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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-1.
2 Discussion
Regarding resource allocation Mode-1, the following agreements and working assumptions as captured in the D2D SI TR would be the starting point for the work item specification of D2D broadcast communication [2]:
• Mode 1: eNodeB or Release-10 relay node schedules the exact resources used by a UE to transmit direct data and direct control information
o FFS: if semi-static 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
• 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-1, the first thing to see would be how the UE requests the resource to the eNB and how the eNB assigns the corresponding resource to the UE in response. As the starting point, we think to reuse the existing resource allocation mechanism should be considered as much as possible considering the specification efforts and limited time for Rel-12.
Signaling flows on the resource request:
Existing resource request is made up of scheduling request procedure (or random access procedure when scheduling request is not configured) and buffer status report procedure. In order to reuse the existing resource allocation mechanism as much as possible, we think there would be two possibilities for the eNB to distinguish if the data to be sent is for WAN or D2D direct communication. Without the distinction, the eNB cannot have a knowledge which resource should be assigned to the UE. Note resource for WAN and D2D direct communication will be configured in separate by FDM and/or TDM manner. 
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Figure-1. Signaling flow of option-1

         
Figure-2. Signaling flow of option-2
· Option-1: D2D data occurrence can be informed at the BSR step
· Option-2: D2D data occurrence can be informed at the SR step
With the option-1, D2D data occurrence can be informed at the BSR step. However considering the target of D2D communication is for public safety purpose, which means the main traffic would be the voice communication, some can argue rather than five transmissions for voice (i.e. scheduling request -> UL Grant -> buffer status report on D2D data -> UL Grant -> D2D data), it may be better to reduce into three transmissions (i.e. scheduling request on D2D data -> UL Grant -> D2D data). If there is other type of D2D data than voice, the buffer status report on D2D data can be still sent, which is following normal scheduling request for WAN. For both options, if the UE is not configured with SR, the UE will perform random access procedure and the buffer status report on D2D data will be sent over RACH MSG3. In our opinion, option-1 is the baseline and option-2 is optimization to reduce the delay and the signaling overhead. However regardless of which option to go towards, the buffer status report on D2D data would be required. We think this will be defined as new MAC CE and the starting point of the information to be included would be LCG id and buffer size, as the existing buffer status report. It would be FFS for further information. 
[Proposal-1]: Option-1 is the baseline and RAN2 is asked to discuss option-2
[Proposal-2]: New D2D BSR needs to be introduced. 
[Proposal-3]: New D2D BSR contains LCG id and buffer size information. It is FFS for further information.

UL Grant for D2D 
UL Grant for D2D should be distinguishable for the UE in order to multiplex and send the data correctly between the data for WAN and for D2D direct communication. In general, we think there would be four alternatives as follow: 

· Alternative-1: if UL Grant is indicated by separate C-RNTI, which is reserved for D2D communication
· Alternative-2: if UL resource indicated by the Grant belongs to the resource pool for D2D communication

· Alternative-3: if the pre-defined code-points are included in UL Grant

· Alternative-4: if newly designed UL Grant is received

With the alternative-1, the additional overhead would be the UE has to do blind decodings with introducing new C-RNTI for UL Grant. However this does not mean the increase of blind decodings so the complexities would be margin. With the alternative-2, no change is needed regarding to the existing UL Grant format or coding. The UE will implicitly determine whether the resource grant is for D2D communication if the assigned UL resource belongs to the resource pool for D2D communication. In comparison with the other alternatives, it seems the option with the minimal required specification effort and complexity. With the alternative-3, the similar benefit as alternative-1 and alternative-2 in reusing the existing DCI formats for UL assignment is expected. An additional benefit over the alternative-1 is that a new C-RNTI does not need to be introduced solely for D2D resource allocation, but the coding or scrambling of the DCI can be used to differentiate between D2D and cellular grants. With the alternative-4, it may support the most efficient signaling overhead due to the ability to design a format that carries the minimum required information for D2D broadcast communication resource allocation. For instance, considering that the MCS level for D2D communication could be fixed and no L1/L2 feedback is supported, some information in the existing DCI for UL assignment can be omitted. However it may also be the most complex solution, requiring more specification effort and discussion time, which is an important consideration due to the limited time available for Rel-12. 
[Proposal-4]: RAN2 is asked to note possible four alternatives regarding UL Grant for D2D communication. 
3 Conclusion

In this contribution, we have seen the overall signaling flows and procedure for resource allocation Mode-1, and the following proposals are made: 
[Proposal-1]: Option-1 is the baseline and RAN2 is asked to discuss option-2

[Proposal-2]: New D2D BSR needs to be introduced. 

[Proposal-3]: New D2D BSR contains LCG id and buffer size information. It is FFS for further information.

[Proposal-4]: RAN2 is asked to note possible four alternatives regarding UL Grant for D2D communication.
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