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Abstract: This paper discusses how to handle UE leaving from local multicast or location dependent multicast if the UE is no longer in the MBS service area.
1.
Discussion
Regarding local multicast service and location dependent multicast service, according to description in TS 23.247, the following operations are performed when the UE is no longer in the MBS service area, i.e. when the UE moves out from the MBS service area.
	6.2
Local MBS service and Location dependent MBS service
6.2.1
General
A Local MBS service is an MBS service provided in one MBS service area. A location dependent MBS service is an MBS service provided in several MBS service area(s). An MBS service area is identified by a cell list or a tracking area list. The MBS service area could be geographical area information or civic address information, and NEF/MBSF translates the location information to Cell ID list or TAI list as MBS service area, see clause 7.1.1.2.

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.

For multicast communication, local MBS and location dependent MBS services may be supported via 5GC Individual MBS traffic delivery towards RAN nodes not supporting MBS. 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.
6.2.2
Local MBS service
For a local MBS service, 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 MBS service, 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 MBS service area, the UE does not attempt to join the multicast session again until the UE moves inside the MBS 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 MBS service area. 

NOTE:
Broadcast communication service is the service provided simultaneously to all UEs in a geographical area, therefore for broadcast it is naturally a local MBS service.

6.2.3
Location dependent MBS service
A location dependent MBS is identified by MBS Session ID, and 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 content data 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 UE moves 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. When UE moves out of an MBS service area and there is no other MBS service area for the MBS session, the network ceases to deliver the content data 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. When the different MB-SMFs are assigned for different MBS service areas in an MBS session, the same TMGI is allocated for this MBS session.

The Area Session ID is allocated by MB-SMF in MBS Session configuration 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].
6.2.5
Update of multicast local MBS service and location dependent MBS service
If an MBS service area is updated via configuration for multicast communication, the MB-SMF provides the updated MBS service area to:

- SMFs,

- and AMF(s), and the AMF(s) forward this information to the relevant NG-RAN(s) that update the MBS service area.
NG-RAN node configures the UE not to receive the MBS data over air interface if it detects the UE was in the previous service area but is outside the updated MBS service area NG-RAN node may release the tunnel for the shared delivery if none of the cells/TAs of the NG-RAN node belongs to the MBS service area any more. NG-RAN node configures the UE to receive the MBS data over air interface if it detects the UE was outside the previous service area but is inside the updated MBS service area, if part of cells/TAs of the NG-RAN node belongs to MBS service area and others outside the MBS service area.


	7.2.4.2
Support of multicast service with location-dependent content
7.2.4.2.3
Handover procedure

The Handover procedure for the UE is performed as defined in clause 7.2.3 with the following additions:

-
Before the Handover, The UE is camping at Source RAN and receiving multicast data corresponding to the MBS Session ID and Area Session ID.

-
For the Xn Handover:

-
Source RAN includes MBS Session ID, Area Session ID and MBS service area to the Target RAN.

-
Target RAN determines whether to establish the resources for multicast distribution for MBS Session ID and Area Session ID provided by Source RAN, based on MBS Session ID, Area Session ID and MBS service area.
NOTE: Data forwarding issue needs the feedback of RAN WGs
-
Target RAN responses to Source RAN, with the accepted MBS Session ID, Area Session ID. When Target RAN supports multicast but the UE is no longer in the location area, Target RAN rejects to handover the multicast session with a cause indication.
-
For the N2 Handover:

-
The SMF includes all MBS session area information (MBS Session ID, Area Session ID and MBS service area) to the Target RAN in Handover request.

-
Target RAN determines whether to establish the resources for multicast distribution for MBS Session ID and Area Session ID provided by SMF, based on MBS Session ID, Area Session ID and location area. -
If the target RAN determines the shared delivery is not established for the multicast session ID and area session ID, the target NG-RAN initiates the shared delivery establishment as specified in clause 7.2.1.4.

7.2.4.3
Support of multicast service available within a limited area

7.2.4.3.3
Handover procedure with limited area MBS session
The Handover procedure for the UE is performed as defined in clause 7.2.3 with the following additions:

-
Before the Handover, the UE is camping at Source RAN and receiving multicast data corresponding to the MBS Session ID.

-
For Xn based handover in clause 7.2.3.2, Source RAN includes MBS Session ID and MBS service area to the Target RAN during Handover preparation phase. For N2 based handover in clause 7.2.3.3, this step corresponds to Handover Request and Handover Required message, respectively.

-
For Xn based handover in clause 7.2.3.2, target RAN responses to Source RAN, with the accepted MBS Session ID. When Target RAN supports MBS but the UE is no longer in the MBS service area, Target RAN does not allocate RAN resources for the MBS Session to the UE. For N2 based handover in clause 7.2.3.3, this step corresponds to Handover Request acknowledge message.

-
For Xn handover, if the UE is handed over to a target cell outside the MBS service area, the SMF does not provide the MBS session related information in N2 SM Info to the target RAN.
-
For N2 handover, if the UE is handed over to a target cell outside to the MBS service area, the SMF does not provide the MBS session related information in N2 SM Info to the target RAN.


According to the current description about the case that the UE moves out from the MBS service area for the multicast service, it is clear that the MBS traffic is not delivered to the UE anymore as below:

-
For 5GC Individual MBS traffic delivery, the SMF terminates the 5GC Individual MBS traffic delivery towards the UE when the UE is no longer in the MBS service area.
-
For 5GC Shared MBS traffic delivery, the NG-RAN delivers the MBS traffic only within the MBS service area, so the UE outside from the MBS service area cannot receive the MBS traffic.
Anyhow, there is no description about how the UE's leaving from the local multicast service or the location dependent multicast service is handled when the UE is no longer in the MBS service area.
Observation#1: In TS 23.247, there is no description about how the UE's leaving from the local multicast service or the location dependent multicast service is handled when the UE is no longer in the MBS service area.
There may be two cases after the UE moves out of the MBS service area for local multicast service or location dependent multicast service as below:

-
Case#1)
The UE comes back into the MBS service area after a while.
-
Case#2)
The UE moves away from the MBS service area, so it is unlikely that the UE will come back to the MBS service area.
Our main question is whether the SMF needs to perform the operation related to UE leaving (e.g. removing the UE from the multicast session context) if the UE moves out of the MBS service area for local multicast service or location dependent multicast service.
In particular, for Case#2, keeping the UE in the multicast session context for the multicast service of the SMF is deemed inefficient because the SMF may need to keep unnecessarily subscribing at the AMF to notifications about the "UE location" or "UE moving in or out of Area Of Interest" event, the SMF may need to keep unnecessarily subscribing at the MB-SMF about the MBS session updates although the UE is the last joined one of the MBS session in the SMF, etc.
Therefore, we believe that UE leaving needs to be dealt with if the UE moves out of the MBS service area for local multicast service or location dependent multicast service, while considering the above two cases.
Observation#2: It is considered that UE leaving needs to be dealt with if the UE moves out of the MBS service area for local multicast service or location dependent multicast service.
The following approach, i.e. network based approach can be considered to make the SMF trigger the operation related to UE leaving, by taking both Case#1 and Case#2 above into account:
-
If the SMF determines that the UE moves out of the MBS service area for local multicast service or location dependent multicast service, the SMF starts a timer for UE leaving from the local multicast service or the location dependent multicast service.
-
If the UE comes back to the MBS service area for the local multicast service or the location dependent multicast service before the timer expires, the SMF stops the timer and triggers the MBS session re-establishment so that the UE can receive the MBS traffic for the local multicast service or the location dependent multicast service. For this, steps from step 7 onwards described in clause 7.2.1.3 are executed. In step 7 of clause 7.2.1.3, Namf_Communication_N1N2MessageTransfer is used instead of Nsmf_PDUSession_UpdateSMContext Response.
-
Otherwise, that is, if the timer expires, the SMF performs UE leaving from the local multicast service or the location dependent multicast service. Therefore, steps from step 3 onwards described in clause 7.2.2.2 are executed. In step 7 of clause 7.2.2.2, Namf_Communication_N1N2MessageTransfer is used instead of Nsmf_PDUSession_UpdateSMContext Response. The SMF unsubscribes at the AMF from the notifications about the "UE location" or "UE moving in or out of Area Of Interest" event using the Namf_EventExposure service.
Proposal#1: The network based approach is proposed to handle UE leaving from local multicast service or location dependent multicast service in a way that the SMF starts a timer when the UE moves out of the MBS service area for local multicast service or location dependent multicast service, and performs UE leaving related operations when the timer expires.
In order to make the above approach work, the following operation needs to be performed when the UE moves out of the MBS service for the local multicast service or a location dependent multicast service:
-
The SMF subscribes at the AMF to notifications about the "UE location" or "UE moving in or out of Area Of Interest" event using the Namf_EventExposure service, not only for the case that 5GC Individual MBS traffic delivery is used but also for the case that 5GC Shared MBS traffic delivery is used.
Proposal#2: To make the network based approach work, it is proposed that the SMF subscribes at the AMF to notifications about the "UE location" or "UE moving in or out of Area Of Interest" event, not only for 5GC Individual MBS traffic delivery case but also for 5GC Shared MBS traffic delivery case.
If we think of the network based approach as proposed above, one follow-up question is how and when the UE considers that it left the local multicast service or the location dependent multicast service if the UE is no longer in the MBS service area. Regarding this, a timer-based approach can be considered while taking Case#1 above into account. Therefore, the UE starts a timer for UE leaving when the UE moves out of the MBS service area for local multicast service or location dependent multicast service. After the timer expires, the UE locally removes the MBS session context for the multicast service. The timer for UE leaving may be configured in the UE or provided by the SMF when the SMF sends the UE a PDU Session Modification Command indicating a Join Accept as a response to the Join Request.
Proposal#3: It is proposed that the UE starts a timer for UE leaving when the UE moves out of the MBS service area for the multicast service. After the timer expires, the UE locally removes the MBS session context for the multicast service.
2.
Proposal
It is proposed to agree the corresponding TS 23.247 CR (S2-2107573).
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