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1. Introduction
SA2 has specified mechanisms to enable applications to communicate over PC5 using unicast, groupcast and broadcast communication methods. The specified reuse of those mechanisms will enable the selection of the best mechanism for PC5 communications by the VAE layer. Key issue #8 captures the need to support all of the these communication methods.
2. Reason for Change
Solutions need to be specified to enable reuse of all  PC5-based communication methods specified by SA2.

3. Conclusions

Intentionally left blank.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.764.
* * * First Change * * * *

5.8
Key issue 8 – Application layer support for unicast, broadcast and groupcast mode of V2X communication over PC5
Groupcast mode of communication is only supported over NR based PC5 reference point. 3GPP TS 23.287 [8] introduces the groupcast mode V2X communication for which an accurate and up-to-date information of the group size and the member ID is expected from V2X application layer to the V2X/AS layer for the QoS handling for the groupcast mode of V2X communication.
The up-to date group size is the actual count of members of the group who are currently engaged in V2X communications, which is different from the total group size of the group. The up-to date group size will vary as and when the group members join or leave the group V2X communications.

Currently, there is no standard mechanism to provide the up-to date group size and member ID from the V2X application layer to the V2X/AS layer and no standardized factors for whether and how to select groupcast versus unicast communications.
The following requires further study:

-
How to determine and provide the up to date size of the group participants of the V2X group in a group communication to the V2X/AS layer from the V2X application layer?

-
How the member ID is generated and what is the format required for the member ID?
Additionally, the application layer should consider many factors when deciding whether and how to use the groupcast mode for V2X communications:

-
What mechanisms are necessary to enable the Application Layer to optimally choose between broadcast, groupcast, and unicast communications?

-
What mechanisms are necessary to enable the Application Layer to optimally choose between connectionless and managed groupcast communications?

-
Is a group using groupcast mode pre-configured as an Application Layer connection-less group or an Application Layer managed group (per 3GPP TS 23.287 [8])?

-
Is the concept of a "Group Leader" required or does each group member decide for itself whether to use groupcast mode?

-
What policies/criteria (e.g. region, number of targets) need to be defined to govern the decision process to use groupcast or unicast communication mode?

-
How are those policies/criteria configured?

-
What entity is responsible for deciding (based on those policies/criteria) whether to use groupcast mode?

-
Is the VAE Layer responsible for that decision?

-
What information may be necessary to report between members of a group when the potential use of groupcast mode is being evaluated?

-
How is the use of groupcast affected when the participating V2X UEs do not belong to the same PLMN?
* * * Next Change * * * *

7.X
Solution #X: VAE usage of unicast, groupcast and broadcast communications over PC5
7.8.1
Solution description

This solution addresses the key issue #8. The VAE client may use information from multiple sources to select the use of unicast, groupcast or broadcast services for communications over PC5. This information can be provided via configuration (e.g. the Configuration Management Server if deployed in a SEAL environment defined by 3GPP TS 23.434 [10]), the V2X application specific server, the PC5 ProSe layer (as defined in 3GPP TS 23.287 [8]) or the corresponding VAE clients in other V2X UEs.
Regardless of the mechanism used to choose between unicast, groupcast or broadcast communications over PC5, the mechanisms defined in 3GPP TS 23.287 [8] will be used by the VAE layer for each of the communication methods. The reuse of those communications methods over PC5 are described in this clause.
NOTE: How the VAE layer selects between unicast, groupcast and broadcast is out of the scope of the present document.
7.8.1.1
UE to UE unicast communications over PC5

If unicast communications over PC5 is selected for VAE communications, the VAE client (potentially interacting with the VAS client) shall reuse the mechanisms defined in clause 6.3.3 of 3GPP TS 23.287 [8] with the VAE client representing the V2X application layer.
Application information associated with the unicast communications may be specified by the VAE client as defined in clause 6.3.3 of 3GPP TS 23.287 [8].

Editor's Note: The mechanism to enable the VAE client to provide the application information to the V2X layer (as defined in 3GPP TS 23.287 [8]) is FFS.

7.8.1.2
UE to UE groupcast communications over PC5

If groupcast communications over PC5 is selected for VAE communications, the VAE client (potentially interacting with the VAS client) shall reuse the mechanisms defined in clause 6.3.2 of 3GPP TS 23.287 [8] with the VAE client representing the V2X application layer.
Application information associated with the groupcast communications may be specified by the VAE client as defined in clause 6.3.2 of 3GPP TS 23.287 [8].
Editor's Note: The mechanism to enable the VAE client to provide the application information to the V2X layer (as defined in 3GPP TS 23.287 [8]) is FFS.
7.8.1.3
UE to UE broadcast communications over PC5

If broadcast communications over PC5 is selected for VAE communications, the VAE client (potentially interacting with the VAS client) shall reuse the mechanisms defined in clause 6.3.1 of 3GPP TS 23.287 [8] representing the V2X application layer.
Application information associated with the broadcast communications may be specified by the VAE client as defined in clause 6.3.1 of 3GPP TS 23.287 [8].

Editor's Note: The mechanism to enable the VAE client to provide the application information to the V2X layer (as defined in 3GPP TS 23.287 [8]) is FFS.

7.8.2
Solution evaluation

The methods for unicast, groupcast and broadcast communications over PC5 are defined in 3GPP TS 23.287 [8]. This solution specifies the reuse of those mechanisms with the VAE client acting in the role of the application thus enabling the VAE client to support all communication methods to other V2X clients over PC5. 
* * * End of Changes * * * *


