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Abstract: This contribution provides procedures to update the service area for multicast.

1. Introduction
According to Clauses 7.1.1.5 and 7.1.1.6 of TS 23.247, the AF may update the MB service area. However, related procedures in the core network are missing.
The existing multicast session modification procedures in clause 7.2.6 contains
1. Direct updates from MB-SMF toward AMF and RAN nodes
2. Updates from MB-SMF toward SMF and onwards towards AMF and RAN nodes (via PDU session related signalling). 
The caveat of option 1. (which is more comparable to broadcast) is that this works only if cells are removed from the service area, but it does not always work if cells are added as added cells may be served by other gNBs. Option 2 works in all cases. It also allows to update joined UEs about the changed area.
Option 1 can only be added as an optimisation on top of Option 2.



2. Text Proposal
It is proposed to agree the following changes for TR 23.757.

7.2.X	Multicast session service area update procedure
Editor´s note:	Whether this procedure can be combined with 7.2.6 will be addressed in the next meeting
9. Determine affected UEs
For each affected UE
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3. Namf_MBSCommunication_N2MessageTransfer
4. NGAP Session update Request (TMGI, service area)
8. Nmbsmf_MBSSession_ContextStatusNotify Notify
6. NGAP Session update Response
7. Nmbsmf_ MBSSession_ContextUpdate
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2. AF informs UE about updated service area for multicast session
10. UE location inquiry
11. N1 signalling towards UE via AMF and RAN (service area)

12. PDU Session Modification procedure (service area)
AF
1. AF informs MB-SMF about updated service area for multicast session

Figure 7.2.X-1: MBS service area update procedure for multicast.
1. This procedure is triggered by the MB-SMF receiving the updated service area for MBS, see clauses 7.1.1.5 and 7.1.1.6. 
2. The AF providing the updated service area may also inform UEs at application level about the new service area via a service announcement. If a UE is located in a radio cell which was previously outside the service area and is now inside the updated service area, the UE may join the multicast service.
Steps 3 to 7 are optional and can be omitted. However, they allow to terminate data transmission towards cells served by the RAN node previously in the multicast service area and now outside the updated multicast service area as quickly as possible.
3. The MB-SMF may send Namf_MBSCommunication_N2MessageTransfer request (N2 SM message (TMGI, MBS service area, [Area Session ID]) to the AMF(s) handling NG-RAN nodes within the multicast session (and for multicast session with location dependent content within the same location area). The MB-SMF may alternatively inform only NG-RAN nodes handling the multicast session but where the MBS service area was restricted in such a way that some or all cells served by the RAN node previously in the multicast service area are now outside the updated MBS service area.
4.	The involved AMF forwards the N2 SM information received from MB-SMF to the RAN nodes via NGAP Session update Request (N2 SM message (TMGI, MBS service area, [Area Session ID])) message.
5.	NG-RAN node updates the MBS session context with the new MBS service area. If an NG-RAN node is informed via MB-SMF about an updated MBS service area of the multicast session and some cells it serves previously within the service area are now outside the updated service area it ends transmission of the related multicast data towards those cells. If the RAN node no longer serves any cells within the service area with users inside the multicast session, it requests (via AMF) from the MB-SMF that the distribution of the multicast data towards the NG-RAN node is terminated, see clause 7.2.2.4.
6.	The NG-RAN acknowledges NGAP Session update Request by sending an NGAP Session update Response message to the AMF.
7.	The AMF sends Nmbsmf_ MBSSession_ContextUpdate to the MB-SMF. 
8.	MB-SMF sends Nmbsmf_MBSSession_ContextStatusNotify Notify (subscription correlation info, Event ID, MBS service area, [Area Session ID]) to each SMF with a related subscription. It is assumed that each SMF serving UEs within the multicast session performs a related subscription for the multicast session at the MB-SMF when the first such UE joins.
9.	SMF determines the affected UEs it serves based on the subscription correlation identifying the multicast session and Area Session ID (if exists) included in the message 8.
The subsequent steps 10 to 12 are executed separately for each affected UE. Signaling related to steps 11 and 12 may be combined in the same messages between SMF and AMF, and between AMF and NG-RAN, e.g. as NGAP PDU session modify request/response. In an alternative implementation, step 10 is executed for a list of UEs and only step 11 and 12 are executed separately for each affected UE.
10.	The SMF may query AMF or NG-RAN for the current location of the UE (e.g. cell ID and/or TAI) to determine whether the UE is within the updated service area.
11.	For a multicast local MBS service, the SMF informs each UE involved in the multicast session that it serves about the changed service area by providing information about the multicast session ID and updated service area in a N1 container. For a UE previously inside the MBS service area but now outside the updated MBS service area of the multicast session, the SMF may also signal towards the UE that it has been removed from the multicast session to trigger UE resources for the reception of multicast data to be released and/or a related notification towards the user.
12.	The SMF also updates the PDU session resources associated to the multicast session with the new MBS service area.


