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Introduction
In this paper we discuss enhancements to the PC5 interface with focus on V2X applications. 
Optimizations for V2P over PC5
With V2P we intend the operation involving ITS traffic/services, where one of the involved nodes is a battery-supplied device, typically a smartphone. The primary optimizations that may be considered for such devices should focus on complexity reduction as well as energy reduction. We believe that most of the V2P traffic will anyway be carried over Uu and we thus see such optimizations as low priority. We are also skeptical to any potential V2P optimizations that might result in degraded system performance for other V2X services due to limited capabilities for the pedestrian terminals.
Observations:
· Most V2P traffic will likely be carried over Uu. We consider PC5 optimizations for V2P as low priority.
· V2P optimizations should focus on reduced energy and complexity.

An interesting scenario is the one where pedestrian UEs have limited PC5 capabilities, i.e., they are only able to transmit but not receive PC5. This is conveniente both from energy and complexity perspectives and enables anyway a wide range of V2P applications. The transmitted V2P messages should be received by any V2X device with PC5 reception capability. The pedestrian can of course be reached by the V2X server using Uu.
Proposal:
· Consider pedestrian UEs with limited PC5 capabilities which are only able to transmit over PC5.

Another useful enhancement consists of defining a resource pool reserved for use by pedestrian transmitters. This is because pedestrian devices may use a different (simpler) PC5 resource selection algorithm compared to vehicular devices and it is preferable to allow orthogonalization of such resources.
Proposal:
· Consider the introduction of a P2X resource pool, reserved for use by pedestrian UEs.

PC5-related enhancements for HO
Similar to Uu, also UEs engaged in PC5 communications are subject to latency when performing handover. Looking at ProSe, a UE before continuing an ongoing PC5 session after handover command needs to wait for the target cell sending a sidelink grant on PDCCH or dedicated signalling (if in connected mode) indicating mode 1 and mode 2 resource allocation respectively. To reduce this PC5 service interruption issue some alternatives are possible.
For UEs in connected mode, target cell PC5 resources as well as information about synchronization configuration in the target cell can be transferred via handover command. For example if the target cell uses GNSS-based synchronization for sidelink the UE may continue PC5 operations virtually without any interruption during the handover operation. 
Proposals:
· [bookmark: _Toc441533818][bookmark: _Toc441576732][bookmark: _Toc442112110][bookmark: _Toc442106021][bookmark: _Toc442106291][bookmark: _Toc442107533]PC5 resources of target cell as well as PC5 synchronization configuration can be signalled to the UE via the handover command.
· The UE can avoid interruption of sidelink operation during HO at least if the source and target cell use the same GNSS synchronization reference.

Conclusions 
In this contribution we discuss PC5 enhancements for the V2X SI.
Observations:
· Most V2P traffic will likely be carried over Uu. We consider PC5 optimizations for V2P as low priority.
· V2P optimizations should focus on reduced energy and complexity.

Proposals:
· Consider pedestrian UEs with limited PC5 capabilities which are only able to transmit over PC5.
· Consider the introduction of a P2X resource pool, reserved for use by pedestrian UEs.
· PC5 resources of target cell as well as PC5 synchronization configuration can be signalled to the UE via the handover command.
· The UE can avoid interruption of sidelink operation during HO at least if the source and target cell use the same GNSS synchronization reference.
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