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Abstract of the contribution: This contribution proposes a new Solution for Key Issue #1 to support PC5 group discovery, management and identifiers provisioning in Rel-17.
1. Background 
Solutions #4, #22 and #37 as agreed in the past 3GPP SA2 meetings address KI#1 (and KI#2) to support PC5 group communication for commercial services and public safety applications in Rel-17.

When it comes to commercial services (e.g. NCIS), more dynamic assignment of group identifiers is expected. Frequent provisioning by (UE Policy) PCF may result in control-plane level network congestion. 

For commercial applications, the Application Server (e.g. over PC1) may support group identifiers provisioning in addition to PCF-based provisioning.
Based on the above, this paper proposes a new solution to use V2X-based group management as the baseline, similar to Solution #37. Furthermore, for commercial applications, it is proposed that application server to coordinate and to trigger group communication. Finally, an optional delegated provisioning of some dynamic group identifiers over PC5 (via a group lead UE) is proposed to be supported in line with solution #4.
2. Text Proposal

It is proposed to update the following text within the TR23.752.   
*** Start of the change (all new texts) ***
6.x
Solution #X: ProSe group discovery
6.x.1
Description

This solution addresses Key Issue #1 (ProSe Direct discovery) to support group communication over PC5 reference point.
6.x.2
Procedures
6.x.2.1 ProSe group discovery
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Figure 6.x.2.1-1: ProSe group discovery
1. Group management is carried out at application layer.
For public safety applications, the group identifiers (e.g. an application layer group ID) are provisioned in ME from PCF or configured in UICC similar to TS 23.303 [9], clause 4.5.1.1.2.3.3.   

For commercial applications in addition to the above, dynamic group identifier provisioning can be handled by the 5G ProSe Application Server. The Application Server may also optionally assign a group lead UE.

2. The ProSe Application layer may provide group identifiers received in step 1 to the ProSe Layer. The ProSe application layer may also provide ProSe Application Requirements for this communication.
3. Each UE may perform a ProSe direct group discovery, (similar to the procedures in clause 5.3.7.1, TS 23.303 [9]) that is restricted only to users sharing the same group identifiers (e.g. an application group ID) based on steps 1 and 2.

4. Each UE within the group self-assigns a source Layer-2 ID and determines a destination Layer-2 ID based on group identifiers received in steps 1/2 from ProSe Application Layer (similar to clause 5.6.1.1 and 5.6.1.3, TS 23.287 [5]). 
Each UE within the group determines the PC5 QoS parameters for this groupcast (similar to clause 5.4.1.1 and 5.4.1.3, TS 23.287 [5]). The ProSe layer of each UE within the group passes groupcast related parameters to Access Stratum (similar to clause 5.2.1.3, TS 23.287 [5]).
5. ProSe Service for groupcast is established.
6.x.2.2 Delegated group information update
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Figure 6.x.2.2-1: Delegated Group Information Update
As part of dynamic group identifier provisioning (for group size and member ID information), the Application Server may indicate to UEs within a group to use delegated group information update over PC5. To support delegated group information update, a source Layer-2 ID is self-assigned by each UE within the group intending to use delegated group information update. A specific destination Layer-2 ID for sharing delegated group identifier information (i.e. group size and member ID information) is also determined. This is either based on an interactive service to destination Layer-2 ID mapping provisioned by the Application Server or provision of destination Layer-2 ID itself (e.g. when a UE joins the group). This is different from the destination Layer-2 ID used for groupcast communication. A message type field within the group information update message indicates that the payload is related to delegated group information update to distinguish it from other direct discovery messages. This is to be identified at the ProSe application layer of the UE. The message type field can be transparent to the Access Stratum.

1. Group Communication is established and ongoing based on clause 6.x.2.1. UE-4 (not shown in the figure) plans to join the group. UE-1 is assigned as the group lead by the Application Server. 
2. UE-3 is notified by the Application Server to use delegated group information update. UE-3 may groupcast a discovery message to reach the group lead, i.e. UE-1. UE-3 may also periodically listen for delegated group information update over PC5 on the specific Destination layer 2 ID for delegated group information update (as outlined, determined based on parameters already provisioned by the Application Server  e.g. when UE-3 joined the group).

3. The Application Server may provide dynamic group identifier update (i.e. new group size and member ID information) based on the new UE (UE-4) joining the group to the group lead (e.g. over PC1) or any other UEs not configured for delegated group information update (UE-2 in this example). It may also indicate to the group lead to share this information (i.e. new group size and member ID information) as a Delegated Group information Update to some or the rest of UEs (UE-3 in this example).

4. 
UE-1 as the group lead UE provides group information update as above over PC5 to be collected by UE-3. In this example UE-2 is not configured for delegated group discovery so may receive new group size and member ID information from Application Server over PC1.
NOTE: 
As an alternative, in step 2, both UE-2 and UE-3 could be notified by Application Server to use delegated group information update. If so in step 3 and step 4, the group lead could share delegated group information update with both of them and no dynamic group identifier update was needed from Application Server to UE-2 or UE-3 (e.g. over PC1) in step 3. 
6.x.3
Impacts on services, entities and interfaces
UE:

-
Performs direct discovery for group communication.

-
(a group lead UE), optionally provides group identifiers update to other member UEs by using PC5 discovery messages (based on the Application Server request when delegated group information update is supported).

Application Server (Commercial Applications):

-
Performs group management. 
-
Provides dynamic group identifiers to group members (e.g. over PC1 or optionally via delegated group information update by the group lead UE over PC5).
-  Optionally Assigns a group lead.
*** End of the change ***
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