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Introduction
V2X is expected to support different message types and different message types may be associated with different priority levels.  In RAN1#84bis, following agreements were made regarding priority handling for V2V [1]:

· Priority handling is supported over PC5 for eNB-scheduled and UE-autonomous V2V communication
· The priority information is taken into account in the resource (re)selection for UE-autonomous mode
· Further details are FFS
However, RAN1 has not yet agreed on the association of message types/priority levels with resource allocation and pool design.  In this contribution, we discuss the association of resource allocation and pool design with different V2X message types and priorities in the context of autonomous mode.  

Priority handling
V2X can be used for providing different services, some for providing entertainment and others, which are the most important, for providing safety. Safety related services may use two different types of messages, periodic messages and event triggered messages. Period messages disseminate information at regular intervals indicating the status of the transmitter such as location, direction and speed. On the other hand, any unusual status change, which could be potentially hazardous to others, are carried in event triggered messages. Timely and reliable delivery of latter type of safety messages is very important for user safety. Therefore, these messages ought to be handled at a higher priority with minimum interference from other lower priority periodic messages. 
One option of priority handling is to indicate the priority level in the SA while sharing one resource pool among messages of different priorities. This approach allows for high level of resource utilization. In some applications such as V2V, it may be possible to reduce collision with high priority messages through sensing of SAs from other users and avoiding the resources used by high priority users. However, with some inherent limitations such as half duplex constraint and hidden node issue, it is not possible to completely avoid resource collision between high priority and low priority messages. When a common resource pool is shared by both high and low priority messages, the probability of successful transmission of a high priority message on a given vacant resource depends on the joint probability of no other high priority message or low priority message is transmitted by any user on the same vacant resource. Given that periodic low priority messages are far more common and regular compared to event triggered messages, the probability of collision and latency of high priority messages may increase with common resource pool approach. 

Another option of priority handling is to use different resource pools for different message priorities following an approach similar to Rel-13. In Rel-13 autonomous mode, there are semi-statically configured resource pools each of which with one or multiple priorities associated with it. PPPP is used to identify which PDCP PDU has which priority level and user selects a pool commensurate with the PPPP value. 

One of the concerns associated with semi-static partition of available resource pool for different message types is that it may lead to resource segmentation and poor resource utilization. Therefore, there is a need for more dynamic sharing of resources among event triggered and periodic messages.  

Observation 1: There is a need for more dynamic sharing of resources among event triggered and periodic messages.  
V2X pool structure 
One approach to support more dynamic sharing of resources among event triggered and periodic messages is shown in Figure 1 where each SFN/DFN cycle consists of V2X communication cycles. A given V2X communication cycle #n consists of an SA pool, an SCI-ACK pool and a Data pool. A portion of the SA pool, denoted by SAe, can be configured for the exclusive use of SAs of high priority event triggered messages.  The SAe portion of resources is placed at the beginning of the V2X communication cycle so that UEs with awaiting periodic messages can decode SAs in SAe to find out unoccupied Data resources of high priority event triggered messages that could be used for periodic message transmission. Although a portion of the SA pool is (re)configured for high priority event triggered messages, it is not expected to cause a significant resource utilization issue as SAs are small fixed size packets, each taking at most of 2 PRBs as per the current working assumption. 
[bookmark: _GoBack]The Data pool on the other hand can be shared by both event triggered and periodic messages. UEs choose resources for periodic Data transmission by first excluding Data resources at least based on decoding of SAs in the SAe portion of the current V2X communication cycle. 
In a companion contribution [2], we discuss why SA decoding and energy sensing alone is not sufficient for collision detection and avoidance in the presence of half-duplex and hidden UE issues. Detection and signalling of transmission collisions is not only vital for ensuring delivery of critical safety messages, but also will help reduce interference to other UEs in the associated data pools.
One method of detecting SA collisions is for the receiving UE(s) to indicate correct reception of the transmitted SA to the transmitting UE using sidelink control information acknowledgement (SCI-ACK). For SA receiving UEs to send the SCI-ACK indication, one or more SC-FDMA symbols can be allocated within the V2X communication cycle.



[bookmark: _Ref457202613]Figure 1 V2X communications structure
Proposal 1: Consider a configurable dedicated resource pool for SAs of event triggered/high priority messages.
Proposal 2: Introduce a new configurable SCI-ACK pool within a V2X communication cycle for transporting SCI-ACK indications from SA receiving UEs.
Proposal 3: Consider a shared resource pool for Data of event triggered and periodic messages.

Conclusion
In summary:
Proposal 1: Consider a configurable dedicated resource pool for SAs of event triggered/high priority messages.
Proposal 2: Introduce a new configurable SCI-ACK pool within a V2X communication cycle for transporting SCI-ACK indications from SA receiving UEs.
Proposal 3: Consider a shared resource pool for Data of event triggered and periodic messages.
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