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1
Introduction
In 5G V2X, group communication in SL is supported for platooning. To support group communication, there may be some impacts not only on upper layers, but also on AS layers. 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 RAN2#105, the above FFS and the AS layer design for NR V2X groupcast were discussed, and the following agreements are achieved [2]:
Agreements on groupcast:
1: No need of 1:M PC5 RRC connection establishment and RLM/RLF declaration among group members for groupcast. Need of RRC signaling in groupcast manner is to be discussed in WI phase.

2: No any groupcast-specific RLM design which is different from the unicast-specific RLM procedures to be considered, from RAN2 point of view.

3: Any UEs configured to receive a group destination Layer 2 ID shall be allowed to receive the groupcast transmission, in regardless of whether it is within or out of the “minimum communication range”.

4: Handling of “minimum communication range” in AS layer control of QoS for unicast/groupcast (if needed) is to be discussed in WI phase.

5: RLC UM mode is used for groupcast. RLC AM mode for groupcast is not supported.
However, there are still some open issues on groupcast. In this contribution, we will discuss these issues which have not been concluded or covered by the email discussion [3] on AS-related group communication.
2 Discussion
2.1 The visibility of head UE at AS layer
As in TR 22.886 [4], vehicles platooning enables the vehicles to dynamically form a group travelling together, and the platoon creator or head is responsible for platoon management. Specifically, the head needs to be responsible for the platoon member management, e.g. joining/leaving of the vehicles and dismissal of the group. 
This means that messages are exchanged between the head 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 head UE within the platoon to perform the group management. This head UE can be regarded as a master UE to control the communications among the group members in the platoon.
In RAN2#105 meeting, the visibility of platoon head at AS layer is discussed based on [3], and the conclusion is that we need to wait for RAN1 progress/decision on the resource allocation mechanism first.
However, the head UE is not only related to resource allocation, but also can be used in other scenarios. Firstly, as per RAN1's agreements, groupcat HARQ feedback is supported, then a head UE may be needed to assign/forward the HARQ related UE identifier for each member UE to support groupcast HARQ feedback, where the HARQ related UE identifier is associated to the HARQ resource of each member UE. Therefore, a head UE should be visible at AS layer from the perspective of groupcast HARQ. The detailed motivations and operations can be found in our companion paper [4]. In addition, the group head could also be used to facilitate signalling reduction towards the network. In particular, in case the group head aggregates information related to channel measurements (e.g., CBR, RSSI) over the spectrum pools from the group measurements and discards redundant information or decides which UEs should report to the network, the reporting overhead can be reduced. Accordingly, the head UE should be visible to both member UEs and the serving gNB at AS layer.
Proposal 1: The head UE should be visible at AS layer.
It is expected that the head UE is determined by application layer. If the UE NAS layer could recognize its identity of head UE, the head UE can be visible to both member UEs and the serving gNB at AS layer through many ways. 
· The ways of making the head UE visible to member UEs
The key point is that the head UE sends its identity indication related information to member UE. Considering it is still FFS that whether explicit PC5-RRC connection establishment procedure is needed or not, there are two classes of methods. In the first class of method, the head UE sends its identity indication related information to member UE at V2X layer through direct link setup, direct link keepalive, or direct security mode control procedure, etc. After the member UE receives the identity indication related information of the head UE at V2X layer, the V2X layer inform AS layer of the upper layer ID of the head UE. In the following transmissions between the head UE and member UEs, the head UE needs to send to the member UEs the mapping between its upper layer ID and AS layer ID at AS layer once, or carry its upper layer ID within each AS layer messages to the member UEs. In the second class of method, it is assumed explicit PC5-RRC connection establishment procedure is needed. At the head UE side the upper layer indicates AS layer about its identity of the head UE. And then the head UE sends its identity indication related information to the member UEs during PC5-RRC connection establishment procedure.
· The ways of making the head UE visible to the serving gNB
The key point is that the head UE sends its identity indication related information to the serving gNB. Firstly, at the head UE side the upper layer indicates AS layer about its identity of the head UE. And then the identity indication related information could be sent through Uu RRC conection request, UE Assistance Information, Sidelink UE Information or BSR, etc.
Therefore, whether it is feasible to make the head UE visible at AS layer depends on whether UE NAS layer could recognize its identity of head UE.
Observation 1: If the UE NAS layer could recognize its identity of head UE, it is feasible to make the head UE visible at AS layer. 
Proposal 2: Send LS to SA1/2 to ask whether UE NAS layer could recognize its identity of head UE. 
2.2 Link management of groupcast
In RAN2#105 meeting, the following agreements are achieved on the link management of groupcast:
Agreements on groupcast: 
1: No need of 1:M PC5 RRC connection establishment and RLM/RLF declaration among group members for groupcast. Need of RRC signaling in groupcast manner is to be discussed in WI phase.

2: No any groupcast-specific RLM design which is different from the unicast-specific RLM procedures to be considered, from RAN2 point of view.
Based on the above agreement, the link management between the groupcast Tx UE and each Rx UE should follow that of the unicast link between Tx UE and Rx UE. 
Observation 2: The link management of V2X sidelink groupcast depends on the unicast RLM/RLF procedures of the links between the groupcast Tx UE and each Rx UE.
Accordingly, the groupcast Tx UE could acquire the status information about the unicast link between it and each Rx UE, where the status information includes at least the link failure indication. When mode 1 is adopted, the link management of groupcast aims at letting the network be aware of whether the Rx UE could receive the groupcast service successfully and take actions timely when failure indication is received. A typical action upon failure is to reconfigure the resource for groupcast. Furthermore, if the network receives the measurement results of the unicast links between the Tx UE and the Rx UEs, the resource for groupcast could be reallocated in a more reasonable style. For instance, when the measurement results contain several carriers, the network could choose a better carrier for groupcast transmission. Considering the above agreements and that the link management reporting for V2X sidelink unicast has not been determined, it is early to identify whether the mentioned points on link management reporting for groupcast will be covered by the discussion on sidelink unicast. If covered, it may be not necessary to specify it for groupcast separately, i.e., following unicast is enough. Therefore, regarding to the link management of V2X sidelink groupcast, it is reasonable to wait for the progress of the link management of V2X sidelink unicast.
Proposal 3:  Regarding to the link management of V2X sidelink groupcast, it is reasonable to wait for the progress of the link management for SL unicast communication.
2.3 Measurement report for group communication

The network should be aware of link quality inside a group in order to properly assign resources to the group members. In the platooning scenario, the reporting of sidelink metrics (e.g., CBR, RSSI, etc.) from individual group members to the network may be highly redundant. In other words, direct measurement report by every group members to the network is inefficient and would lead to resource waste. Therefore, group based reporting could be beneficial in order to reduce the signalling cost. For example, only the group head and particular group members send particular measurements (such as CBR over the spectrum pools), or the group head UE sends the aggregated measurement results to the network. These measurement report may be captured on group basis (e.g., Group ID + CBR + Spectrum Resource/Pool). 
Proposal 4: RAN2 confirms that the network should be aware of link quality metrics in platooning. Moreover, group based reporting is beneficial for reducing the signalling overhead.
2.4 Group mobility management
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, on one hand, as analysed in [6], the SPS configurations of UEs belonging to the source cell and that of the UEs belonging to the target cell are allocated by different cells, which could lead to interference arisen from intra platoon transmissions due to half duplex limitation. On another hand, the target cell may allocate same resources that have been allocated to member UEs in the source cell to some UEs which are not belonging to this group and in the vicinity of this group; in such case, the transmission performance of those member UEs still left at the source cell will be affected due to the interference.
Observation 3: As for platooning, there is the possibility that some members have already completed handover and 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 overlapped 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) [4], 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, 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, in order to ensure the QoS requirements of goup communication.
Observation 4: 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 5: 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.
A simple method is to make the source gNB aware of the first handover of any UE belonging to a group and negotiate the aligned SL resource configuration(s) for this group with the target gNB, where the aligned SL resource configuration(s) are valid within both the source cell and target cell (i.e. no resource collision/interferences between the UEs in source cell and UEs in target cell). In order to make the source gNB aware of the first handover of any UE belonging to a group, the source gNB needs to acquire at least UE ID (e.g., C-RNTI) and group ID of all the member UEs beforehand, and the corresponding trigger event is receiving the measurement report of the aforementioned first UE in this group. Moreover, if the measurement results of all the member UEs satisfy the preconfigured handover conditions, the group of UEs can handover simultaneously, which could also provide aligned SL resource configuration(s) from the target gNB to all the group members. Additionally, the foregoing method can be extended to the cases when the group of UEs span over more than two cells.
Proposal 6: when the source gNB gets aware of the first handover of any UE belonging to a group, it negotiates with the target gNB to have aligned SL resource configuration(s) for this group.
3 Conclusion

This paper amylases AS-related group communication for platooning, and has the following observations and proposals:
Observation 1: If the UE NAS layer could recognize its identity of head UE, it is feasible to make the head UE visible at AS layer. 
Observation 2: the link management of V2X sidelink groupcast depends on the unicast RLM/RLF procedures of the links between the groupcast Tx UE and each Rx UE.
Observation 3: 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 4: 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 head UE should be visible at AS layer.
Proposal 2: Send LS to SA1/2 to ask whether UE NAS layer could recognize its identity of head UE.
Proposal 3: Regarding to the link management of V2X sidelink groupcast, it is reasonable to wait for the progress of the link management for SL unicast communication.
Proposal 4: RAN2 confirms that the network should be aware of link quality metrics in platooning. Moreover, group based reporting is beneficial for reducing the signalling overhead.

Proposal 5: 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.
Proposal 6: when the source gNB gets aware of the first handover of any UE belonging to a group, it negotiates with the target gNB to have aligned SL resource configuration(s) for this group.
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