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1 Introduction
Until RAN1 #78 meeting, there has been no agreement on how to resolve Mode 2 data resource contention. Several schemes as random selection, sensing and selection were discussed in [1-3], in order to reduce the collision due to the resource contention. In this contribution, a scheme is presented to alleviate the contention issue.
2 SA and Data Resource Selection
In Mode 2, when D2D broadcast data arrives, UE should select SA and data channel resources from the SA and data resource pools, respectively. In the case a UE randomly selects a data channel within the assigned resource pool for broadcast data, collisions are inevitable as more than one UE may choose the same time-frequency resources. To reduce the collision probability, certain information can be indicated in SA which indicates the time duration of the resource to be occupied. 
Fig.1 shows the process of UE selecting SA and data in the resource pool. Before selecting the resource, UE should monitor the SA resource pool in order to obtain the idle SA and data resources in future period by decoding the indicator of the resource usage duration “k” in SA [4], which means the SA and data resources will be used for the next “k” periods. 
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Figure 1 Mode 2 SA and data resource contention process

· Step 0. Setting SA and data Resource pool(pre-defined or high layer signaling assigned)
· Step 1. Listen to SA resource pool and select SA and data resource from the idle resources
· Step 2. Transmitting SA and data for “k” periods
D2D UE would initiate the D2D data broadcast when it has data to transmit, select SA resource and data resources. In order to reduce the probability of resource collision, UE should listen to SA resource pool and get the idle SA and data resource list based on the resource usage duration “k”, which means that the relevant SA and data resources will be use for the next “k” periods. Then UE selects an appropriate SA and data resource from the idle resource pool. UE determines the duration of SA and data resources based on the BSR, sends the “k” in SA to indicate the periods of resources to be occupied, so that other UEs would not try to use these SA and data resources for the next k periods.

An example is shown in Fig.2. UE searches through the SA resource pool in period #n and detects that SA resource index #2，#5，#8 are being used, and the RPT in SA indicates the data resources for the period #n+1, while the SA indicates the corresponding data resource of the later period[5]. The usage duration indication k= m is for resource index #2, k= 0 for resource index #5, #8, and the others resources are idle. It means that the SA resource index #2 will be used till the period  #n+m, and the corresponding data resource which indicated in the SA RPT will be used till the period  #n+m+1, the SA resource index #5, #8 and the relevant data resource will be released in the period #n+1 and #n+2. 
Based on this information, a UE would know which SA resources would be idle in period #n+1. For example, UE A selects SA resource index #6 to convey the control information and declares the resource usage duration k=m, and then select some idle data resources indicating in SA. With the information “k”, UE A can use the selected SA and data resource without any collision in the next m periods. UE B chooses the SA resource index #5 which just falls back into idle in period #n+1 and using the selected data resource in period #n+2. While SA resource index #8 with the k=0 in period #n, and no other UE intends to use the channel in this period, and the resource returns to idle state.
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Figure 2 An example of SA and data resource contention with usage duration indication k
Comparing to blind contention, the resource contention scheme with duration indicator has several advantages when k > 0. First of all, the duration of resource usage indicator in SA would reduce the burden of UEs to blindly decode SA/data resources. That is, when a UE listens to SA and gets the duration indicator k, the UE would not try to decode SA/data resource for the next k periods. This would help to decrease the power consumption of receiving UEs.

As there is no other UE would use the resources declared in SA for “k” period, those resources would be collision free. In others words, one indication can get “k” periods of collision-free data transmission.

It is noted that resource collision cannot be totally eliminated in this scheme when two UEs happen to choose the same resources. As there is no feedback to indicate the collision, the collision would repeat for k periods. In this regards, some methods such as resource grouping, priority strategy, etc. may be considered, more details FFS.

· Proposal: using resource usage duration indicated in SA for Mode 2 SA and data resource contention.
3 Conclusions

We discussed a potential solution to reducing the SA/data resource collision for Mode 2 communication.
Proposal: using resource usage duration indicated in SA for Mode 2 SA and data resource contention
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