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Abstract: This contribution clarifies local MBS term/general description. 
1. Introduction/Discussion
Local MBS need to be further clarified:
· Area Session Identifier: Area Session ID is a specific term used for local MBS but there is no clear definition on it. A NOTE mentioning the similarity between Area Session ID and Flow ID seems not enough. Therefore, it is proposed include the description in section 3.1. 
· Multicast service area: The original description for multicast service area saying it is "The area within which data of one or multiple Multicast session(s) may be sent". In fact multicast service area is used for local MBS scenario and it would be better to align it to the actual one used – "MBS Service Area", and update the definitions in clause 3.1.
· Update on local MBS service area: 
The MBS service area can be cells or TAs, hence it is possible that gNB might across the edge of the MBS service area (i.e., parts of the cells/TAs of gNB belong to MBS service area, and the other parts are out of MBS service area). Since "network ceases to deliver the content data from the old MBS service areas to the UE", the NG-RAN, or SMF shall behave properly to not violate this principle. 
To address this issue, one possible alternative is that NG-RAN node always getting the latest MBS service area from MB-SMF (via AMF), and the NG-RAN determines whether to configure UE(s) to receive the MBS data over air interface based on the latest MBS service area information. Moreover, NG-RAN node can further notify the associating SMF(s) if it detects any UE that moves out of MBS service area, to trigger SMF updating the associated QoS flow information and the associating QoS profile. Such alternative proceeds like "group subscription" (RAN uses MBS service area as the trigger). Note that for this case, the NG-RAN node shall have MBS capability. For NG-RAN node not supporting MBS, SMF needs to track the UEs' positions/presence of the MBS service area (by making use of "location report" procedures), and based on UEs' positions and MBS service area, or UE's presence of the MBS service area, to update the associated QoS flow information and the associating QoS profile.
It is proposed to update the current description to address the aspect mentioned-above.
· Other Editorial issues: For example, the description for the following condition is missing: the UE moves out the MBS service area and the cell/TA that the UE is currently camping does not belong to any MBS service area. Therefore, it is proposed to clarify such part.
· New services of AMF: it is proposed to have an MBS-specific service for AMF for the purpose of e.g., session activation/deactivation, session update triggered by MB-SMF. This is because the reception services provided by MB-SMF is not proper for this scenario. Enhancing current AMF service, e.g., nonUEInfoNotify cannot provide feedback. Therefore, it is proposed to define a new services of AMF.
2. Text Proposal
It is proposed to capture the following changes vs. TS 23.247.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc66391721][bookmark: _Toc70079008][bookmark: _Toc70929953]3.1	Terms
For the purposes of the present document, the terms and definitions defined in TR 21.905 [1] and the following apply:
5GC Individual MBS traffic delivery: 5G CN receives a single copy of MBS data packets and delivers separate copies of those MBS data packets to individual UEs via per-UE PDU sessions, hence for each such UE one PDU session is required to be associated with a multicast session.
5GC shared MBS traffic delivery: 5G CN receives a single copy of MBS data packets and delivers a single copy of those MBS data packets to a RAN node. 
Area Session Identifier: A unique scalar within an MBS Session used for MBS session with location dependent content. When present, the Area Session ID together with the TMGI uniquely identify the data flow of MBS Session in a specific MBS service area. 
Associated PDU Session: A PDU Session associated to a multicast session that is used for 5GC Individual MBS traffic delivery method and for signalling related to a user's participation in a multicast session such as join and leave requests.
Associated QoS Flow: A unicast QoS Flow that belongs to the associated PDU Session and is used for 5GC Individual MBS traffic delivery method. The associated QoS Flow is mapped to from a multicast QoS Flow in a multicast MBS session.
Broadcast communication service: A 5GS communication service in which the same service and the same specific content data are provided simultaneously to all UEs in a geographical area (i.e., all UEs in the broadcast coverage area are authorized to receive the data).
NOTE 1:	For the broadcast communication service, the content provider and network may not be aware whether the authorized UEs are actually receiving the data being delivered.
Broadcast MBS session: An MBS session to deliver the broadcast communication service. A broadcast MBS session is characterised by the content to send and the geographical area where to distribute it.
Broadcast service area: The area within which data of one or multiple Broadcast session(s) are sent.
MBS QoS Flow: The finest granularity for QoS forwarding treatment for MBS data. Providing different QoS forwarding treatment requires separate MBS QoS Flows in 5GS supporting MBS.
MBS Service Announcement: Mechanism to allow users to be informed about the available MBS services.
MBS session: A multicast session or a broadcast session.
Multicast communication service: A 5GS communication service in which the same service and the same specific content data are provided simultaneously to a dedicated set of UEs (i.e., not all UEs in the multicast coverage are authorized to receive the data).
NOTE 2:	For multicast communication service, the content provider and network can be aware whether the authorized UEs are actually receiving the data being delivered.
Multicast MBS session: An MBS session to deliver the multicast communication service. A multicast MBS session is characterised by the content to send, by the list of UEs that may receive the service and optionally by a multicast area where to distribute it.
Multicast MBS service area: The area within which data of one or multiple Multicast or Broadcast MBS session(s) may be sent. For location dependent MBS, MBS service area is uniquely identified by the combination of Area Session ID and MBS Session ID and corresponds to the location dependent content data of the MBS Session ID.

* * * * Second change * * * *
6.2	Local MBS service
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 MBS multicast service area, the UE does not attempt to join the multicast session again until the UE moves inside the MBS 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 MBS multicast service area.
A location dependent MBS is a local MBS that 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 UEs 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 the MBS service area and there is no corresponding MBS service area, 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.
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.
If MB-SMF MBS service area is updated, the MB-SMF provides the latest MBS service area to NG-RAN node(s) and SMF(s). NG-RAN node configures the UE not to receive the MBS data over air interface if it detects the UE moves out of MBS service area, and notifies the associating SMF(s). When the SMF is informed that the UE is out of MBS service area, the SMF updates the QoS profile of the associating QoS flow of the MBS Session. 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. For the NG-RAN node not supporting MBS, SMF tracks the location of the UE, and may update the QoS profile of the associating QoS flow if the UE moves out of the MBS service area.
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].
* * * * Third change * * * *
[bookmark: _Toc70079073][bookmark: _Toc70930018]7.2.4.2	Support of local multicast service with location-dependent content
[bookmark: _Toc70079074][bookmark: _Toc70930019]7.2.4.2.1	UE join location dependent multicast session and establishment procedure
Editor's note:	Detailed additions to Multicast context and Multicast flow setup/modification via PDU Session Modification procedure are FFS.
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 MBS session context for the indicated MBS Session ID and Area Session ID, the SMF requests MB-SMF information via Nnrf_NFDiscovery_Request request Request (MBS Session ID), the NRF provides information about the MB-SMF(s) serving the MBS service area(s), via Nnrf_NFDiscovery_Request response 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 and MBS service area.
-	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 that the NG-RAN node belongs to.
-	The RAN uses the received MBS Session ID and Area Session ID to determine the local multicast session context and whether the user plane for the local multicast session is already established.
Editor's note:	Services mentioned in this clause needs to be updated to match the agreements on clause 9 and other clauses.
Editor’s note: For an NG-RAN, whether all MBS service areas or only MBS service area that the NG-RAN belongs to is sent to the NG-RAN is FFS.
[bookmark: _Toc70079075][bookmark: _Toc70930020]7.2.4.2.2	Configuration Parameter provisioning for local MBS
Editor's note:	Further details of are FFS.
For local MBS, the configuration parameter provisioning procedure for the UE is optional and performed as defined in clause 7.1.1.1 with the following additions:
[bookmark: _Toc70079076]-	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.
[bookmark: _Toc70930021]7.2.4.2.3	Handover procedure
Editor's note:	Further details for Handover procedure are FFS.
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.
-	Source RAN includes MBS Session ID, Area Session ID and location areaMBS 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 MBS service arealocation area. To determine the forwarding resources for location-dependent contents delivery, Target RAN may only check whether or not the Area Sessionlocation area ID is the same if Target RAN already established the session context of the multicast MBS session ID.
-	Target RAN responses to Source RAN, with the accepted MBS Session ID, and Area Session ID and the tunnel information for forwarding the data from Source RAN. When Target RAN supports multicast but the UE is no longer in the location area, Target RAN rejects to handover forward the data from Source RANthe multicast session with a cause indication.
* * * *Fourth change * * * *
7.2.6	Multicast session update procedure
Multicast session update procedure is invoked by the AF to update the QoS parametersARP for an ongoing multicast MBS session, or the MBS service area of the ongoing multicast MBS session. For the interaction between AF and MB-SMF, see clause 7.1.1.5 and 7.1.1.6. 
RAN
AMF
SMF
MB-SMF
2. MBS Session update Request ()

3. NGAP Session update Request ()
7. Session update Request (TMGI)

5. NGAP Session update Response
6. MBS Session update Response
UE
8. PDU Session Modification procedure defined in TS 23.502
4. RAN updates MBS parameters.
1. MB-SMF triggers session update
RAN
AMF
SMF
MB-SMF
2. Namf_MBSSession_Update Request ()

3. NGAP Session update Request ()
7. Nmbsmf_Information_Notify Notify (TMGI)

5. NGAP Session update Response ()
6. Namf_MBSSession_Update Response ()
UE
4. RAN updates MBS parameters.
1. MB-SMF triggers session update
UPF
8. PDU Session Modification procedure defined in TS 23.502

Figure 7.2.6-1: Multicast session update procedure.
Editor's Note: names of messages are FFS. 
1.	This procedure is triggered by the MB-SMF receiving the updated policy for MBS, see clause 7.1.1.5 and 7.1.1.6.
2.	The MB-SMF generates the QoS profile for the multicast, and sends Namf_MBSSession_UpdateMBS Session update Request (N2 SM message (TMGI, [QoS profiles for multicast], [MBS service area])) to the AMF(s).
3.	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, [QoS profiles for multicast], [MBS service area])) message.
Editor's Note: 	Whether it is the AMF or the MB-SMF that stores RAN ID for the interaction with RAN in step 3 needs to align with clause 7.2.1. 
4.	NG-RAN updates the MBS session context, and if only the ARP of QoS parameters is updated, NG-RAN node also updates the QoS parameters of the associating PDU Sessions. 
Editor's Note: Updating the associated PDU Session’s QoS based on the update of MBS Session QoS by NG-RAN requires RAN WGs collaboration.NOTE x:	Updating the associated PDU Session’s QoS based on the update of MBS Session QoS by NG-RAN will be specified by RAN WGs. 
5.	The NG-RAN acknowledges NGAP Session update Request by sending an NGAP Session update Response message to the AMF.
6.	The AMF sends Namf_MBSSession_UpdateMBS Session update Response to the MB-SMF.
NOTE y:	Interaction between MB-SMF and MB-UPF see clause 7.1.1.5 or 7.1.1.6. 
7.	MB-SMF sends Nmbsmf_Information_Notify NotifySession update Request (TMGI, [QoS profiles for multicast], [MBS service area]) to SMF. 
8.	SMF determines the UE list regarding the TMGI included in the message. If the QoS parameters other than ARP needs to be updated, SMF triggers PDU Session Modification procedure for each UE as defined in TS 23.502 [6].
* * * *Fifth change (All Text New)* * * *
[bookmark: _Toc20204472][bookmark: _Toc27895171][bookmark: _Toc36192268][bookmark: _Toc45193381][bookmark: _Toc47593013][bookmark: _Toc51835100][bookmark: _Toc68017333][bookmark: _Toc73941318]9.X	AMF Services
9.X.1	General
The following table illustrates the additional AMF Service for multicast communication.
Table 9.X.1-1: NF services provided by AMF
	Service Name
	Service Operations
	Operation
Semantics
	Example Consumer (s)

	Namf_MBSSession
	Update
	Request/Response
	MB-SMF 



[bookmark: _Toc73941320]9.X.2	Namf_MBSSession service
[bookmark: _Toc73941321]9.X.2.1	General
Service description: NF Service Consumer can use this service to request to update multicast MBS session status or context.
Editor's note:	Parameters of the service operations are FFS.
[bookmark: _Toc73941322]9.X.2.2	Namf_MBSSession_Update service operation
Service operation name: Namf_MBSSession_Update
Description: This service operation is used to provide the updated parameters of MBS session.
Inputs, Required: TMGI,
Inputs, Optional: MBS QoS profile, MBS service area, MBS Session status
Outputs, Required: Operation execution result indication.
Outputs, Optional: None.

* * * * End of changes * * * *
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