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1	Introduction
At RAN#80, a SI on NR V2X was approved [1]. The approved NR V2X SID lists vehicle platooning with direct communication between a group of UEs as one of the use cases for advanced V2X services. As opposed to simple CAM and DENM messages, UEs within a platoon do not just broadcast information, but are also expected to have a bidirectional communication, potentially requests and acknowledgements with requirements for the round-trip delay of platoon control application protocols. The scope of the NR V2X SI also includes radio resource management (RRM) aspects for different transmission modes, such as unicast, groupcast and multicast over the sidelink (SL). AT RAN#83 (March 2019) a resulting WI has been approved[6] which lists, among the others, the following objective:

	1. NR sidelink: Specify NR sidelink solutions necessary to support sidelink unicast, sidelink groupcast, and sidelink broadcast for V2X services, considering in-network coverage, out-of-network coverage, and partial network coverage.



Therefore, there is a need to study mechanisms that facilitate the support of V2X use cases and help to fulfil the QoS demands associated with advanced V2X services for groupcast. The QoS aspects have been discussed in [2], while groupcast/platooning related problems have been considered in [3].
2	Discussion
In V2X use cases, when a group of autonomous/semi-autonomous UEs move, they pass across multiple cells. While moving from one cell to another, the UE group can span over more than one cell during the Handover (HO) process. In the current LTE Rel-15 V2X mode-3 approach [4], each UE within the group is individually configured by the target base station when the HO occurs. In existing LTE system, exceptional pools have been assigned that can be used during the HO, however, since no dedicated SPS can be maintained during the HO time, the performance of services delivered over the LTE-SL cannot be guaranteed.

Network managed NR sidelink may be used for the communication in the group of UEs, e.g. a number of cooperating vehicles in a platoon. However, if the resources are granted to the UEs individually, packet loss can occur due to interference caused by half-duplex limitations (that exist in LTE system) when a targeted UE is sending simultaneously on the granted resources (i.e. on other PRBs in the same TTI). For a group of UEs, Sidelink resource assignment via serving cell’s Uu should provide SPS configurations to a group of UEs that ensures conflicting assignments between the UEs are avoided.

Observation 1: Groups of UEs require a coordinated SPS configuration to avoid performance loss due to half duplex problem and timing issues of the group communication, e.g. for coordination among the group members for driving manoeuvres.

When the UEs of a group move across different cells, individual Handover processes for each UE take place and problems may occur due to the allocation of SPS configuration in the target cell. There is a possibility that the target base station provides a different SPS configuration than the source base station to the UEs that are the first to enter the target cell. 

Observation 2: During the Handover process involving a group of UEs moving in a coordinated manner, the SPS configuration of UEs belonging to the source cell and to the target cell may differ. This could lead to interference arising from intra platoon transmissions or from the other vehicles in the vicinity transmitting or receiving on the same resources.

In the aforementioned scenario, the SPS of the UEs belonging to the source cell and the UEs belonging to the target cell may overlap which can cause interference between members of the group of UEs (intra-platoon) or with other UEs in the vicinity across the cell border. 

Observation 3: Due to different SPS configurations of UEs belonging to the source and to the target cell and due to the half-duplex characteristic (present in the existing LTE system), the impact of interference could be severe after the HO.

One of the proposals, resulting from RAN2 e-mail discussion on V2X Resource allocation (report in [5]) stated the following:

“RAN2 aims to support some mechanisms which enable the UE to keep mode-2 resource configuration unchanged during handover/cell (re)selection. Solutions to achieve stable performance for mode-2 transmission during handover/cell (re)selection will be further discussed in WI phase.” 

Based on the aforementioned observations, we would like to propose the following:

Proposal 1: Study the requirements of a group of UEs in terms of a coordinated SPS/CG configuration.

Proposal 2: Study the impact of handover process on the system performance when a group of UEs move across multiple cells. Focus on service continuity and interruption avoidance for critical services over the NR-SL.
3	Conclusion
This paper is aimed at discussing the impact of handover process when a a group of autonomous/semi-autonomous UEs move in a coordinated way across multiple cells.

Observation 1: Groups of UEs require a coordinated SPS configuration to avoid performance loss due to half duplex problem and timing issues of the group communication, e.g. for coordination among the group members for driving manoeuvres.

Observation 2: During the Handover process involving a group of UEs moving in a coordinated manner, the SPS configuration of UEs belonging to the source cell and to the target cell may differ. This could lead to interference arising from intra platoon transmissions or from the other vehicles in the vicinity transmitting or receiving on the same resources.

Observation 3: Due to different SPS configurations of UEs belonging to the source and to the target cell and due to the half-duplex characteristic (present in the existing LTE system), the impact of interference could be severe after the HO.

Proposal 1: Study the requirements of group of UEs in terms of a coordinated SPS/CG configuration.

Proposal 2: Study the impact of handover process on the system performance when a group of UEs move across multiple cells. Focus on service continuity and interruption avoidance for critical services over the NR-SL.
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