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1 Introduction

LTE D2D Proximity Service WI was agreed in RAN#63. In the corresponding WID [1], two modes of resource allocation mechanisms are to be specified:
2)
Specify resource allocation mechanisms for D2D discovery and broadcast communication [RAN1, RAN2] 

a)
Distributed resource allocation mechanisms from allocated resource pool(s), for D2D discovery and broadcast communication [RAN1, RAN2] 

b)
eNB resource allocation mechanisms, for D2D discovery and broadcast communication [RAN2, RAN1]
This contribution provides discussion on overall signaling flows and procedures for resource allocation Mode-2. 

2 Discussion
Regarding resource allocation Mode-2, the following agreements and working assumptions as captured in the D2D SI TR are the starting point for the work item specification of D2D broadcast communication [2]:
• Mode 2: a UE on its own selects resources from resource pools to transmit direct data and direct control information
o
FFS if the resource pools for data and control are the same
o
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 Mode 2 for at least edge-of-coverage and/or out-of-coverage
• Scheduling assignments use PUSCH structure for transmission
o
At least the following are not precluded from further study: Scheduling assignments piggybacked with data, or indicated over DMRS
Note in this contribution we will not handle the scheduling assignments stuff since it is more RAN1 issue. 
With the resource allocation Mode-2, UEs determine their resource allocation in a distributed fashion. Simple random resource selection may be considered as a baseline distributed approach with low overhead and scalability. One drawback of such an approach is that collisions are possible among broadcasting UEs. Thus an implicit coordination (e.g., carrier sensing) and/or explicit coordination (e.g., scheduling assignment) would be required to prevent collisions and mitigate interference. 
A straight-forward approach is to adapt CSMA/CA for LTE D2D broadcast communication. Distributed resource selection would consist of carrier sensing by reservation beacon detection and back-off before transmission, as illustrated in Figure 1. The procedure supports 1:M and 1:1 D2D communication, which is implemented by a broadcast mechanism at the physical layer. 
Overall signaling flows and procedures for resource allocation Mode-2:
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Figure-1. An overall procedure for resource allocation Mode-2
A resource pool for each communication group would be pre-configured, e.g. by D2D server. The resource pool for reception and transmission can be configured in separate. Between D2D communication and WAN, TDM can be used and it is FFS for FDM. UEs should be synchronized each other (details of synchronization mechanism are FFS). Within the configured radio resource pool for transmission, a UE (transmitter), who has data to send, starts carrier sensing (e.g. by detection of DMRS or by Scheduling Assignment. Details of carrier sensing is FFS) in order to select the corresponding resource for its transmission. If the medium is not busy during back-off, the transmitter sends data in the N+1 subframe by using the resource when back-off expires at N subframe. If the medium is busy, the UE does not consider the corresponding subframes into back-off running time. Within the configured radio resource pool for reception, the other corresponding UEs within the group (receiver) monitor the configured resource pool to receive the data. The need of separate control channel is FFS. 
3 Conclusion

In this contribution, we have seen overall signaling flows and procedures for resource allocation Mode-2. If agreeable, we also would like to propose to capture the Figure-1 and the corresponding descriptions into TS36.300. 

4 Reference
[1] RP-122009, “3GPP Work Item Description: Study on LTE Device to Device Proximity Services,”
[2] RAN1#76 chairman’s note
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