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1 Introduction
In RAN1#77, some contributions on D2D distributed resource allocation are discussed [1], however the method of resource selection is still open. In this contribution, we share our views on resource allocation for Mode 2.
2 Resource allocation procedure for Mode 2 
For resource allocation Mode 2, UE selects own resources from resource pools which are semi-static configured or pre-configured. After synchronization based on D2DSS and PD2DSCH, UE is ready to communicate. The first phase is resource selection procedure in which UE should select an unoccupied resource by scanning all possible resources. Hence defining a sensing zone to initiate available frequency position is necessary. In the sensing zone multiple UEs contend the utilized resources, as depicted in Fig.1. When one UE senses a vacant resource, for example by energy detecting, the UE can use the subsequent resource to transmit SA, which is corresponding to the selected resource in sensing zone. In data zone UE uses the corresponding time/frequency resource to transmit data, which is informed by SA. The communication link is established. Once communication is completed, the occupied resource should be released for other UE utilization. When UE prepares to transmit information, it can scan the potential available resources in the sensing zone, which avoid collision with the occupied resource by other UE. Because of service burst character, the sensing zone should be configured periodically and UE can detect the available resource periodically.
Proposal 1: Sensing zone is configured periodically. UE detects the available resource periodically.
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Fig.1 Mode 2 resource pool structure
For distributed resource allocation, a notable problem is ‘hidden node’. For there is no information interaction among UEs, potential collision would occur. For instance, multiple UEs detected the same empty resource at the same time. They can occupy the same time/frequency resources to transmit data but can’t find each other. Interference among UE can become severe and quality of services is deteriorated. Therefore, collision avoidance or resolution method should be considered for Mode 2 resource allocation. Before transmitting service the method detecting any ‘hidden node’ is required. 

An option is to set back-off value. UE randomly selects a back-off value from a pre-set time window to transmit information. On other subframe of time window, UE receives signal in the corresponding resource. Once UE receives the signal from other UE on the time window, the UE would quit from this contention. In next sensing zone UE would redetect the new unoccupied resource to carry out competition process. If no other UE is found in the time window, the UE performing back-off would be deemed as successful and occupy the resource. This method is simple and no additional signaling is needed. However, the collision still occurs when the same back-off value is adopted by multiple UEs competing to obtain the same resources. 
A method of improving collision probability is random transmission pattern. For the configured N subframes in SA zone, the number of transmission pattern is 2N. The transmitting UE randomly selects a value from 0~2N-1 to determine the transmission pattern. For example, in SA zone UE1 randomly selects a pattern with ‘1010’ in which ‘1’ represents transmission and ‘0’ represents reception. As in figure 2 shows, UE1 transmits broadcast information in subframe k and monitors information from other UEs in subframe k+1. Compared to transmission manner based on back-off value, this method can exploit all states in the range of SA region. It increases the opportunity to discover other transmitting UE in the same resource, thus collision probability can be reduced. 
Proposal 2: Collision reduction method based on random transmission pattern is preferred.

[image: image2.emf]Data zone

UE1

UE2

SA zone

k

k+3 k+1


Fig. 2 Random transmission pattern
3 Conclusions
In this document, we discussed resource allocation Mode 2 for D2D communication. We suggest:
Proposal 1: Sensing zone is configured periodically. UE detect the available resource periodically.
Proposal 2: Collision reduction method based on random transmission pattern is preferred. 
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