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1. Introduction
It is unclear how local and location dependent MBS services can work for RAN nodes not supporting MBS, i.e. when the 5GC Individual MBS traffic delivery method is used.
The related key issue for local MBS services is to restrict the service distribution to the service area and for location-dependent MBS services to select appropriate location dependent content. As MBS impacts for RAN nodes need to be avoided due to purpose of individual delivery, and the SMF also controls the contents sent in PDU sessions to UEs, related procedures need to be performed primarily by the SMF.
The SMF thus needs to be aware of the UE location:
There are existing means that enable the retrieval of location information from an AMF: TS 23.502 contains the following:

[bookmark: _Toc75411843]5.2.2.3	Namf_EventExposure service
[bookmark: _Toc20204417][bookmark: _Toc27895116][bookmark: _Toc36192213][bookmark: _Toc45193326][bookmark: _Toc47592958][bookmark: _Toc51835045][bookmark: _Toc75411844]5.2.2.3.1	General
Service description: This service enables an NF to subscribe and get notified about an Event ID.
Following UE access and mobility information event are considered (Event ID is defined in clause 4.15.1 and Table 4.15.3.1-1):
-	Location Report (TAI, Cell ID, N3IWF/TNGF node, UE local IP address and optionally UDP source port number);
[bookmark: _Hlk76129347]-	UE moving in or out of a subscribed "Area Of Interest" as described in clauses 5.3.4.4 and 5.6.11 in TS 23.501 [2];
...


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

6.2	Local MBS service
A Local MBS service is an MBS service provided in one or several MBS service area(s). An MBS service area is identified by a cell list or a tracking area list. Only UEs within the MBS service area may receive content data, while UEs outside the MBS service area are not allowed to receive location specific content. For multicast communication, UEs outside the MBS service area are not allowed to join the MBS service, and the network shall not deliver location specific content anymore to the UEs moved out of the MBS service area. The UE shall be able to obtain service area information of the local multicast service via MBS service announcement or via NAS signalling (UE Session Join Accept/Reject including Cell ID list or TAI list). If the UE Session Join procedure fails due to the UE being outside the multicast service area, the UE does not attempt to join the multicast session again until the UE moves inside the multicast service area. When the UE Session Join succeeds and if the multicast session is deactivated, the UE does not perform monitoring the session activation notification and any other information related to the multicast session identified by an MBS Session ID over the radio if outside the multicast service area.
A location dependent MBS is a local MBS that is provided in several MBS service areas. The location dependent MBS service enables distribution of different content data to different MBS service areas. The same MBS Session ID is used but a different Area Session ID is used for each MBS service area. The Area Session ID is used, in combination with MBS Session ID, to uniquely identify the service area specific part of the MBS service within 5GS. The network supports the location-dependent content distribution for the location dependent MBS services, while UEs are only aware of the MBS Session ID (i.e. UEs are not required to be aware of the Area Session IDs). When UEs move to a new MBS service area, content data from the new MBS service area shall be delivered to the UE, and the network ceases to deliver the content data from the old MBS service areas to the UE.
Information about different MBS service areas for a location dependent MBS service may be provided by one or several AFs or may be configured. Different ingress points for location dependent points for the MBS session are supported for different MBS service area dependent content of the MBS session; different MB-SMFs and/or MB-UPF may be assigned for different MBS service areas in an MBS session.
The Area Session ID is allocated by MB-SMF in MBS Session Establishment procedure. MB-SMF allocates Area Session ID for each MBS services area which is unique within the MBS session. MB-SMF needs to further ensure there is no MBS service area overlapping with other MBS service areas that share the same MBS session ID.
NOTE 1:	In this release, deployments topologies with specific SMF Service Areas are not supported, as a result, location dependent service using multicast communication is not supported when a UE moves outside its SMF service area.
NOTE 2:	For location dependent service provided in different MBS service areas within the same SMF service area, it is assumed that one MB-SMF is used for an MBS Session.
NOTE 3:	An example of Location-dependent MBS is a nationwide weather forecast service with local weather reports.
NOTE 4:	Area Session ID is equivalent to Flow ID as specified in TS 23.246 [8].

Local MBS and location dependent MBS services may be supported via Individual Delivery towards RAN nodes not supporting MBS. If the SMF serving a UE discovers via UE join or handover related signalling from the RAN (via AMF) that the RAN node serving the UE does not support MBS it configures 5GC Individual MBS traffic delivery method towards the UE. If the multicast session relates to a Local MBS service or a location dependent MBS service and the SMF configures 5GC Individual MBS traffic delivery, the SMF subscribes at the AMF to notifications about the "UE location" or  UE moving in or out of a subscribed "Area Of Interest"" event using the Namf_EventExposure service.  If the SMF obtains a notification about the UE location, it checks whether the UE is still in the MBS service area of the multicast session. For a local MBS service, if the UE is no longer in the MBS service area, the SMF terminates the 5GC Individual MBS traffic delivery towards the UE. For a location dependent MBS service, if the UE is no longer in the current MBS service area, the SMF determines whether the UE is in another MBS service area of the multicast session; if so, the SMF configures the UPF to send multicast data relating to the new MBS service area towards the UE. If the SMF terminates the 5GC Individual MBS traffic delivery towards the UE, it unsubscribes at the AMF from the notifications about the UE location or "UE moving in or out of a subscribed "Area Of Interest" event using the Namf_EventExposure service.


[bookmark: _Toc70079071][bookmark: _Toc73941292]7.2.4	Support of Local multicast service
7.2.4.4	Usage of Individual delivery for a local or location dependent multicast service.
7.2.4.4.1	Fallback to individual delivery


Figure 7.2.4.4.1-1:	Fallback to Individual delivery for local or location-dependent multicast session
1.	When a UE joins a multicast session or during handover of a UE within a multicast session, the SMF serving the UE will discover via signaling from the RAN (via AMF) whether the RAN node serving the UE supports MBS.
2.	If the RAN node serving the UE (after a handover the target RAN node) does not support MBS the SMF decides to apply individual delivery towards the UE, i.e. the SMF decides to send data related to the multicast session via unicast delivery within a PDU session of the UE.
3.	If the SMF does not yet have information about the service area of the multicast session, it may retrieve that information from the NRF.
4.	If the multicast session relates to a Local MBS service (i.e. the same multicast data are delivered to a limited service area) or a location dependent MBS service (i.e. different multicast data are delivered to different service areas of the multicast session) and the SMF configures 5GC Individual MBS traffic delivery, the SMF subscribes at the AMF using the Namf_EventExposure service. The AMF may either subscribe to notifications about UE location changes, or to notifications about the "UE moving in or out of a subscribed "Area Of Interest"" event. In the later case the SMF supplies the service area of the multicast session as Area Of Interest.
5.	The SMF configures the UPF to send data related to the multicast session (and for location-dependent multicast sessions related to the service area) via unicast delivery within a PDU session of the UE.
6.	If the UPF does not yet receive data related to the multicast session (and for location-dependent multicast sessions related to the service area), the SMF requests from the MB-SMF that data related to the multicast session (and for location-dependent multicast sessions related to the service area) are delivered to the UPF.
7.	If step 6 occurs, the MB-SMF configures the MB-UPF accordingly.
8.	If a UE join request was received in step 1, the SMF modifies the relates PDU session to accept join request (within an N1 container to be delivered to the UE) and to add QoS flows for multicast data (in an N2 container to be handled by RAN node)
7.2.4.4.2	Individual delivery local multicast service with location-dependent content


Figure 7.2.4.4.2-1:	UE moving out of service area during Individual delivery for local multicast session

1.	The UE moves to another cell, either served by the same RAN node (intra-RAN node mobility) or by a different RAN node (handover).
2.	If the SMF subscribed to location changes, it obtains a notification about every cell change. If the notifications about the "UE moving in or out of a subscribed "Area Of Interest"" event, it obtains notification when the UE enters or leaves the area of interest. If the SMF obtains a UE location change notification, it checks whether the new UE location is inside or outside the service area of the MBS session.
Steps 3 to 8 apply when the UE leaves the service area of the multicast session.
3.	The SMF decides to stop individual delivery towards the UE, i.e. the SMF decides to stop sending data related to the multicast session via unicast delivery within a PDU session of the UE.
4.	The SMF configures the UPF to stop sending data related to the multicast session via unicast delivery within a PDU session of the UE.
5.	If the UPF indicates back to SMF that it does not require data related to the multicast session for other UEs, the SMF requests from the MB-SMF that data related to the multicast session are no longer delivered to the UPF.
6.	If step 5 occurs, the MB-SMF configures the MB-UPF accordingly.
The SMF may decide to remove the UE from the multicast session. Steps 7 and 8 then apply.
7.	The SMF updates the PDU session to inform the UE that it was removed from the multicast session (via a N1 container sent to the NG-RAN node and then forwarded to the UE) and to remove information related to the multicast session from the PDU session (e.g. QoS flows to deliver multicast data, via N2 contained to be processed by RAN node)
8.	The SMF unsubscribes at the AMF from the notifications about the UE location or "UE moving in or out of a subscribed "Area Of Interest" event using the Namf_EventExposure service.
Steps 9 to 11 apply when the UE enters the service area of the multicast session.
9.	The SMF decides to apply individual delivery towards the UE, i.e. the SMF decides to send data related to the multicast session via unicast delivery within a PDU session of the UE.
10.	The SMF configures the UPF to send data related to the multicast session via unicast delivery within a PDU session of the UE.
11.	If the UPF indicates back to SMF that it does not yet receive data related to the multicast session, the SMF requests from the MB-SMF that data related to the multicast session are delivered to the UPF.
12.	If step 11 occurs, the MB-SMF configures the MB-UPF accordingly.
7.2.4.4.3	Individual delivery local multicast service with location-dependent content


Figure 7.2.4.4.3-1:	UE moving out of service area during Individual delivery for location-dependent multicast session

1.	The UE moves to another cell, either served by the same RAN node (intra-RAN node mobility) or by a different RAN node (handover).
2.	If the SMF subscribed to location changes, it obtains a notification about every cell change. If the notifications about the "UE moving in or out of a subscribed "Area Of Interest"" event, it obtains notification when the UE enters or leaves the area of interest. If the SMF obtains a UE location change notification, it checks whether the new UE location is inside or outside the old service area of the MBS session where the UE was previously located (if any).
3.	If UE left a service area of the multicast session, the SMF decides to terminate individual delivery of MBS data for that old service area to UE. As detailed in the subsequent steps, the SMF also checks if UE is in another service area of multicast session. If so, the SMF configures individual delivers of MBS data for the new service area to UE. Otherwise the SMF may remove the UE from the MBS session

Steps 4 to 6 apply when the UE leaves the previous service area of the multicast session.
4.	The SMF configures the UPF to stop sending data related to the multicast session and service area via unicast delivery within a PDU session of the UE.
5.	If the UPF indicates back to SMF that it does not require data related to the multicast session and service area for other UEs, the SMF requests from the MB-SMF that data related to the multicast session and service area are no longer delivered to the UPF.
6.	If step 5 occurs, the MB-SMF configures the MB-UPF accordingly.

7.	If the SMF subscribed at the AMF to notifications related to the area of interest event and was only informed that the UE left the area of interest in step 2, the SMF may inquire the UE location from the AMF using the Namf_EventExposure service.
8.	If the SMF has no information about a service area for the multicast service for the new UE location, it may inquire a service area for the multicast service for the new UE location at the NRF,

Steps 9 to 12 apply when the UE enters a new service area of the multicast session.
9.	If the SMF subscribed at the AMF to notifications related to the area of interest event, the SMF updates the subscription by supplying the new service area as Area Of Interest.
10.	The SMF configures the UPF to send data related to the multicast session and service area via unicast delivery within a PDU session of the UE.
11.	If the UPF indicates back to SMF that it does not yet receive data related to the multicast session and service area, the SMF requests from the MB-SMF that data related to the multicast session and service area are delivered to the UPF.
12.	If step 11 occurs, the MB-SMF configures the MB-UPF accordingly.

If the UE is in no service area of the multicast session, the SMF may decide to remove the UE from the multicast session. Steps 13 and 14 then apply.
13.	the SMF updates the PDU session to inform the UE that it was removed from the multicast session (via a N1 container sent to the RAN node and then forwarded to the UE) and to remove information related to the multicast session from the PDU session (e.g. QoS flows to deliver multicast data, via N2 contained to be processed by RAN node)
14.	The SMF unsubscribes at the AMF from the notifications about the UE location or the "UE moving in or out of a subscribed "Area Of Interest" event using the Namf_EventExposure service.

15.	If the UE is in no service area of the multicast session, and the SMF previously subscribed at the AMF to notifications related to the area of interest event, it updates the subscription to subscribe instead to notifications about the UE location.

7.2.4.4.4	Termination of individual delivery


Figure 7.2.4.4.4-1:	Termination of Individual Delivery for local or location-dependent multicast session

1.	When a UE requests to leave a multicast session, the SMF is informed. During handover of a UE within a multicast session, the SMF serving the UE will discover via signaling from the RAN (via AMF) whether the target RAN node serving the UE supports MBS. If the multicast session is terminated, the SMF is informed by the MB-SMF.
2.	Multicast data for the multicast session are delivered to the UE via individual delivery. If the UE requests to leave the multicast session, if the target RAN node serving the UE after a handover supports MBS, or if the MBS session is terminated, the SMF decides to stop individual delivery.
3.	The SMF unsubscribes at the AMF from the notifications about the "UE location" or the "UE moving in or out of a subscribed "Area Of Interest" event using the Namf_EventExposure service.
4.	The SMF configures the UPF to stop sending data related to the multicast session and possible service area via unicast delivery within a PDU session of the UE.
5.	If the UPF indicates back to SMF that it does not require data related to the multicast session and possible service area for other UEs, the SMF requests from the MB-SMF that data related to the multicast session and possible service area are no longer delivered to the UPF.
6.	If step 5 occurs, the MB-SMF configures the MB-UPF accordingly.
7.	If a UE leave request or an MBS session termination request was received in step 1, the SMF modifies the relates PDU session to remove QoS flows for multicast data (in an N2 container to be handled by RAN node). If a UE leave request was received in step 1, the SMF also accepts the leave request (within a N1 container to be delivered to the UE).
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