pattern as specified in Table A.2.1.1-2 of TR 36.814. Layout option 1 and 3 correspond to 3GPP case 1, while layout option 5 corresponds to 3GPP case 3.

	Channel 
	AWGN

	SINR-to-rate mapping
	As per link level performance model in TR 36.942 (Table A.2)
ACLR1/2 = 30/43 dB/BWaggressor

	D2D Traffic model
	VoIP as defined in Table A.2.1.3-1 in TR 36.843, with a maximum of 4 HARQ transmissions per packet (can be updated based on RAN1 agreement on number/periodicity of transmissions)

· Voice activity factor of 75%

· 5ms maximum periodicity in transmissions (without activity factor) 
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