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1.
Introduction

At RAN4#70 and previous RAN4 meetings, the issue of UE-to-UE coexistence for device-to-device (D2D) communications for in-coverage, out-of-coverage and partial coverage use cases were identified both for inter-device and intra-device interference [1],[2],[3], [4] and simulation results were presented and discussed for D2D co-existence [5]. A way forward with respect to harmonizing D2D co-existence simulation assumptions was agreed to in [6]. In addition, the D2D WI proposal approved at the RAN#63 plenary has tasked RAN4 to “Study co-existence between D2D enabled LTE-network and victim network operating in adjacent carrier frequencies” [7]. Based on the agreed way forward in [6], the new D2D WI [7], as well as ongoing offline discussions, this contribution proposes additional simulation assumptions as a basis to harmonize the D2D co-existence simulation assumptions. 

2.
Existing Proposed Way Forward
The agreed way forward in [6] provided the following guidance with regard to RAN4 conducting D2D co-existence simulations for adjacent bands:
· Prioritize coexistence scenarios arising from the D2D use cases of in-network discovery and out-of-network broadcast communications
· Prioritize impact due to aggressor D2D enabled LTE-network on co-existing victim network in the same geographical region operating in adjacent channel
· Assume aggressor D2D UEs are in-coverage of the victim LTE network
· Example evaluation includes impact on UL throughput
· Methodology for coexistence is based on the following principles:
· Reuse methodology for coexistence as defined in TR 36.942
· Reuse simulation assumptions on deployment scenarios and channel models for D2D use cases as defined in Annex A of TR 36.843
· Working assumptions for the D2D design not fully agreed in RAN1 can be made for the study
· Study can continue in the WI phase
· RAN4 may also inform RAN1 depending upon the outcome of the co-existence studies.
3.
Proposed D2D Simulation Assumptions
Based on the current agreements defined in TR36.843 [8], Table 1 below defines deployment scenarios for D2D co-existence simulations, and Tables 2 and 3 define proposed D2D co-existence simulation assumptions for D2D discovery and D2D communications, respectively.
Table 1: Deployment scenarios

	D2D use case
	Deployment scenario (in order of priority)

	General Scenarios 
	1. Option 1: Urban macro (500m ISD) + 1 RRH/Indoor Hotzone per cell
2. Option 3: Urban macro (500m ISD) (all UEs outdoor) 

	Public Safety Scenarios 
	1. Option 5: Urban macro (1732m ISD), uniform drop 
2. Option 3: Urban macro (500m ISD) (all UEs outdoor) 


 Notes

· Details on the deployment scenarios are specified in Table A.2.1.1-1 of TR 36.843

Simulation assumptions

Table 2: D2D discovery

	Parameter
	Value

	Discovery signal bandwidth
	2 PRBs

	Discovery resource allocation
	[64] UL subframes every 10sec to be updated based on RAN1/RAN2 agreements on resource allocation

	Number of D2D UEs participating in discovery per cell
	From Table A.2.1.1-1 of TR 36.843

· Option 1: 150 UEs / cell

	Power control
	D2D transmissions: no power control

Non D2D transmissions: as per PC set 1 and PC set 2 of TR36.942

· FFS on power control algorithm parameters (Po, CLxile)

	UE transmit power
	23 dBm for non-public safety

31 dBm for public safety


Table 3: D2D communications

	Parameter
	Value

	D2D signal bandwidth
	2 PRBs

	Average number of  D2D communication sessions  per cell
	From Table A.2.1.1-1 of TR 36.843

(i.e. simultaneous D2D transmissions) 

· Unicast: Nu =12;

· Groupcast Ng = 3;

· Broadcast: Nb = 3

	D2D Traffic model
	VoIP as defined in Table A.2.1.3-1 in TR 36.843, with 4 HARQ transmissions per packet

· Voice activity factor of 75%

· 5ms periodicity in transmissions (without activity factor) 

	Power control
	D2D transmissions: no power control

Non D2D transmissions: as per PC set 1 and PC set 2 of TR36.942

· FFS on power control algorithm parameters (Po, CLxile)

	UE transmit power
	23 dBm for non-public safety

31 dBm for public safety


It should be noted that with respect to the average number of D2D communication sessions per cell that broadcast, groupcast and unicast use cases are all being considered. This is based on an understanding that for RAN1 simulations it was assumed that different L1/2 resource allocation and signaling methods have been considered for unicast, groupcast,  and broadcast use cases respectively, and hence  the rationale exists for supporting 3 different traffic parameters. More recently RAN1 and RAN2 have agreed that a common L1/2 transmit mode (i.e. broadcast) would be used to support unicast, groupcast, and broadcast use cases with Uni/multi/broadcast transmissions being differentiated above L1. From a traffic perspective, the network will see the combination of unicast, groupcast, and broadcast D2D UEs, which all use the broadcast mode at L1/2 [9].
4.
Conclusions
Proposal
It is proposed that the simulation assumptions defined in Section 3 and Tables 1, 2 and 3 above be adopted as a basis for further simulations of D2D aggressor network co-existence with legacy LTE victim networks.
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