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Abstract: This pCR proposes to include a solution for groupcast mode communication in TR 23.752 based on an extension of groupcast mode communication as specified in TS 23.287. The pCR addresses Key Issue #1 ProSe Direct Discovery and Key Issue #2 Support for NR PC5 ProSe communication. The solution addresses groupcast mode communication both for commercial services and for public safety. The key objective of the solution is to define a groupcast mode communication over the PC5 reference point that makes minimal assumptions about group management at the application layer. This allows for support of groupcast mode communication for a wide range of application types. 
1
Background

TR 23.752 Key Issue #2 states: “NR PC5 ProSe communication including unicast and groupcast needs to be supported for the case of public safety and interactive service.”
TR 23.752 currently includes Solution #4 and Solution #22 for groupcast mode communication for commercial services that cover Key Issue #1 ProSe Direct discovery and Key Issue #2 Support for NR PC5 ProSe communication. However, these solutions do not address Public Safety. On the other hand, Solution #2 addresses groupcast mode communication for more general use cases, but it only covers Key Issue #1. Finally, Solution #3 addresses Key Issue #1, but it does not cover groupcast mode communication. There is thus currently no solution which covers Key Issue #1 and Key Issue #2 and groupcast mode communication for both commercial services and public safety. The objective of this pCR is to address this combination of key issues and services. 

2
Proposal

This pCR proposes to include a solution for groupcast mode communication in TR 23.752 that addresses Key Issue #1 ProSe Direct discovery and Key Issue #2 Support for NR PC5 ProSe communication. The solution applies to groupcast mode communication both for commercial interactive services and for public safety. The solution is based on V2X groupcast mode communication specified in TS 23.287 and extends it by including a ProSe Direct Discovery mechanism over the PC5 reference point. The objective of this contribution is to provide a common framework for the variety of groupcast mode communication solutions in TR 23.752. 
The key objective of the solution is to define ProSe Direct Discovery and ProSe Direct Communication for groupcast mode communication at the PC5 reference point that makes minimal assumptions about group management at the application layer. This allows for groupcast mode communication for a wide range of application types, such as commercial services and public safety. This implies that the groupcast mode communication mechanisms for the PC5 reference point must be kept simple and only include the minimal set of ProSe Direct Discovery and ProSe Direct Communication features required by most application layer types. The remaining features, including group management, are implemented at the application layer and are beyond the scope of SA WG2. 
*** Start of changes all new text***
6.X
Solution #X: Groupcast mode communication for commercial services and public safety
6.X.1
Procedures
Figure 6.X.1-1 describes the group management procedure, the ProSe Direct Discovery and the NR PC5 groupcast mode communication at the PC5 reference point, as well as the group management procedures at the Application Layer. The Figure is consistent with Figure 6.3.2-1 in TS 23.287 but highlights the ProSe Direct Discovery aspect. Each step in the procedure is described in more detail below. 
Figure 6.X.1-1 also illustrates a strict separation between Application Layer procedures on one hand (beyond the scope of this specification and shown with dashed lines), and groupcast mode communication procedures at the PC5 reference point on the other hand (shown with solid lines). 

The Application Layer procedures in step 1 and step 3 are beyond the scope of this specification.
A group leader is entirely an Application Layer concept, as is any policy that prescribes which UE group member(s) that can send groupcast messages. With this approach, the groupcast mode communication features across the PC5 reference point do not put unnecessary restrictions on the group management at the Application Layer and becomes more open to a wider variety of application types. 

Below follows a description of each step in the procedure.
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Figure 6.X.1-1 Groupcast mode communication for commercial services and public safety over the PC5 reference point (the Application Layer procedures are beyond the scope of this specification). 
1. A group is formed at the Application Layer. 
In alternative 1, the group is formed on demand by communicating with an Application Server across the V1 reference point, see the V2X system architecture specified in TS 23.287. This alternative supports e.g. commercial services. An Application Layer Group ID is distributed to the group member UEs. A group leader UE is optionally defined. 
In alternative 2, group parameters, including an Application Layer Group ID, are pre-provisioned to the group member UEs. This alternative supports e.g. public safety. 
2. At the PC5 reference point, group member UE discovery is performed using ProSe Direct Discovery based on Model A or Model B, see TS 23.303 section 5.3. For public safety, the procedure in TS 23.303 section 5.3.7 is used.
3. The completion of the group management procedure is confirmed at the Application Layer, optionally with support of an Application Server. The leading UE can provide the group size and group member ID to the group members in order to support reliable groupcast. At this stage, all parameters needed for groupcast mode communication have been set up in the group member UEs, such as the destination Layer-2 ID, and the QoS parameters as defined in TS 23.287. 
4. Groupcast communication can now begin using the PC5 reference point. Depending on group policy configured at the Application Layer, all group member UEs or a subset of them can send groupcast messages to the group.
NOTE: Some of the solutions in TR 23.752 skip step 1in the procedure described above and only perform steps 2-4. 
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