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1. Introduction
The WI proposal “Support for V2V services based on LTE sidelink” was approved in RAN plenary #70 [1], and revised in RAN plenary #71 [2]. One of the objectives of this WI is

3) To identify what are necessary sidelink resource allocation enhancement option(s) among the ones captured in TR 36.885 for V2V services and specify the identified option(s)

where the resource allocation enhancement option(s) captured in TR 36.885 for V2V services covers [3]
· Network control aspect
· Enhancement to resource selection/structure

· Study which of the following principle(s) is(are) beneficial:

· Collision avoidance
· Resource selection based on transmitter-specific information

· Enhanced resource randomization

· Example is increasing the number of time resource patterns.

· Introducing a finer time resource granularity and/or a coarser frequency resource granularity 

· Semi-persistent scheduling from eNB for PC5 transmissions

· Cross-carrier scheduling

· Differentiation of radio transmission characteristics based at least on higher layer properties

· Transmission power control and/or setting

· Resource allocation robust to temporal interruption due to, e.g., handover, RLF, cell reselection

Clearly, in UE autonomous case, one of the biggest challenges is to reduce the collision in resource allocation and to guarantee the successful delivery of V2V messages, especially the ones with higher priorities and significance. To this end, priority dependent processing must be defined. Regarding priority handling, following agreements have been achieved in the meeting RAN1#84bis.
· Proposal 1: 

· Priority handling is supported over PC5 for eNB-scheduled and UE- autonomous V2V communication 

· Proposal 2: 

· The priority information is taken into account in the resource (re)selection for UE-autonomous mode

· Further details are FFS

· Proposal 3:

· Down-select between two alternatives at RAN1#85 meeting

· Alt.1 Priority information is signaled in SCI

· Alt.2 Priority information is not signaled in SCI 

In this document, the priority handling together with its assistance and contribution to collision reduction in resource selection are discussed in detail.
2. Discussion
Since it is stated in [4] that 3GPP systems should support message-wise priority, a V2V message should be processed according to its priority. The priority-dependent processing could involve resource selection, MCS selection, and etc. For instance, prioritized messages can be transmitted over resources with less collision, or modulated with lower order constellations or lower coding rate. Anyway, messages with higher priorities should be delivered with more reliability, e.g. higher packet reception ratio (PRR).
In order to provide different reliability for messages with different priorities, a simple but effective solution is to transmit differently prioritized messages using resources with different collision probabilities. In other words, the resource units in the resource pool can be prioritized according to some criteria in advance. Then, each transmitting vehicle UE could autonomously and randomly select its required resource units from a subset of the configured resource pool. The subset is comprised of resource units whose priorities match or correspond to the priority of the message to be transmitted. Evidently, it is not necessary for the priority information to be signaled in the SCI. In this way, prioritized resource units with lower collision probability are employed to transmit messages with higher priorities; while deprioritized ones, which suffers more severe collision, are used to deliver messages with lower priorities. Conspicuously, in the presence of the resource prioritization, resource collision can be effectively reduced and alleviated.
Proposal #1: The resource units in the resource pool should be prioritized in advance.
Proposal #2: For each message, the transmitting vehicle UE randomly selects from the resource units whose priorities match or correspond to the priority of the message to be transmitted.
Proposal #3: Priority information is not signaled in the SCI.
Clearly, the resource prioritization is essentially a static coordination policy in the resource selection. For the sake of better coordination, the distribution of the priorities of the resource units available should match that of the messages at least in a statistical sense.
Proposal #4: The distribution of the priorities of the resource units available should match that of the messages at least in a statistical sense.
In fact, similar policies have already been discussed in LTE, e.g. fractional frequency reuse (FFR). In FFR, resource is prioritized by loading different levels of powers on resource units and then associated to different UE’s, i.e., higher power resource units for cell edge UE’s and lower power ones for cell center UE’s. What is different, the resource prioritization herein is achieved by priority assignment and then associated to different priorities of messages or message transmitting vehicle UE’s. However, the rationales behind the both schemes are exactly the same, i.e. prioritized resource for prioritized messages/UE’s.

3. Conclusions

In this document, priority handling related issues were discussed in detail. Based on the discussion, we have the following proposals.
Proposal #1: The resource units in the resource pool should be prioritized in advance.
Proposal #2: For each message, the transmitting vehicle UE randomly selects from the resource units whose priorities match or correspond to the priority of the message to be transmitted.
Proposal #3: Priority information is not signaled in the SCI.
Proposal #4: The distribution of the priorities of the resource units available should match that of the messages at least in a statistical sense.
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