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1 Introduction
RAN1 #75 had some progress on resource allocation issues in D2D communication. But there are still some debates on whether to use scheduling based or contention based resource allocation scheme. Based on analysis in [1], we think scheduling based scheme has benefit on interference coordination and so on (detailed comparison could refer to Table 1 in Appendix part). Therefore, we proposed scheduling based scheme as baseline resource allocation method. To further prove this proposal, we show some system-level simulation results in this contribution.
2 Discussion
2.1 Evaluation Assumptions

The basic assumption could refer to Table 2 in Appendix. Here out-of-network-coverage scenario is our focus. On resource allocation schemes, our assumptions are  
Scheduling based resource allocation: Similar with the assumption in [2], one virtual cluster head (CH) is located in center of hexagonal cell and this CH could allocate orthogonal resource for transmitting UE in this area. There is no coordination among different clusters. 
Contention based resource allocation: UE randomly selects resource to transmit.
2.2 Evaluation Results
In this section we would like to show long-term simulation results and short-term simulation results, respectively. The former is used for calibration and showing some basic observations on D2D communication, and the latter one is targeted to compare two resource allocation schemes to prove our proposal.
Long-term simulation results 
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Figure 1 Long-term SINR curve
Fig.1 shows performance of long-term SINR received at UE side with different assumption on RSRP threshold and interference. NPRB is the allocated resource number which determines noise power, to be more precise, Fig.1(a) assumes NPRB is 5 and Fig.1(b) assumes 10, respectively. Obviously with increase of allocated resource (or noise), the difference of SINR becomes small. But with increase of RSRP association threshold so that signal power is improved largely, SINR performance improves a lot. If we regard the case without interference as ideally scheduling based resource allocation scenario, there is about 30dB difference with the case of having interference (e.g., black line and blue line with -82dBm RSRP association in Fig.1(a)). 
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(a) Receiving UE number per transmitting UE                (b) Transmitting UE number per receiving UE 

Figure 2 Distribution of transmitting/receiving UE number
Fig.2 shows the distribution of transmitting/receiving UE number. We can see from Fig.2(a) that 50% point of receiving UE number is about 70 for one transmitting UE, and in Fig.2(b) that the same value of transmitting UE number is about 7 for one receiving UE.
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Figure 3 Distribution of communication distance per D2D link
In Fig.3 we can see average communication distance is approximately 700m under -112dBm association value. 
Short-term simulation results 
We show the short-term SINR performance in case of different allocated PRB number in Fig.4, in which we can see scheduling based resource allocation shows better SINR performance than that of contention based scheme as the former could avoid the collision and have good interference coordination. And with the increase of allocated PRB number, the gap becomes larger. The reason is, in case of larger PRB allocation the collision probability of contention based scheme becomes larger, so the interference is severe. In that case, scheduling based scheme shows better performance as it guarantees the allocated resource orthogonal. 
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(a) N_PRB = 5










(b) N_PRB = 10
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(c)N_PRB = 50
Figure 4 SINR performance of different resource allocation scheme
So we propose

Proposal1: Scheduling based resource allocation scheme should be taken as the baseline in D2D communication
3 Conclusion

In this paper we have shown long-term and short-term simulation results on D2D communication. From long-term and short-term simulation results, we see scheduling based resource allocation has merit of interference coordination. Therefore we propose 
Proposal1: Scheduling based resource allocation scheme should be taken as the baseline in D2D communication
Appendix
Table 1 Comparison between scheduling based and contention based resource allocations
	
	Scheduling based resource allocation
	Contention based resource allocation

	Pros
	· Less spec impact 

· Good commonality with LTE framework
· High transmission efficiency

· Better interference coordination  

· Could be applied for all communication types, e.g., unicast, groupcast or broadcast 
	· May simplify the procedure/functions of D2D communication in case of groupcast/broadcast

· May reduce the delay of broadcasting especially in case of few collisions

· Broadcast/groupcast can be forwarded to group members far away

	Cons
	· Large overhead due to additional resource 

· grants
· Selection/reselection of the scheduler is necessary

· Broadcast/groupcast is not easily extendable among clusters
	· May generate poor transmission efficiency and large 
delay in case of large probability of collisions 

· Not friendly to design a common framework on 

· resource allocation for unicast, groupcast, broadcast

· Interference coordination is not possible 


Table 2 Evaluation assumptions

	Parameter
	Value

	Deployment scenario
	Hexagonal grid, 7 cell sites, 3 cells per site, wrap around

	Layout option
	Option 5: Urban macro (1732m ISD)

	UE drop
	Uniform drop, 100% outdoor

	UE number
	3 transmitters and 29 receivers per cell

	Carrier frequency
	700MHz

	System bandwidth
	10MHz (50PRBs)
({5PRBs, 10PRBs} for calibration purpose)

	Path loss model
	According to agreed assumptions [3]

	Shadowing
	According to agreed assumptions [3]

	Noise Figure
	9 dB

	UE TX power
	23 dBm

	RSRP threshold
	-112dBm

	Communication resource
	{5, 10, 50}PRBs for each transmitter

	Resource allocation
	i) Scheduling based resource allocation

ii) Contention based resource allocation

	In-band emission model
	Not applied
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