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1 Introduction
Vehicular-to-everything (V2X) will serve as the foundation to allow inter-vehicular (V2V), vehicular-to-pedestrian (V2P), and vehicular-to-infrastructure communications (V2I). Mobility will definitely influence the performance. LTE-based V2X study item mainly focuses on the feasibility of reusing Rel-12/Rel-13 ProSe. So far, the mobility issues regarding D2D such as handover has not yet been studied in Rel-12 ProSe study item [1], Rel-13 eProSe [2], and Rel-14 V2X study item [3]. V2X scenarios consider dynamic environments in which the devices are in high mobility. Thus handover issue has to be addressed in order to ensure service continuity. 

	TR-36885
· RAN1 observes potential benefit of UE reporting its observation on the radio environment of PC5 carrier and/or its location to help eNB scheduling. However, the uplink signaling overhead, handover issue, burden caused by the increased number of RRC_Connected UEs have not been evaluated.
· FFS on how to handle mobility and handover related issue


In this contribution, we suggest that the PC5 sidelink quality measurement should play an important role in V2X handover. Two example scenarios are presented in section 2 to support this statement.
2 Discussion on PC5 link measurement for V2X
2.1 PC5 sidelink measurement for handover
Consider a pair of in coverage vehicles communicating via the sidelink in Fig. 1. When both vehicles move towards the other serving cell, it is likely that both vehicles remain in close proximity and satisfy the handover condition simultaneously. Another scenario is that one vehicle moves out of the eNB coverage but it can continue the side link communication with the other vehicle in coverage. PC5 sidelink measurement results can be used for service continuity purposes. As mentioned earlier, Rel-12 ProSe study item, Rel-13 eProSe, and Rel-14 V2X study item do not provide a handover solution for such a case. This means that performing a conventional LTE handover could potentially cause service interruption and extra signalling cost. 

Instead of performing LTE handover, a handover scheme especially designed for sidelink communications could be a potential solution. Therefore, a PC5 sidelink quality measurement report might be needed to serve as a sidelink handover decision criterion. 
Proposal 1: Handover should be considered in RAN2 for V2X scenarios.
Proposal 2: PC5 sidelink measurement might be used as a handover decision criterion for V2X handover scheme.
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Figure 1. Scenarios wherein vehicles are in PC5 sidelink communications and meet the handover condition simultaneously. The PC5 link (blue arrow) measurement might be used as a new V2V handover criterion
2.2 PC5 sidelink measurement for V2I

Consider an in coverage vehicle communicating with a UE type RSU, shown as a pole in Fig. 2, via sidelink. When the vehicle moves towards the cell boundary and the handover condition is met, the established V2I communication has to be terminated. As soon as the vehicle performs handover to the target cell, it has to communicate with a new UE type RSU under the coverage of the target cell. In this case, the PC5 sidelink measurements between the vehicle and the candidate UE type RSUs are required, such that the vehicle can choose to communicate with the UE type RSU with the best signal quality.
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Proposal 3: Vehicles might use PC5 measurement as a RSU reselection criterion after handover.
Figure 2. An illustration of a vehicle in V2I communication meeting the handover condition. The vehicle might use PC5 measurements (red arrows) as a RSU reselection criterion.
3 Conclusion
In this contribution, we discussed that PC5 measurement plays an important role in V2X handover. We provided two supportive use cases to show the need of PC5 link. 
Proposal 1: Handover should be considered in RAN2 for V2X scenarios.
Proposal 2: PC5 sidelink measurement might be used as a handover decision criterion for V2X handover scheme.
Proposal 3: Vehicles might use PC5 measurement as a RSU reselection criterion after handover.
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