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Introduction
In 5G V2X, group communication in SL 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 RAN2#104 meeting, we reached the following agreements [1]:
Agreements on groupcast

6:
Further discussion is needed on whether groupcast follows same mechanism for unicast, which are agreed in the above.

7:
No AS-level mechanism to determine a group manager (i.e. head UE) is stuided. FFS for platooning, on the visibility of a group manager (head UE) to AS and AS-level functionalities.
In [2], the above FFS and the AS layer design for NR V2X groupcast were discussed. In this contribution, we will discuss some open issues which failed to be concluded or covered by the email discussion on AS-related group communication for platooning.
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Discussion
As in TR 22.886 [3], 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 be responsible for 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. 
These are to say, messages are exchanged between the leader vehicle and the other vehicles in the platoon in order to carry out platoon operations like action control, which allows the distance between vehicles to be extremely small and thus enables the support of a set of sophisticated application (e.g. autonomously driven). Therefore, from the SA1 perspective, there should be a leader UE within the platoon to carry out the group management. This leader UE can be regarded as a master UE to control the communications among the group members in the platoon.
Based on what are analysed above, there could thus be the following two options for each member UE in a platoon to request SL resources.
· Option A: each member requests SL resources from the gNB individually. It is a simple and latency-effective approach, but every UE in the platoon has to cost its own signaling overhead respectively on the Uu interface, which may lead to potentially considerable overhead for the whole platoon; 
· Option B: the leader UE could request the dedicated radio resource pool(s) (which is/are potentially applied to only this platoon) for all the members in a platoon. In this way, the uplink signaling overhead for sidelink resource request can be reduced. Then the network or leader UE can indicate the requested dedicated resource pool(s) to the member UEs. If leader UE signals the resource pools requested from the NW to other members in SL, this option could also reduce the downlink signaling overhead for sidelink resource allocation.
The above 2 options are not necessarily mutually exclusive, but can work together. By putting them together, it is obvious that when the overload happens on the Uu interface (especially uplink overload), option B is a better choice. Furthermore, it is reasonable to enable the network or leader UE to indicate whether the members in the group request resources by themselves or rely on the leader UE to request resources for them, based on some considerations (e.g., network load in Uu).
Proposal 1: The network or leader UE can indicate whether the members in the group requests sidelink resources by themselves or rely on the leader UE to request sidelink resource for them, based on some considerations (e.g., network load in Uu).
The above discussion shows that leader UE could request sidelink resource configuration for itself, other members in the same group or both. The network can determine different resource configurations which match different ways of resource usage as above. Therefore, when the leader UE requests the network for sidelink resource configuration, it should indicate the way of usage of the requested resource configuration, i.e. whether the resources are used for itself, for other UEs or for both, so that the network could determine suitable resource configurations accordingly.
Proposal 2: When the leader UE requests sidelink resource configuration, it could indicate the way of usage of the requested sidelink resources to the network, i.e. whether the resources are requested for itself, for other members in the same group or both.
During the motion of a platoon, there is the possibility that some members in RRC_CONNECTED complete handover and thus already access to the target cell, whereas the others are still left in the source cell. This case can lead to some misalignments among different member UEs within the same platoon from the perspective of resource configurations when each member UE requests SL resources from the network individually. Specifically, as analysed in [4], 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. Besides, the target cell may allocate to some non-member UEs in the vicinity the same resources that have been allocated to some member UEs remaining in the source cell; in such a case, the transmission performance of those member UEs still left at the source cell may be affected.
Observation 1: As for platooning, there is the possibility during motion of the platoon that some members have already completed handover and thus accessed to the target cell, whereas the others are still left in the source cell. This can lead to interference arisen from intra platoon transmissions or from the other vehicles in the vicinity using potentially overlapping resources.
Considering those critical 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) [3], the QoS requirements of some goup communication services could be very stringent. In these cases, the QoS requirements of goup communication could not be satisfied during the period when a platoon crosses two cells under the current handover mechanism, due to the potential resource collision/interference problem as shown above. Such degradation of performance during handover, which can result in the failure to meet of QoS requirements of advanced V2X services, is unacceptable from RAN2 perspective.
Therefore, it is necessary to solve the above problem for group mobility management when the members of a platoon are moving across different cells during handover, in order to ensure the QoS requirements of goup communication.
Observation 2: With potentially stringent QoS requirements of advanced V2X services unable to be met, it is necessary to support group mobility management in the case that members of a platoon are moving across different cells during handover.
One might imagine to divide 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 might only be done by upper layers and could require very complicated options for upper-layer group management. Also, it seems not 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, according to the above analysis it is required to achieve aligned resource configurations and avoid resource collision/interferences between the UEs in source cell and UEs in target cell during handover. 
Proposal 3: RAN2 to discuss the need of group mobility management for platooning in the AS, so as to align the resource configurations and avoid performance degradation due to resource collisions/interferences among UEs during handover.
3
Conclusion

This paper amylases AS-related group communication for platooning, and has the following observations and proposals:
Observation 1: As for platooning, there is the possibility during motion of the platoon that some members have already completed handover and thus accessed to the target cell, whereas the others are still left in the source cell. This can lead to interference arisen from intra platoon transmissions or from the other vehicles in the vicinity using potentially overlapping resources.

Observation 2: With potentially stringent QoS requirements of advanced V2X services unable to be met, it is necessary to support group mobility management in the case that members of a platoon are moving across different cells during handover.
Proposal 1: The network or leader UE can indicate whether the members in the group requests sidelink resources by themselves or rely on the leader UE to request sidelink resource for them, based on some considerations (e.g., network load in Uu).
Proposal 2: When the leader UE requests sidelink resource configuration, it could indicate the way of usage of the requested sidelink resources to the network, i.e. whether the resources are requested for itself, for other members in the same group or both.
Proposal 3: RAN2 to discuss the need of group mobility management for platooning in the AS, so as to align the resource configurations and avoid performance degradation due to resource collisions/interferences among UEs during handover.
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