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Abstract of the contribution: Make shared tunnel establishment common and update the procedure of UE join and shared tunnel establishment. 
1	Introduction
1. Makes the establishment of shared delivery common in the MBS session join.
2. Makes the MB-SMF ID sent from SMF to AMF optional considering that it is not necessary for successive UE join.
3. Removes the EN for N2 SM information considering that the IEs is the minimal requested IEs.
4. Modifies “PDU Session Modification procedures” to “PDU Session ID” considering that NG-RAN does not know whether it is PDU Session Modification procedures or not.
5. Modifies NOTE 1 to indicate that NG-RAN/UPF decides whether to use multicast transport or unicast transport.
6. TMGI is only needed for shared delivery, so the TMGI only needs to be provided to RAN during shared delivery establishment.
7. AMF has stored the MB-SMF ID during UE join procedure, AMF does not need to discover the MB-SMF ID again during shared delivery establishment.
8. Remove the EN for MB-UPF leave the multicast tree and implement it in corresponding pCR of UE leave.
9. Remove the EN of keeping shared resources for inactive MBS Session. Considering to avoid ping-pong effect, propose to not release the resource, the major difference for inactive MBS Session and active MBS Session is that whether UE can transit to IDLE state, and whether the PDU Session holds the resources for the multicast session.
10. Remove the EN for RAN ID storage in AMF or SMF, it can be an implementation issue without impact on procedures. Hence the RAN ID send from AMF to MB-SMF is optional. If MB-SMF knows the RAN IDs, it can provide them to AMF in corresponding procedures, otherwise AMF makes the decision on RAN IDs for an MBS Session.
11. Add condition for shared tunnel establishment: when MBS session is active. In inactive case, the MB-SMF does not send multicast QoS flow information to SMF, which will not trigger the establishment of shared tunnel and update of the PDU Session.
12. Remove the trigger case of MBS Session Activation for establishing shared delivery, because deactivation procedure does not release the resources. And from RAN perspective, the trigger event is when the first UE is included in the MBS Session Context in NG-RAN, which may be triggered by UE join or MBS Session Activation.
13. Remove the EN of “How SMF requests MB-SMF configure the multicast session is FFS”, the state machine does not include this case, configuration state is explicitly or implicitly mandatory.
14. Some editorial modifications.
2	Proposal
It is proposed to approve following changes in TS 23.247:
[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc66391764][bookmark: _Toc70079060][bookmark: _Toc73941279]7.2.1.3	Multicast session join and session establishment procedure
The following steps are executed before the UE requests to join the MBS session:
-	The MBS Session may have has been configured (see clause 7.1.1 for details).
-	The UE registers in the PLMN and establishes a PDU session.
-	The UE has known at least the MBS Session ID of a multicast group that the UE can join, e.g. via service announcement.




Figure 7.2.1.3-1: PDU Session modification for UE joining multicast session
1.	To join the multicast group, the UE sends a PDU Session Modification Request which contains one or several MBS Session ID(s) and join request. The MBS Session ID(s) indicate the multicast group(s) that UE wants to join.
2.	[Conditional] Based on the received MBS Session ID and join request, the SMF determines this is MBS Session join request. The SMF authorizes MBS Session join request for each multicast group, see clause 6.1.1. If the Multicast MBS session is configured but the configuration indicates that the service requirements are not provided yet, the SMF may reject the MBS session join with appropriate cause value. If authorization check fails, the SMF indicates cause value in the PDU Session Modification Reject sent to the UE and proceeds with step 5.
3.	[Conditional] If SMF has no information about MBS Session context for the indicated MBS Session ID, SMF discovers and selects an MB-SMF for the MBS Session via the NRF as described in clause 7.1.2. If no MB-SMF is assigned for the multicast session ID, the SMF may select an MB-SMF and request it configure the multicast session or the SMF may reject the join request.
Editor's note:	How SMF requests MB-SMF configure the multicast session is FFS.
4.	By using Nmbsmf_Information_Request request (MBS Session ID), SMF interacts with the MB-SMF to retrieve multicast QoS flow information of the indicated MBS session. For multicast transport between MB-UPF and content provider, if it is the first UE joining the multicast group, and MB-UPF has not joined the multicast tree in the MBS configuration procedure, the MB-SMF requests the MB-UPF to join the multicast tree towards the AF/MBSF, otherwise MB-SMF will not send the request to the MB-UPF.
Editor's note:	If MB-UPF's join towards the multicast tree depends on the first UE join, it implies that MB-UPF should leave the multicast tree when the last UE leaves, in clause 7.2.2.2.
5.	SMF responds to AMF through Nsmf_PDUSession_UpdateSMContext response (MBS Session ID, [MB-SMF ID], N2 SM information (PDU Session ID, MBS Session ID, [updated PDU Session information], [mapping information between unicast QoS flow(s) and multicast QoS flow (s)]), N1 SM container (PDU Session Modification Command)) in case the multicast QoS flow information is received to:
-	create an MBS session context for the indicated MBS session in the RAN, if it does not exist in the RAN already; and
-	inform about the relation including the mapping information between the multicast context and the UE's PDU session context to RAN if RAN non-homogeneously support 5MBS for the MBS session.
	Based on operator policy, the SMF may prepare for 5GC individual MBS traffic delivery fall-back. The SMF maps the received QoS information of the multicast QoS Flow into PDU Session's QoS Flow information, and includes the information of the QoS Flows and the mapping information about the QoS Flows in the SM information sent to RAN.
Editor's note:	Details information included in N2 SM information will be aligned with RAN WG3.
Editor's note:	Possible PCF interactions related to the multicast QoS flows are FFS.
6.	The N2 message, which includes the multicast session information and PDU session modification information is sent to the NG-RAN.
	If the 5G MBS is not supported by NG-RAN, 5GC individual MBS traffic delivery may be used. Otherwise if the MBS is supported by NG-RAN, 5GC shared MBS traffic delivery is adopted.
	If the NG-RAN supports 5G MBS, the NG-RAN uses the MBS Session ID to determine that the PDU Session Modification procedures identified by the PDU Session ID is associated with corresponds to the indicated multicast session.
	If the multicast QoS information is received and the NG-RAN supports MBS, the associated unicast QoS flow information is not used to allocate the radio resource and CN resource.
NOTE 1:	It is NG-RAN that decides whether radio resource is allocated or not, and it is NG-RAN/UPF that decides whether multicast transport or unicast transport is used between the NG-RAN/UPF and the MB-UPF.
[Conditional]	Steps for establishment of shared delivery toward RAN node as described in clause 7.2.1.4 are performed if needed.If shared tunnel has not been established for the MBS session, step 7 is used for establishing 5GC shared MBS traffic delivery. Step 7 is executed separately for each MBS session:
7a.	The NG-RAN sends an N2 MBS Session request message (MBS Session ID, N2 SM information (MBS Session ID, [AN Tunnel Info])) towards AMF. MBS Session ID is included.
	If the NG-RAN node uses a unicast transport for shared delivery, it allocates a downlink tunnel ID for the reception of MBS data and includes the downlink tunnel information as AN Tunnel Info in the request.
7b.	AMF invokes Nmbsmf_Reception_Request (MBS Session ID, RAN Node ID, [AN Tunnel Info]) towards the MB-SMF indicated in step 5.
7c.	If a downlink tunnel information is included in AN Tunnel Info of the Nmbsmf_MBSSession_Create request, MB-SMF configures MB-UPF to transmit the MBS data for multicast session towards NG-RAN using the downlink tunnel information.
	If AN Tunnel Info is not included in the request 7b, and the MB-UPF is not yet configured to forward data for the multicast data using lower layer multicast transport, the MB-SMF request the  MB-UPF to allocate a common DL tunnel ID and an Low Layer source specific multicast address (LL SSM) for multicast transport between the MB-UPF and NG-RAN.
7d.	MB-SMF responds to AMF through Nmbsmf_Reception_Requestresponse (multicast QoS flow information, [common DL tunnel ID], [LL SSM]). If AN Tunnel Info is not included in the request 7b, the MB-SMF provides common DL tunnel ID and LL SSM.
Editor's note:	How LL IP Multicast Address and common DL tunnel ID e are made available in NG-RAN is FFS. Such information can be sent to NG-RAN in step 6.
7e.	AMF sends an N2 MBS Session response (MBS Session ID, N2 SM information (MBS Session ID, multicast QoS flow information, [common DL tunnel ID], [LL SSM])) to the NG-RAN node.
8.	The NG-RAN performs AN specific signalling exchange with the UE to establish radio resource for the MBS session if not established yet. If the NG-RAN does not support MBS, radio resources are reconfigured for unicast transmission of the MBS data over the associated PDU session. As part of the AN specific signalling exchange, the N1 SM container (PDU Session Modification Command) is provided to the UE.
9.	The NG-RAN sends the PDU session modification response.
	If the MBS is not supported by NG-RAN, the accepted unicast QoS flow is included in the N2 SM response container.
10.	The AMF invokes Nsmf_PDUSession_UpdateSMContext request to the SMF.
	Per the accepted unicast QoS flow information, the SMF determines that 5GC individual MBS traffic delivery is used for multicast packet transferring, otherwise, the associated unicast QoS flow information is not used to allocated the CN resource.
NOTE 2:	If the shared tunnel is used, the interaction with UPF is not needed for the indicated MBS session
[Conditional] Step 11 is used for 5GC Individual MBS traffic delivery, e.g. the related NG-RAN does not support multicast . If the shared tunnel between the UPF(PSA) and MB-UPF for individual delivery have not been established, steps 11a to 11e are executed.
11a.	If unicast transport for the multicast data between UPF and MB-UPF is to be used, SMF allocates a downlink tunnel endpoint and configures UPF. Or, SMF requests UPF to allocate a downlink tunnel ID.
11b.	SMF invokes Nmbsmf_Reception_Request request (MBS Session ID, [DL tunnel info]) towards MB-SMF that includes MBS Session ID and downlink tunnel info of UPF, for establishing the multicast session distribution between MB-UPF and UPF. The DL tunnel info includes the downlink tunnel ID allocated in step 11a and the UPF address.
11c.	MB-SMF configures MB-UPF to transmit the multicast distribution session towards UPF using the received downlink DL tunnel info ID if received.
11d.	MB-SMF responds to SMF through Nmbsmf_Reception_Request response. If DL tunnel info is not received, For multicast transport between MB-UPF and UPF is to be used, it also indicates in the common downlink DL tunnel ID information and the transport multicast address for the multicast session.
11e.	For multicast transport between MB-UPF and UPF, SMF configures UPF to receive the multicast distribution session and forwards the data within unicast transport, as well as request the UPF to join the multicast tree towards the MB-UPF.
12.	The SMF invokes Nsmf_PDUSession_UpdateSMContext response to the AMF.
13.	MB-UPF receives multicast PDUs, either directly from the content provider or via the MBSTF that can manipulate the data.
Steps 14 to 16 are for 5GC shared MBS traffic delivery:
14.	MB-UPF sends multicast PDUs in the N3mb tunnel associated to the multicast distribution session to the RAN. There is only one tunnel per multicast distribution session and NG-RAN node, i.e., all associated PDU sessions share this tunnel.
15.	The NG-RAN selects PTM or PTP radio bearers to deliver the multicast PDUs to UEs that joined the multicast group.
16.	The NG-RAN performs the transmission using the selected radio bearer.
Steps 17 to 19 are for 5GC individual MBS traffic delivery:
17.	MB-UPF sends multicast PDUs in the N19mb tunnel associated to the multicast distribution session to UPF. There is only one tunnel per multicast distribution session and destination UPF, i.e., all associated PDU sessions share this tunnel.
18.	UPF forwards the multicast data via unicast.
19.	The NG-RAN forwards the multicast data via unicast.
NOTE 3:	Details of the DL MBS data transmission are described in clause 6.7.
NOTE 4:	When the MBSF is involved in the multicast MBS session, the tunnel between MBSTF and MB-UPF has been established in the configuration procedure.
[bookmark: _Toc66709166][bookmark: _Toc73941280][bookmark: _Hlk79416226]7.2.1.4	Establishment of shared delivery towards RAN node
Editor´s note:	Message names are preliminary.
In the following cases when the MBS Session is active, the shared delivery tunnel may be established between NG-RAN and MB-UPF:
-	The first UE join is included in the context of MBS session or local 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 toward RAN node
1.	A RAN node discovers that it needs to establish shared delivery for an MBS session because of above cases 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 N2 multicast distribution create request (MBS Session ID, N2 SM information (MBS Session ID, [GTP tunnel endpoint], [area session ID])) 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 (DL tunnel ID, RAN node address) and provides that endpoint. For location dependent services, the RAN node also provides the area session ID.
[bookmark: _Hlk79518256]3.	The AMF discovers the MB-SMF serving the multicast session using the NRF discovery service. It sends a Multicast distribution invokes Nmbsmf_Reception request ([RAN node ID], N2 SM information) to the MB-SMF corresponding to the MB-SMF ID stored in the AMF for the MBS Session ID, passing the parameters received in message 2.
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.
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 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 nodes serving the multicast session.
6.	The MB-SMF sends a multicast distribution responses (N2 SM information ([TMGI], [GTP tunnel endpoint])) to the AMF. If it did not receive a GTP tunnel endpoint in message 3, it provides a GTP tunnel endpoint (common DL tunnel ID, IP multicast address) for multicast transport of the shared delivery. If the MBS Session ID in step 3 is not TMGI, it also provides the corresponding TMGI.
7.	The AMF forwards sends the N2 multicast distribution create response (N2 SM information) to the RAN node. If the RAN node received a GTP tunnel endpoint for multicast transport of the shared delivery, it uses that the IP multicast address in the information to join the multicast transport. The RAN node sets the multicast session state to active.
If the multicast session is active, the RAN node shall not instruct a UE joined into the multicast session to IDLE state when no unicast traffic is received for the UE.
* * * * End of changes * * * *
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