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Introduction
The work item for NR V2X was approved [1] in RAN#83 and the objectives were identified in relation to L2/L3 protocols and procedures that are common across both Mode 1 and Mode 2:
	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.
· Sidelink L2/L3 protocols and signalling
· Support of sidelink transmission and reception in RRC, MAC, RLC, PDCP, and SDAP [RAN2]
· AS level link management for unicast [RAN2, RAN1]
· Define the criteria of PC5 availability/unavailability for unicast based on this functionality.



In this contribution, we propose procedures for efficient groupcast communications.

[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Resource Allocation Procedures for Groupcast Communications
Based on the discussions in the V2X SI phase, the application layer will be responsible for group management and therefore will be responsible for the creation of the Group ID, which will be then passed down to the V2X layer. The V2X layer converts this Group ID into a L2 group ID, which is passed from the V2X layer to the Access Stratum (AS) layer. The flow is shown in Fig. 1.
The V2X layer is also responsible for tagging the data packets received from the application with the appropriate QoS settings. If there is no Group ID associated with a V2X service, a default PSID/ITS-AID mapping is applied at the V2X layer to determine the L2 group IDs and corresponding QoS parameters [2]. Range based groupcast communications has also been proposed to support higher reliability communications for UEs in the group, which are within the minimum required communication range.


Figure 1: Flow for end-to-end group communication [2]
Each V2X application group has to be mapped to an L2 group ID in order to avoid any interference during PC5 communications for the V2X application groups. The L2 group ID is only used in PC5 V2X group communication, without the involvement of the V2X application server.
Assigning of Destination L2 ID to a Group
Currently, there are no indications at the lower layers that transmissions based on the L2 group ID are particularly directed towards groupcast communications. To be more specific, the network is aware of a multicast and handles it, but it does not distinguish if this multicast is taking place among the members of a logical group, e.g. a platoon. Here, the term logical group is used in front of a multicast group, where the latter consists of only one fixed source and a static or semi-static group of destinations. An application level group such as a platoon, completely or a part of it, can be considered as a logical group in communication network.
Consequently, we propose that all the member UEs of a particular group be assigned the same destination L2 ID. Hence multicast communications that are transmitted by a member UE to other members of the group would have the same destination L2 ID, but are differentiated by the source ID of the transmitting UE.
If the group is managed by the V2X application server, the VAE can assign the unique destination L2 ID for the group. In the case where the UEs autonomously select the destination L2 ID, they can be configured to generate the appropriate ID based on the criteria in which the group is formed.
Proposal 1: The same destination L2 ID is assigned for all members of a group, and transmissions from members are differentiated by the source ID of the transmitting UE.
Utilizing Destination L2 ID for Resource Allocation
When the group is operating in-coverage of a gNB, in Mode 1, the gNB will supervise the group and will allocate resources for the entire group [3]. It is also possible for the gNB to pre-configure resources for the group when it operates in Mode 2, the details of which are discussed in our accompanying contribution in RAN 1 [4].
The gNB can be aware of the destination L2 IDs of the UEs operating within its coverage area based on the SidelinkUEInformation message, and can derive the existence of a group. Based on this knowledge, we propose that the gNB can pre-configure a set of resources exclusively for the group when it operates out-of-coverage.
Proposal 2: The pre-configuration of a set of resources for a group is based on the common destination L2 ID, to be used by the group when it operates in Mode 2.
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Based on our analysis carried out in this contribution, we have the following proposals:
Proposal 1: The same destination L2 ID is assigned for all members of a group, and transmissions from members are differentiated by the source ID of the transmitting UE.
Proposal 2: The pre-configuration of a set of resources for a group is based on the common destination L2 ID, to be used by the group when it operates in Mode 2.
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