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1 Introduction
At the RAN#68 meeting, a study item on LTE-based V2X services was approved [1], one of the objectives for the SI is:
1) For support of PC5 transport for V2V services (to be completed by RAN#70 – December 2015), at least including:

a) Identify necessary enhancements (e.g. of potential enhancements: mitigate impact of half duplex constraint, reduce resource collision, enhance pool structure, enhance resource patterns, SA information transmitted in same subframe as the associated data) to the resource allocation mechanism to meet identified requirements for robustness, latency, overhead and capacity [RAN1].
In this contribution, our discussion focuses on enhancements of resource allocation procedure. In order to mitigate impact of half duplex constraint and reduce resource collision, some suggestions were listed.
2 The necessary enhancements of resource allocation
In the scene of V2V, the vehicles distribute as belt as in Figure 1:
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Fig 1：The vehicle distribution in V2V scenario
According to the distribution of vehicle, each vehicle has to listen within a range. Out of that range the interference can be very limited. The 2 circles shown in the figure shows that UE within those different circles can use same resources. However, UEs within a circle should use orthogonal resources. The vehicle UE on the road will broadcast the information of position, movement speed, and motion curve, etc. and it hope to be listen by its surrounding vehicle to guide correct travel line. 
The resource allocation of D2D in R12/R13 includes two modes. One is random selection in resource pools by UE. The other is network assigned resource allocation. For V2V scene, vehicle has higher speed. And, it goes frequently out of coverage in highway and tunnel. Thus, random selection in resource pools by UE is important in the resource allocation. In V2V scenario, high density and low latency vehicle communication will result more resource collision in random selection mode. Note that Half duplex D2D scheme will also increase the latency and should be addressed, when we enhance the resource allocation based on D2D scheme. 
One option is to allocate different resources for different service. It will reduce collision between the different demands. However, it will waste resource when a service has sparse traffic and result in more conflict in heavy traffic. As an enhancement, sensing to get unused resource allocation within certain range could be considered.
Proposal 1: V2X should use orthogonal resources within certain rang. Out of that range, resources can be reused by other UEs.
3 Schemes of resource allocation
The structure of D2D resource allocation can be reused or extended.  Based on that, 2 options for resource allocating procedure are illustrated to mitigate the latency resulted by UE half duplex and resource collision problem:
Option 1: High Priority Resource Reservation
High priority reservation resource is defined on top of other channels, All UE will monitor signal in that high priority reservation resource. When a UE assign the date resource in high priority SA pool, other UE will release the data resource. Then, the high preemption is achieved. For V2V, the event-driven information is more urgent and important. It needs to be transmitted immediately. So, high priority SA2 pool is used for event-driven information. And this event is not frequent in V2V. The overhead of SA2 could be as {20ms, 40ms,}. It can define a random selection window used for retransmission. 
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Figure2. High priority resource reservation for selecting data unit
Option 2: Competition Resource
As illustrated in Figure 3, Competition resources are shown. Competition unit is defined in certain subframe. A Competition unit is orthogonal to others and it corresponding to a data unit exclusively. A UE successfully occupy one Competition unit will results in a full transmission in on e data unit. In that data unit UE will exclusively transmit SA and data.
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Figure3. Competition scheme for selecting timely orthogonal data unit
When multiple UEs transmit signal in one competition unit, the conflict can be solved by mechanism similar as LAA and WiFi. Each UE transmit variable transmission windows, which can be in different number and durations to other UEs. When UE is not in its transmission window, it monitors the potential transmission of other UEs. The detail of competition procedure can be further decided.
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 Figure4. Competition signal for UE
Considering the relative speed of Vehicles from opposite direction is high, the corresponding resources can be separated. Lanes of one direction can be allocated with odd subframe numbers. UE in lanes of opposite direction can be allocated with even subframe numbers. Thus, the mobility issue can be mitigated.
Proposal 2: V2X introduces High Priority Resource Reservation or Competition Resource to select timely orthogonal data unit.
4 Conclusions
In this paper, we analyze the application scenario for V2X scenario and identify the potential enhancement on the resource allocation scheme.  We also provide several potential solutions on the resource allocation procedure. The related initial comparisons are made. While further discussion and evaluation are ongoing, we suggest the agree the following as first steps to study: 
Proposal 1: V2X should use orthogonal resources within certain rang. Out of that range, resources can be reused by other UEs.

Proposal 2: V2X introduces High Priority Resource Reservation or Competition Resource to select timely orthogonal data unit.
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