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1 Introduction

In RAN#63 D2D WI proposal has been approved and the specification work would be proceeded from the starting point of the agreements and working assumptions reached during the study item as captured in TR 36.843.
During the study item, two scheduling modes have been defined for D2D communication as following:
· Mode 1: eNodeB or Release-10 relay node schedules the exact resources used by a UE to transmit direct data and direct control information
· FFS: if semi-static resource pool restricting the available resources for data and/or control is needed
· Mode 2: a UE on its own selects resources from resource pools to transmit direct data and direct control information
· FFS if the resource pools for data and control are the same
· FFS: if semi-static and/or pre-configured resource pool restricting the available resources for data and/or control is needed
· D2D communication capable UE shall support at least Mode 1 for in-coverage

· D2D communication capable UE shall support Mode 2 for at least edge-of-coverage and/or out-of-coverage

In this contribution we discuss the two scheduling modes and present our views for further study.
2 Comparison of scheduling mode 1 and mode 2
When a D2D UE works in mode 1, it needs to request the scheduling resource in a similar way as a rel-8 UEs. As in Figure 1, the eNodeB or relay node schedules the exact resources used by a UE to transmit direct data and direct control information. The D2D UE1 starts to transmit the data and control information with the assigned resources. To help the reception at least the location of the resources should be included.

As in the SI discussion PUSCH is suggested as the baseline of D2D transmission. If HARQ and link adaptation is agreed for D2D transmission, the useful information including NDI, MCS, RV and etc should also be transmitted by the broadcasting UE. 
A scheduling request should be defined for D2D UE, which could use a similar way as rel-8 SR. The potential way is to extent the SR to 2 bits and to update the OOK to a QPSK signal. Or different Tx power could be used for SR and eNB determine the SR (rel-8 or D2D) by received power level. 
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Figure1 Example of mode 1 scheduling
By requesting the scheduling resources, the potential transmission collision could be avoided at least in the same cell. During the RAN#63 discussion the coordination attempt between eNBs is identified out-of the rel-12 WI scope. Therefore, when the target D2D UE is in a different cell the transmission collision might happen especially as there is no coordination between eNBs. 
Observation 1: Mode 1 could avoid the transmission collision in one cell, but not for different cells.
A mode 2 D2D UE on its own selects resources from resource pools to transmit direct data and direct control information. For an out-of-coverage UE it is difficult to find a central node which could behave like an eNB with unlimited power and large coverage, and thus mode 2 is the only reasonable way. The edge-of-coverage UE is described as the bridge between in-coverage UE and out-of-coverage UE. It forwards the useful information including the pre-defined source pool, synchronization signal, and maybe broadcasting resource assignments. As parts of the target UEs is from the out-of-coverage area, the benefits in collision avoidance by eNB scheduling assignment seems been reduced compared with other in-coverage case. During the discussion it’s proposed that at least mode 2 should be supported by edge-of-coverage UE and out-of-coverage UE.
Compared with mode 1 UE, there is no scheduling request to eNB and thus the related signaling/latency could be avoided. The price is the potential collision when different D2D UEs choose the same or part of overlapped resources. 
Observation 2: Mode 2 could avoid the scheduling signaling/latency, but the price is the potential collision when different D2D UEs choose the overlapped resources.
Meanwhile, for both mode 1 and mode 2 the same resources should be used for UEs in different cells and out-of-coverage to facilitate the reception. 
The pros and cons have been summarized in the Table 1. Mode 1 could avoid the scheduling collision in one cell but couldn’t avoid the collision for UEs from different cells without inter-eNB cooperation. Mode 2 is the only reasonable scheduling method for out-of-coverage UE by far. It always has the collision issue, but doesn’t need the new SR design. To keep the scheduling method consistency in , we slightly prefer mode 2 as the baseline for scheduling.
Table 1 Comparison between Mode 1 and Mode 2

	
	Pros
	Cons

	Mode 1
	Avoid the transmission collision in one cell
	Couldn’t avoid the collision when UE in different cells without eNB cooperation

	Mode 2
	1. Reasonable solution for out-of-coverage UE scheduling.

2. No the scheduling signaling/latency
	Collision when different D2D UEs choose the overlapped resources


Proposal: Mode 2 is the baseline for D2D communication scheduling.
3 Conclusion
In this contribution, we provide some observations on D2D scheduling and following proposals are summarized: 
Observation 1: Mode 1 could avoid the transmission collision in a cell, but not for different cells.

Observation 2: Mode 2 could avoid the scheduling signaling/latency, but the price is the potential collision when different D2D UEs choose the overlapped resources.

Proposal: Mode 2 is the baseline for communication scheduling.
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D2D transmission including the scheduling assignment and data
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D2D UE Scheduling Request













































































































































































































































































































































































BS allocates the resources for D2D control information and data





D2D UE2
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