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Abstract of the contribution: This paper discusses the issues of PCC handling for location dependent MBS session and proposes a way forward.
1 Discussion
1.1 Issues observed in SA2#156E regarding MBS PCC procedures for location dependent MBS Session
The following issues were observed per TS 23.247 clause 7.1.1.3 and addressed in SA2#156E and resubmitted (but postponed) in SA2#158 (Aug 2023) in S2-2308705 (Rel-17) and S2-2308706 (Rel-18):
[Issue-1] For location dependent MBS session, over N7mb, it is unclear how to handle the MBS policy associations for the 2nd, the 3rd …Area Sessions.
[Issue-2] For location dependent MBS session, over N5, it is unclear how to handle policy authorization for the 2nd, the 3rd …Area Sessions (i.e., how to bind the policy association created by Npcf_MBSPolicyControl_Create with the policy authorized in Npcf_MBSPolicyAuthorization_Create for the same Area Session when the AF/NEF/MBSF decides to interact with the PCF based on local configuration).

1.2 How to perform session binding from N5 to N7mb session for area session(s) of location dependent MBS Session
There are two options discussed in SA2#156E and SA2#158 as follows:
Option-1: Each Area Session has its N5 session and N7mb session.
Option-2: Each Area Session has its own N5 session, but all Area Sessions share the same N7mb session.

1.2.1 [bookmark: _Ref145361872]Option-1: Each Area Session has its own N5 session and its own N7mb session
[bookmark: S2-2308705][bookmark: S2-2308706]Option-1, as captured in S2-2308705 and S2-2308706 (SA2#158), proposes that each Area Session establish its own N5 session and its own N7mb session, that is, PCC for each Area Session is handled in the same way (see illustration below).


[bookmark: _Ref145405197]Figure 1 PCC for each Area Session handled in the same way
For each Area Session, the MB-SMF needs to provide an additional ID (working name Area Session policy ID) together MBS Session ID in Npcf_MBSPolicyControl_Create request to the PCF over N7mb.
For each Area Session, an additional ID (working name Area Session policy binding ID) needs to be assigned when the AF/NEF/MBSF interacts with the PCF, and such ID needs to be sent by AF/NEF/MBSF to the MB-SMF.
NOTE: An alternative is that the additional ID could be assigned by the PCF for location dependent sessions.
Regarding how the MB-SMF determines Area Session Policy ID, the following is proposed:
If AF/NEF/MBSF does not interact with PCF, the MB-SMF use Area Session ID as Area Session policy ID.
If AF/NEF/MBSF interacts with PCF, the MB-SMF use Area Session Policy binding ID as Area Session policy ID.
Regarding how the Area Session policy binding ID is assigned when the AF/NEF/MBSF decide to interact with the PCF based on local configuration, the following is proposed: 
· The AF/NEF/MBSF assigns an additional ID (working name: Area Session Policy binding ID) and sends it in Npcf_MBSPolicyAuthorization_Create Request to PCF.
· The AF/NEF/MBSF includes Area Session Policy binding ID in Nmbsmf_MBSSession_Create request.
· The MB-SMF use Area Session Policy binding ID as Area Session Policy ID in Npcf_MBSPolicyControl_Create request to the PCF so that the PCF can retrieve the policy authorized previously when AF/NEF/MBSF interacted with PCF.

1.2.2 [bookmark: _Ref145361832]Option-2: Each Area Session has its own N5 session but all Area Sessions share the same N7mb session
Option-2 was proposed in a revision in S2-2304139r01 (see below) in SA2#156E and also commented during SA2#158 (see Figure 2 for an illustration). 
	For location dependent MBS Session, several Npcf_MBSPolicyAuthorization_Create requests may relate to the same MBS session. The AF shall accept several request if they contain the “Request for location dependent MBS session” indication, The is only one Npcf_MBSPolicyControl session per MB-SMF and MBS session. The PCF shall determine authorized QoS suitable for all AFsessions.
NOTE X:	The same MBS Service Information is expected in all an Npcf_MBSPolicy_Authorization_Create Requests related to a location-dependent MBS session.


[bookmark: _Ref145405408]Figure 2 PCC for each Area Session handled differently 
In Option-2, PCC for each Area Session is handled differently because multiple N5 sessions (for different area sessions) are bound to one N7mb session. 
To make Option-2 technically work, the prerequisite is to mandate the same MBS Service Information for different Area Sessions, which impose limitation to the system unnecessarily. 
Option-2 also creates extra complexity/logic in the PCF and the MB-SMF, e.g.: 
- 	The PCF derives PCC rule(s) only based on the AF request of the 1st Area Session but does not PCC rules for the AF requests of the subsequent Area Sessions.
-	When the PCF receives the AF requests of the subsequent Area Session(s), the PCF may need to check if the received MBS Service Information is exactly the same as the AF request of the 1st Area Session. 
-	The MB-SMF needs to decide whether or not to contact the PCF, i.e., the MB-SMF only retrieves PCC rules for the 1st Area Session but does not retrieve the PCC rule(s) for the subsequent Area Session(s) from the PCF. Therefore, the MB-SMF must derive the N4 rules for the subsequent Area Sessions from the PCC rule(s) of the first created Area Session.
-	During MBS Session update with QoS update, if the AF request from the Area Session other than the 1st one is received first, the PCF may not provide updated PCC rule to the MB-SMF, as a result, the MB-SMF will not be able to provide update N4 rules to the MB-UPF. 
-	When the 1st Area Session is deleted first (e.g. due to MBS service area modification), one of the remaining Area Sessions will need to be elected as the 1st Area Session. 
The extra logic above in PCF and MB-SMF is in our view conceptually incorrect although the MBS Service Information for different Area Sessions include the same Flow Description (SSM, optional port info) and QoS Info. Furthermore, the extra logic in Option-2 is not future proof when the PCC solution evolves (e.g., to add new trigger(s), to have separate QoS treatment for different Area Sessions).
During SA2#156E and SA2#158, there is comment from a company that Option-2 can save signalling over N7mb. Option-2 does save (N-1) pair of messages (where N is the number of Area Sessions associated with the same TMGI), however it is our view such signaling saving is negligible. 
If signaling saving within Core Network is the first priority, then why not further reduce N5 signaling (e.g. by means of creating MBS policy authorization only for the AF request of the 1st Area Session)?

1.2.3 Proposal
In the view that maintaining a consistent and future proof PCC framework (among each Area Sessions, between location-dependent and non-location-dependent MBS Sessions) is more important than saving a few messages over N7mb, and in the view that it is conceptually incorrect in Option-2 to mix the PCC handling of different Area Sessions, the following is proposed:
[Proposal-1] It is proposed to adopt Option-1 (i.e. the proposal as in S2-2304139 and S2-2304140 that each Area Session has its own N5 session and separate N7mb session). 
NOTE: Depending on the meeting discussion, an alternative that the additional ID is assigned by the PCF instead of AF/NEF/MBSF can be considered. 
If [Proposal-1] is not agreeable, it is proposed to add text that PCC for location dependent MBS Session is not specified in this release so that the 5MBS (Rel-17) related work can be closed in both stage 2 and stage 3.
[Proposal-2] If [Proposal-1] is not agreeable, it is proposed to leave PCC aspect out for location dependent MBS Session in this release.

2 Proposal
[Proposal-1] It is proposed to adopt Option-1 (i.e. the proposal as in S2-2304139 and S2-2304140 that each Area Session has its own N5 session and separate N7mb session). 
See TS 23.247 CRs in S2-2310679 (Rel-17) & S2-2310680 (Rel-18). 
NOTE: Depending on the meeting discussion, an alternative could be that the additional ID is assigned by the PCF instead of AF/NEF/MBSF. 
[Proposal-2] If [Proposal-1] is not agreeable, it is proposed to leave PCC aspect out for location dependent MBS Session in this release.
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