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Introduction
In April 2016 RAN1-84bis, it was agreed that priority handling is supported over PC5 for eNB scheduled and UE autonomous V2V communication. It was also agreed that priority information is to be taken into account for resource (re-)selection for UE autonomous mode with details left FFS.
Down-selection from among two alternatives was left for May 2016 RAN1-85:
(Alt 1) to signal priority information in SCI vs.
(Alt 2) to not signal it in SCI.
In this contribution we discuss our views on the need to signal priority information in SCI.
Discussion
It is necessary to support form of priority handling for R14 V2V as by requirements in TR 22.885. In consequence, priority support for R14 V2V was identified as an open issue in discussions during RAN1#84. The existing R13 eD2D mechanism for priority handling where the UE can be signaled a semi-static association of PC5 radio resource pools and allowed priority level(s) will not be sufficient with increasing levels of resource utilization for the considered scenarios in R14 V2V communication. A more dynamic and flexible priority handling mechanism than provided by R13 is needed for PC5 V2V.
Different approaches to enable dynamic SA and / or Data pool sharing mechanisms were discussed during the R13 eD2D WI.
For example, restricted Tx pools confining the low-priority V2V transmissions to a small subset of configured Tx pools can be used. In essence, in order to avoid the semi-statically fixed one-to-one Tx pool mappings in R13 eD2D, the approach is to restrict the allowed Tx pools for low-priority V2V communications carrying signaling or data messages. Higher-priority V2V messages can use all the Tx pools [4]. However, one fundamental limitation of static resource partitioning as by R13 is still not overcome. When all or most transmissions are being made using at the lower priority levels, even when no other transmissions are ongoing for any higher priority level, these lower priority transmissions will be limited and confined to radio resources in their available semi-statically configured Tx pools, i.e. they cannot access all available V2V radio resources.
An alternative approach is to use shared Tx pools with persistence based access control. Here, the drawbacks from using semi-statically fixed one-to-one Tx pool mappings are avoided by allowing all low- and high-priority V2V messages to share all the configured V2V Tx pools. Low-priority transmissions have less likelihood than higher priority messages to access the allowed V2V radio resources by means of persistence-controlled access [4]. Persistence-controlled access for priority handling offers a good degree of adaptability to adjust for observed traffic and radio characteristics. However, the approach is also associated with a certain amount of implementation complexity.
In our view, the most suitable approach to allow priority handling for R14 V2V communication is the use of shared Tx pools with deferred access by low-priority UEs based on SA decoding [4].
All low- and high-priority V2V signaling or data messages share all available and configured V2V Tx pools. A UE intending to transmit a low-priority V2V message can do so only once it has detected absence of higher priority transmissions (Figure 1).
A V2V UE with a pending low-priority transmission determines first whether any higher priority transmissions will be made in a given Tx pool and for the upcoming scheduling period. A low-priority UE needs to decode SCI information in the SA pool(s) to determine whether higher priority UEs are transmitting their SAs. If no higher priority UEs transmits an SA in this scheduling period in a given SA Tx pool, the low-priority UE can then utilize the associated V2V data Tx pool for its own data transmission in the next following scheduling period. Concurrent transmissions of high priority and low-priority UEs using the same SA/Data pool are possible without resulting in mutual interference. The rule to determine whether a low-priority UE which is decoding for presence of higher priority SAs in a given SA Tx pool is allowed to transmit in the subsequent scheduling period can simply be set of as a function of a maximum number of high-priority SAs detected as valid for a given SA pool size. The selection of time-/frequency radio resources (ex: T-RPT and RB allocation in R12/R13) for the V2V data resources to be used by the lower priority UE can be done by deliberately avoiding those time-/frequency allocations which were announced by and decoded from the SCI of higher priority UEs in the upcoming scheduling period.



Figure 1: Shared Tx pools with deferred access of low-priority V2V signal or data packets
Shared Tx pools with deferred access by low-priority UEs allows full radio resource usage for configured and allowed V2V radio resource pools. Low-priority V2V signaling or data can be transmitted in all Tx pools, subject only to the condition that either no higher priority transmissions are present or at least as long as non-interfering time/frequency resources can be selected which don’t collide with detected high priority transmissions.
Given that both SA decoding and energy measurement have been agreed already in RAN1-84bis for sensing in UE autonomous resource selection, it comes at little incremental cost to also include 3 priority level signaling bits into the SA which are then decoded in conjunction with the resource allocation fields in the R14 V2V SCI. 
The priority level indication set in the SA can be derived by the transmitting V2V UE through higher layers. 
Conclusion
In this contribution we discuss our views on the need to signal priority information in SCI. In summary we propose that:
Proposal 1
Priority handling is supported through signaling priority information in SCI (i.e. Alt 1 from RAN1-84bis).
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