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Abstract of the contribution: The paper is to resolve the ENs in the clause 7.2.4 for localized multicast service.

1. Proposal

It proposes to adopt the following change.
*****************************************Start of Change**********************************************
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 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 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. 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 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].
*****************************************Next of Change**********************************************
7.2.4
Support of Local multicast service

7.2.4.1
General

The procedures for Local multicast service contains the ones for Local multicast service with the location-dependent content, and the ones for limited local multicast service distribution, as described in clause 6.2.
7.2.4.2
Support of local multicast service with location-dependent content

7.2.4.2.1
UE join location dependent multicast session and establishment procedure


Editor's note:
It is FFS whether to store information about the location areas in NRF or UDM and how to handle preconfigured sessions.

The local multicast session join and establishment procedure is performed as defined in clause 7.2.1 with the following additions:

-
The local multicast session is configured as described in clause 7.2.4.2.2.
-
If SMF has no information about the multicast session context for the indicated MBS Session ID and/or Area Session ID, the SMF requests MB-SMF information via Nnrf_NFDiscovery request (MBS Session ID), the NRF provides information about the MB-SMF(s) serving the MBS service area(s), via Nnrf_NFDiscovery response (MB-SMF ID, Area Session ID, MBS service area). The SMF selects the MB-SMF based on the location area where the UE is residing and interacts with MB-SMF to retrieve QoS information of the multicast QoS flow(s) for the MBS Session ID and Area Session ID.

-
SMF requests the AMF to transfer an N2 message to the RAN node using the Nsmf_PDUSession_UpdateSMContext response, to provide the NG-RAN with multicast session information which additionally includes the Area Session ID and MBS service area. The SMF provides all MBS service areas information (Area session ID, MBS service area) to NG-RAN.
-
The RAN uses the received MBS Session ID and Area Session ID the NG-RAN belong to determine the local multicast session context and whether the user plane for the local multicast session is already established.



7.2.4.2.2
Configuration for local MBS

For local MBS, the configuration procedure for the UE is optional and performed as defined in clause 7.1.1.1 with the following additions:

-
Multiple AFs may start the same multicast session with different content in different MBS service areas. The NEF selects MB-SMF as ingress control node(s) for different MBS service areas.

-
If presented, the NEF maps possible external identifiers for MBS service areas to network-internal identifiers (e.g. list of cells, TAIs).

-
MB-SMF allocates Area Session ID, and updates its NF profile towards the NRF with the MBS Session ID and Area Session ID.

NOTE:
For a 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. If the MBS Session ID is TMGI, the MB-SMF updating NF profile can be skipped.

-
The policy of Multicast session is determined based on the service requirements per MBS service area.

-
The MB-SMF may select the MB-UPF based on the MBS service area.

-
The MBS service area(s) are indicated to the UE in the Service Announcement as defined in clause 6.11.

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 all received MBS session area information (MBS Session ID, Area Session ID and MBS service area) to the Target RAN.

-
Target RAN determines whether to establish the forwarding resources and multicast distribution for MBS Session ID and Area Session ID provided by Source RAN, based on MBS Session ID, Area Session ID and location area. To determine the forwarding resources for location-dependent contents delivery, Target RAN may only check whether or not the location area ID is the same if Target RAN already established the session context of the multicast session ID.

-
Target RAN responses to Source RAN, with the accepted MBS Session ID and 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 forwarding resources and multicast distribution for MBS Session ID and Area Session ID provided by SMF, based on MBS Session ID, Area Session ID and location area. To determine the forwarding resources for location-dependent contents delivery, Target RAN may only check whether or not the location area ID is the same if Target RAN already established the session context of the multicast session ID.

-
Target RAN responses to SMF, with the accepted MBS Session ID and 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.
-
If the target RAN determine the shared delivery is not established for the multicast session ID and area session ID, the target NG-RAN initiated the shared delivery establishment as specified in clause 7.2.1.4.
*****************************************Next of Change**********************************************
7.2.4.3
Support of multicast service available within a limited area

7.2.4.3.1
Local MBS service area information provided by AF
For local multicast services, the AF provides MBS service area information to the UE and the 5GC as specified in clause 7.1.1.1 with the following differences and clarifications:

-
For the Service Announcement, the AF provides MBS service area information to the UE.

-
In step 7, the MBS service area information for a multicast session is provided by the AF.

7.2.4.3.2
MBS join and Session establishment procedure for multicast service available within a limited area
For the case that the multicast service is only available within a limited area, the UEs outside the MBS service area are not allowed to join the multicast service.

The MBS join and Session establishment for multicast service available within a limited area are performed as specified in clause 7.2.1.3 with the following differences and clarifications:

-
The local multicast session has been configured where the AF provided the MBS service area information as specified in clause 7.2.4.3.1.

-
The UE has information about local multicast service including MBS service area and local MBS service indication via Service Announcement as specified in clause 7.2.4.3.1.

-
In step 1, if the UE determines that it is in the MBS service area based on the information about local multicast service obtained via Service Announcement, the UE sends the PDU Session Modification Request (MBS Session ID) as a Join Request to join the multicast group. If the UE determines that it is outside the MBS service area, the UE does not send the Join Request.

-
In step 4, the SMF obtains the MBS service area (i.e. Cell ID list or TAI list) of the indicated MBS session from the MB-SMF.

-
In step 5, the SMF checks whether the UE is inside or outside the MBS service area.

-
If the SMF detects that the UE is inside the MBS service area, the SMF continues the process of multicast session join as specified in clause 7.2.1.3. The SMF sends the UE a PDU Session Modification Command indicating a Join Accept as a response to the Join Request. The Joint Accept includes the MBS service area (i.e. Cell ID list or TAI list).


The multicast session information sent by the SMF to the NG-RAN includes the MBS service area (i.e. Cell ID list or TAI list).
-
If the SMF detects that the UE is outside the MBS service area, the SMF rejects the multicast session join, so sends a Join Reject to the UE indicating that the MBS join is rejected. The Joint Reject includes the reject reason (outside of local service area) and the MBS service area (i.e. Cell ID list or TAI list).


In this case, the MBS Session establishment (i.e. resources establishment for MBS traffic delivery) for the UE is not performed.

NOTE 1:
There may be the case that the UE determines that it is inside the MBS service area based on the geographical area information or civic address information as MBS service area information provided by the AF, so sends a Join Request but the UE is outside the MBS service area.

NOTE 2:
Which SM NAS message is used to deliver the Join Reject (e.g. PDU Session Modification Reject) is defined in stage 3 specifications.
-
For the UE that received the Join Reject from the SMF, later, if the UE detects that it is inside the MBS service area based on the MBS service area provided in the Join Reject, the UE sends the PDU Session Modification Request (MBS Session ID) to join the multicast group.

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 and rejects to handover the multicast session with a cause indication. For N2 based handover in clause 7.2.3.3, this step corresponds to Handover Request acknowledge message.


-
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.

*******************************************End of Change**********************************************
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