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1
Introduction
In NR V2X, group communication needs to be supported for platooning. Group communication for platooning may involve in some impacts not only on upper layers, but on AS layers as well. In this contribution, we will discuss AS-related group management for platooning.
2
Discussion
As specified in TR 22.886 [1], vehicles Platooning enables the vehicles to dynamically form a group travelling together, and the platoon creator or leader is responsible for platoon management. Specifically, the leader needs to control the platoon member management, e.g. joining/leaving of the vehicles, and dismissal of the group. Moreover, the leader should perform real-time update on surrounding traffic data reported by group members, and report it to RSU. At the same time, the platoon leader should receive RSU messages which include road conditions and traffic information far away from them, and share them with platoon members in a real-time manner. 
Above operations are to say, messages are exchanged between the leader vehicle and the other vehicles in the platoon, in order to carry on platoon operations like action control which allows the distance between vehicles to become extremely small and thus further enables the support of a set of sophisticated application (e.g. autonomously driven). 
Observation 1: From the SA1 perspective, there should be a leader UE within the platoon to carry out the group management, acting as a master UE to control the communications among the group members in the platoon.
During the mobility of a platoon, there is the possibility that some members complete handover and thus already access to the target cell, whereas the others are still left in the source cell. This can lead to some misalignments among different UEs within the same platoon from the perspective of resource configurations. Specifically, as is analysed in [2], the SPS configuration of UEs belonging to the source cell and that of the UEs belonging to the target cell may be allocated by different cells, which could lead to interference arisen from intra platoon transmissions or from the other vehicles in the vicinity using potentially same resources. 
In this case, one can imagine dividing the original platoon into two sub-platoons based on whether the UEs are still left in the source cell or are already accessed to the target, and thus the aforementioned problem may be addressed. However, such platoon division is expected to be decided by upper layers and can bring considerable complexity for upper-layer group management; also, it seems not that possible for the upper layers to get aware of whether a UE has finished a handover which is basically an AS layer operation. If such platoon division is not feasible, AS layer information exchange is required to achieve aligned resource configurations between the UEs in source cell and UEs in target cell. 
Observation 2: As for platooning, there is the possibility during mobility that some members complete handover and thus already access to the target cell, whereas the others are still left in the source cell. This can lead to misalignment among different UEs from the perspective of the resource configurations (e.g. using colliding resources allocated by different gNBs).
Proposal 1: AS layer related group mobility management is desirable for platooning.
A simple approach of resource allocation for a platoon is to let each member request resource from the gNB individually. However, this approach obviously needs considerable signaling overhead on the Uu interface. As analysed above, it is expected that a leader UE controls the communications among the group members in the platoon. Thus, the leader UE could request the dedicated radio resource pool(s) (which may be applied to this platoon only) for all the members in a platoon. In this way, the uplink signaling overhead for sidelink resource request can be reduced, and thus the corresponding uplink resource occupation for the signaling can be alleviated. Then the leader UE can indicate the requested dedicated resource pool(s) to the member UEs, or even divide those resource pools requested from the NW into finer-granularity resource sets to each individual members, so as to facilitate them further selecting resources by themselves within the corresponding set of resources . 
Besides, some companies are interested in groupcast HARQ/feedback mechanisms in NR sidelink. For sidelink unicast, the HARQ/feedback resource management simply depends on the AS layer link status between Tx UE and Rx UE. In contrast, for sidelink groupcast, the HARQ/feedback resource management may need to consider by the AS layer status of the links between the Tx UE and each Rx UE within the same group. More specifically, a Tx UE may decide whether to perform retransmission and how to adjust the corresponding parameters, based on some specific criterion related to the link quality of, and the potential feedback received from, all/a portion of the UEs within the same group. 
Proposal 2: AS layer related group resource management and groupcast HARQ/feedback operations are needed for platooning. RAN2 to study which AS layer information (e.g. resource pool configurations, link quality, etc.) needs to be exchanged between the UEs within the platoon to support such operations.
Additionally, as per RAN1 agreements, NR mode 2(b), if supported, enables a certain UE to assist sidelink resource allocation for other UEs, and that UE may need to request the resource configuration which is potentially shared among other UEs from the NW. The specific information and which UE sends information for such request may need to be studied. To simplify the group communication for platooning, the leader UE, responsible for the group management, could take the role of sending some AS layer related information about the members within the platoon to the gNB, in order to request the resources for such groupcast resource allocation. 
Proposal 3: The gNB may be informed of some AS layer related information about the group members within the platoon by the leader UE, so as to control the resources configured to the platoon.
3
Conclusion

This paper discusses AS-related group management for platooning, and has the following observations and proposals:
Observation 1: From the SA1 perspective, there should be a leader UE within the platoon to carry out the group management, acting as a master UE to control the communications among the group members in the platoon.
Observation 2: As for platooning, there is the possibility during mobility that some members complete handover and thus already access to the target cell, whereas the others are still left in the source cell. This can lead to misalignment among different UEs from the perspective of the resource configurations (e.g. using colliding resources allocated by different gNBs).
Proposal 1: AS layer related group mobility management is desirable for platooning.
Proposal 2: AS layer related group resource management and groupcast HARQ/feedback operations are needed for platooning. RAN2 to study which AS layer information (e.g. resource pool configurations, link quality, etc.) needs to be exchanged between the UEs within the platoon to support such operations.
Proposal 3: The gNB may be informed of some AS layer related information about the group members within the platoon by the leader UE, so as to control the resources configured to the platoon.
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