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1 Introduction
In RAN1#76, the following conclusions about D2D resource allocation are achieved: 
Agreements:

· From a transmitting UE perspective a UE can operate in two modes for resource allocation:
· Mode 1: eNodeB or rel-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

· FFS: Definition of out-of-coverage, edge-of-coverage, in-coverage
In this document, we share our views on distributed resource allocation for Mode2.
2 Resource allocation Mode 2 
For at least edge-of-coverage and/or out-of-coverage, resource allocation Mode 2 is supported. In this mode UE on its own selects resources from resource pools which is semi-static and/or pre-configured. After synchronization based on D2DSS and/or PD2DSCH, UE is ready to communicate. The first phase is resource selection in which UE should select an empty resource by scanning all possible resources in detecting zone as depicted in Fig.1. When the transmitting UE obtain a valid resource, communication link would be established. Once communication is completed, the occupied resource should be released for other UE from resource utilization efficiency perspective. Considering UE detecting complexity the detecting zone can be configured periodically and UE should detect the available resource periodically. On the one hand this make efficient resource utilization, on the other hand UE not need detect resource frequently. Blind detection complexity can be decreased and power consumption can be saved. 
Proposal 1: Detecting zone is configured periodically. UE detect the available resource periodically.
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Fig.1 Mode 2 resource pool structure
For distributed resource allocation, collision avoidance or resolution should be considered. In practice, it is possible that two UE scans signal in detecting zone and get the same empty resource. If two UEs select the same resource to perform D2D communication, it is obvious that the conflict will occur, which is so called ‘hidden node’. Therefore, a solution is needed to guarantee that UE can detect any ‘hidden node’ before initiate D2D communication. A simple option is to set back-off value. After detecting the resource UE randomly select a back-off value from a pre-set range to transmit request information. On other time, UE receive signal in the corresponding resource. Once UE receive the signal from other UE before its back-off time, the UE would quit from this resource. The successful UE in the contention process would occupy the resource. Another UE would perform the new competition to get an empty resource in next detecting zone. This method is simple and no additional signaling is needed. Collision probability is not high. However, the collision can occurs when the same back-off value is adopted from different UEs competing to obtain the same resources. The further method of collision handling is needed. 
Proposal 2: Collision avoidance based on back-off is a candidate method. The method of collision handling is FFS.
After collision avoidance UE get a valid resource successfully, D2D communication starts. For VoIP service, small packet size is enough, while for data service, large resource may be required. For distributed resource allocation, resource information can’t be interacted among D2D UE groups. For mitigating the potential interference, resource used by different UE groups should be pre-divided. The allocated resource granularity should be pre-configured. The minimal resource granularity size is preferred to satisfy VoIP service requirement, which can be explicitly configured by eNB or implicitly associated with other parameters such as the size of SA/data resource pool.
Proposal 3: When UE try to select specific resource from resource pool, resource granularity should be defined. The minimal resource granularity size is preferred to satisfy VoIP service requirement.
3 Conclusions
In this document, we discussed resource allocation Mode 2 for D2D communication. We suggest:
Proposal 1: Detecting zone is configured periodically. UE detect the available resource periodically.
Proposal 2: Collision avoidance based on back-off is a candidate method. The method of collision handling is FFS.
Proposal 3: When UE try to select specific resource from resource pool, resource granularity should be defined. The minimal resource granularity size is preferred to satisfy VoIP service requirement.
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