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Discussion
#1 Resolving ENs which NF (AMF or MB-SMF) stores NG-RAN ID(s)
In TS 23.247 v1.0.0, for multicast MBS Session, there are ENs regarding which NF (AMF or MB-SMF) should keep track of the NG-RAN ID(s) when NG-RAN tries to establish shared delivery tunnel with MB-SMF/MB-UPF, see below.
Clause 7.2.1.4 “Establishment of shared delivery…”
Editor's note:
Whether AMF needs provides RAN id to MB-SMF, or it stores the information for the RAN nodes (e.g. RAN id) instead for the subsequent signaling is FFS.
Clause 7.2.2.4 “Release of shared delivery…”
Editor's note:
Whether MB-SMF only store the AMF is FFS.
Clause 7.2.5.2 (MBS session activation procedure):
Editor's note:
Whether it is the AMF or the MB-SMF that stores RAN ID for the interaction with RAN in step 11 needs to align with clause 7.2.1.

Clause 7.2.5.3 “MBS Session deactivation procedure”, after step 4:
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.

Clause 7.2.6 “Multicast Session update procedure”, after step 3.

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.

Function-wise, either AMF option or MB-SMF option is technically feasible. Performance-wise, there is no significant difference between the two options. To choose one from the two, analysis from some other aspects is done as follows:
-
PDU session alignment:

In PDU session management, SMF gets the DL tunnel ID of N3 tunnel at NG-RAN in PDU Session Resource Response Transfer and updates the UPF. SMF has no knowledge about the global ID of NG-RAN.
Preferably the same principle should be applied to MBS session management. The benefit is, the MB-SMF only needs the DL N3mb tunnel info (similar as SMF handling DL N3 tunnel info), and does not need to know the topology of NG-RAN’s deployment. 
-
Synergy with broadcast session handling
At broadcast session establishment, it is the MB-SMF that discovers and selects the AMFs, and it is the AMFs that select the NG-RANs. In multicast session establishment, it is the NG-RAN that triggers the establishment of the shared N3mb tunnel towards the MB-SMF via the AMF when UEs join.

For broadcast session establishment, MB-SMF keeps track of AMF list and the AMF keeps track of the NG-RAN ID list. Such function can be reused for multicast session handling.

[Proposal-1] Considering the above, it is proposed that AMF (instead of MB-SMF) maintain the NG-RAN ID(s) to resolve the related ENs.
#2 Editorial change

In the following heading, “Establishment of shared delivery” and “Release of shared delivery” are not correct English.
7.2.1.4
Establishment of shared delivery toward RAN node

7.2.2.4
Release of shared delivery toward RAN node
[Proposal-2] It is proposed to replace the above heading with the following:
7.2.1.4
Establishment of shared delivery tunnel towards NG-RAN
7.2.2.4
Release of shared delivery tunnel towards NG-RAN

Proposal

It is proposed to update TS 23.247 as follows:
* * * Start of change* * * 
7.2.1.4
Establishment of shared delivery tunnel towards NG-RAN
Editor´s note:
Message names are preliminary.
In the following case, the shared delivery tunnel may be established between NG-RAN and MB-UPF:

-
The first UE join the MBS session in the NG-RAN.

-
MBS session activation.

Editor´s note:
It is FFS whether inactive MBS Session still keeps the shared delivery resources, hence whether MBS Session activation is a case for the triggering is FFS.

-
Handover to the target NG-RAN when the Shared delivery tunnel is not established in the target RAN node for this MBS session.




Figure 7.2.1.4-1: Establishment of shared delivery tunnel toward NG-RAN
1.
A RAN node discovers that it needs to establish shared delivery for an MBS session because it serves at least one UE within the MBS session. For location dependent services, the RAN node needs to establish shared delivery for the location dependent contents of an MBS session if it serves at least one UE assigned to an MBS session ID and area session ID.

2.
The RAN node sends a multicast distribution request to the AMF and provides the TMGI as MBS session ID. If the RAN node is configured to use unicast transport for the shared delivery, it allocates a GTP tunnel endpoint and provides that endpoint. For location dependent services, the RAN node also provides the area session ID.
3.
The AMF discovers the MB-SMF serving the multicast session using the NRF discovery service. It sends a Multicast distribution request to the MB-SMF, passing the parameters received in message 2.


4.
If the MB-SMF received a GTP tunnel endpoint in message 3, it configures the MB-UPF to send multicast data for the multicast session (or location dependent content of the multicast session if an area session ID was received) towards that GTP tunnel endpoint via unicast transport.

5.
The MB-SMF stores the AMF and the GTP tunnel endpoint in the context of the multicast session (or location dependent part of the multicast session if an area session ID was received) to enable subsequent signalling towards that RAN node. If the GTP tunnel endpoint is not included, it indicates that the NG-RAN uses multicast transport over N3mb.
6.
The MB-SMF sends a multicast distribution response to the AMF. If it did not receive a GTP tunnel endpoint in message 3, it provides a GTP tunnel endpoint for multicast transport of the shared delivery.

7.
The AMF forwards the multicast distribution response to the RAN node. If the RAN node received a GTP tunnel endpoint for multicast transport of the shared delivery, it uses that information to join the multicast transport.
* * *Next changes * * * 

7.2.2.4
Release of shared delivery tunnel towards NG-RAN
Editor´s note:
Message names are preliminary.
Editor's note:
Procedure could to be further studied.
In the following case, the shared delivery tunnel may be released between NG-RAN and MB-UPF:

-
The last UE leave the MBS session in the NG-RAN;

-
Handover to the target NG-RAN when the UE is the last UE in the source RAN node for this MBS session;

-
MBS session de-configuration.

Editor´s note:
It is FFS whether inactive MBS Session still keeps the shared delivery resources, hence whether MBS Session deactivation is a case for the triggering is FFS.
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Figure 7.2.2.4-1: Release of shared delivery tunnel towards NG-RAN
1.
A RAN node discovers that it needs to release shared delivery for an MBS session, e.g. because it no longer serves at least one UE within the MBS session. For location dependent services, the RAN node may release shared delivery for the location dependent contents of an MBS session if it no longer serves at least one UE assigned to an MBS session ID and area session ID.

2.
The RAN node sends a multicast distribution release request to the AMF and provides the TMGI as MBS session ID. For location dependent services, the RAN node also provides the area session ID. For unicast transport for the shared delivery, the RAN node provides the GTP tunnel endpoint.
3.
The AMF sends a Multicast distribution release request to the MB-SMF, passing the parameters received in message 2.

4.
If unicast transport was used towards the RAN node, the MB-SMF configures the MB-UPF to terminate sending multicast data for the multicast session (or location dependent content of the multicast session if an area session ID was received) towards that RAN node.

5.
The MB-SMF removes the GTP tunnel endpoint from storage in the context of the multicast session (or location dependent part of the multicast session if an area session ID was received). When the last NG-RAN served by the AMF releases the shared delivery tunnel, the MB-SMF removes the AMF from the context of the multicast session as well.

6.
The MB-SMF sends a multicast distribution release response to the AMF.

7.
The AMF forwards the multicast distribution release response to the RAN node. If the RAN node previously received a GTP tunnel endpoint for multicast transport of the shared delivery, it uses that information to leave the multicast transport. It releases local resources to receive the multicast data.
* * *Next changes * * * 

7.2.5.2
MBS session activation procedure

The following can trigger the MBS session activation procedure:

-
AF requests MB-SMF to activate the MBS session;

-
MB-UPF receives the multicast data and notifies MB-SMF.
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Figure 7.2.5.2-1: MBS session activation procedure

Editor's note:
How to set up individual delivery resource (which was released at MBS Session Deactivation) is FFS.

Editor's note:
service operations of messages are FFS.
1.
The procedure may be triggered by the following events:

-
When MB-UPF receives downlink data for a MBS session, MB-UPF sends MB-N4 Notification (N4 Session ID) to the MB-SMF for activating the MBS session.

-
AF sends MBS Activation request (TMGI) to the MB-SMF directly or via NEF.

2.
MB-SMF sends Session activation notification (TMGI) to SMF(s).

Based on the received TMGI, SMF finds the list of UEs that joined the MBS session identified by the TMGI. If SMF determines the user plane of the associated PDU session(s) of the UE(s) with respect to TMGI are activated already, steps 3-9 will be skipped for those UE.

3.
SMF sends MBS_Session_Notification Request to AMF, with including (UE list, TMGI).

After receiving the request, for each UE in the list, the AMF determines CM state of the UE: see steps 4 - 7.

4.
[Optional] If the UE involved in the MBS Session is in CM-CONNECTED state, the AMF responds the list of the UE involved in the MBS Session and in CM-CONNECTED state, using MBS_Session_Notification Response (UE list). Step 5-6 will not be executed for that UEs in the list.

5.
[Optional] If AMF determines that there are any UEs in CM-IDLE state and involved in the MBS Session, and AMF figures out the paging area considering all the UE(s), which need be paged. The AMF sends a paging request message to the NG-RAN node(s) belonging to this Paging Area with the TMGI as the identifier to be paged if the related NG-RAN node(s) support the MBS session.

NOTE 1:
The details of the paging are specified by the RAN WGs.

6.
The UE in IDLE state sends Service Request message to AMF, see clause 4.2.3 of TS 23.502 [6].

7.
After receiving the Service Request sent by the UE, the AMF responds to MB-SMF with MBS_Session_Notification Response (UE ID) message.

8.
After receiving MBS_Session_Notification Response message, SMF determines the related UE is in CM-Connected State and sends Namf_Communication_N1N2MessageTransfer (N2 SM message (MBS Session identifier, associated QoS profiles) to AMF for the UE which is identified in step 3.

9.
AMF sends N2 request message (N2 SM message (MBS Session identifier, associated QoS profiles) to the RAN node.

10.
If the shared tunnel has not been established before, the shared tunnel is established at this step, as steps 7a to 7e defined in clause 7.2.1.3. In addition, NG-RAN responses to SMF, as steps 9 to 12 defined in clause 7.2.1.3. The NG-RAN configures UE with RRC messages if needed.

11.
MB-SMF sends Session Activation (TMGI) to the AMF.

NOTE 2:
The messages in step 10 and 11 is MBS-specific messages and it is possible that the AMF(s) in step 10 are not associate to any UEs involved in the MBS Session.

12.
AMF sends NGAP activation message (TMGI) to the RAN nodes.

Editor's note:
It is FFS that if messages 11, 12 are sent only to the NG-RAN nodes for which the MB-N3 is setup at step 10.


* * *Next changes * * * 

7.2.5.3
MBS session deactivation procedure
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Figure 7.2.5.3-1: MBS session deactivation procedure.

Editor's note:
Service operation of messages are FFS.
1.
The procedure may be triggered by the following events:
-
When MB-UPF detects there is no data receives for the MBS Session, MB-UPF sends MB-N4 Notification (N4 Session ID) to the MB-SMF for deactivating the MBS session.

-
AF sends MBS Deactivation request (TMGI) to the MB-SMF directly or via NEF.

2.
The MB-SMF sends MBS Session deactivation request (TMGI) to the SMFs.


For 5GC Individual MBS traffic delivery, the SMFs trigger the removal of the unicast QoS flows at NG-RAN node, which is used for the transmission of MBS session identified by the TMGI.

Editor's note:
How SMFs release resources for 5GC Individual MBS traffic delivery is FFS.

Editor's note:
How to handle the tunnels between UPFs and MB-UPF is FFS.

3.
The MB-SMF sends MBS Session deactivation Request (TMGI) to the AMFs.

4.
The AMF sends NGAP deactivation request message (TMGI) to the RAN nodes.


5.
NG-RAN sets the MBS session state with respect to TMGI to inactive. In this procedure, the NG-RAN will not release the MBS session context, and MB-N3 tunnel for the MBS session.

Editor's note:
Whether the NG-RAN removes the MBS Session Context or mark it as inactive requires RAN collaboration.
6.
NG-RAN acknowledges the NGAP deactivation Response message.

7.
The AMF invokes MBS Session deactivation Response to acknowledge the service for MB-SMF.
* * *Next changes * * * 

7.2.6
Multicast session update procedure

Multicast session update procedure is invoked by the AF to update the ARP for an ongoing multicast session. For the interaction between AF and MB-SMF, see clause 7.1.1.5 and 7.1.1.6.
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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 clauses 7.1.1.5 and 7.1.1.6.
2.
The MB-SMF generates the QoS profile for the multicast, and sends MBS Session update Request (N2 SM message (TMGI, QoS profiles for multicast)) 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)) message.


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.
5.
The NG-RAN acknowledges NGAP Session update Request by sending an NGAP Session update Response message to the AMF.

6.
The AMF sends MBS Session update Response to the MB-SMF.
7.
MB-SMF sends Session update Request (TMGI, QoS profiles for multicast) 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].
* * * End of changes * * * 
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