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Abstract: This document adds MBS Session join and establishment to the new TS
1. Background and Introduction
In the skeleton of the new TS, there is a section for "MBS Session join and establishment". 
2. Proposal
It is proposed to capture the following changes vs. TS 23.247.
[bookmark: _Toc517082226]* * * * First change* * * *
[bookmark: _Toc533586441][bookmark: _Toc19103482][bookmark: _Toc533586442]7	MBS procedures
[bookmark: _Toc57450645][bookmark: _Toc57450241][bookmark: _Toc55203257][bookmark: _Toc54730106]7.2	MBS procedures for multicast Session
7.2.1	MBS join and Session establishment procedure
7.2.1.1	General
Session Join procedure is used by UEs to inform the 5GC of the UE interest in an MBS Session. Session is established by the network when receiving the session Join request from the UE. The user plane management is described in clause 6.6.
For the case of Transport Only Mode as defined in TS 23.246 [x], or when the Multicast service or Broadcast service does not require service layer interworking with LTE MBMS, the service layer NFs (i.e., MBSF and MBSTF) are not involved in the procedure. For Service Mode, or when interworking with LTE MBMS is required, the service layer NFs (i.e., MBSF and MBSTF) are involved in the procedure.
7.2.1.2	MBS join and Session establishment procedure without involving MBSF
The following steps are executed before the UE requests to join the MBS session:
· The content provider may send a request to register and reserve resources for a multicast group to the NEF and communicate the related multicast address as detailed in clause 7.1.1.
· The UE registers in the PLMN and establish one PDU session. 
· The content provider announces the availability of multicast using higher layers (e.g., application layer). The announcement includes at least the multicast session ID of a multicast group that UE can join.
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Figure 7.2.1.2-1: PDU Session modification for multicast
1.	To join the multicast group, the UE sends the PDU Session Modification Request (MBS Session ID). MBS Session ID indicates the multicast group that UE wants to join.
2.	Per the received MBS Session ID, the SMF recognize this is MBS Session join request. The SMF authorizes MBS Session join request, see clause 6.1.1.
3.	If SMF has no information about the multicast context for the indicated MBS Session, SMF checks at the NRF whether a multicast context for the indicated MBS Session exists in the system, by using Nnrf_NFDiscovery request (MBS Session ID). If a multicast context already exists in the NRF, the NRF responses with Nnrf_NFDiscovery response (MB-SMF ID). 
If the SMF also act as the MB-SMF and serves the indicated MB-SMF ID, the SMF configures the UPF to handle the multicast data distribution. SMF and MB-SMF, and UPF and MB-UPF in this flow are then identical. It is also possible that the SMF select another UPF as the MB-UPF. If it is the first UE joining the multicast group, the MB-UPF may also have to join the multicast tree towards the content provider; In that case, the MB-SMF should request the MB-UPF to join the multicast tree when configuring the MB-UPF.
Editor's note: More consideration on how to prevent denial of service attack type situation when first UE joining the multicast group, triggers the MB-UPF to join the multicast tree towards the content provider is FFS.
4.	If the SMF is not the MB-SMF and SMF has no information about the multicast context for the indicated multicast group. By using Nsmf_MBSSession_Create request (MBS Session ID), SMF interacts with MB SMF to retrieve multicast QoS flow information of the indicated MBS session.
5.	SMF responds to AMF through Nsmf_PDUSession_UpdateSMContext response(N2 SM information (PDU Session ID, MBS Session ID, MB-SMF ID, multicast QoS flow information, updated PDU Session information, mapping between unicast QoS flow and multicast QoS flow information), N1 SM container (PDU Session Modification Command) to:
-	create a MBS session context for the indicated MBS session in the RAN, if it does not exist already; and
-	inform about the relation including the mapping information between the multicast context and the UE's PDU session to RAN and UE.
	Based on operator policy, if the SMF needs to prepare for unicast fall-back, the SMF maps the received QoS information of the multicast QoS flow into unicast QoS flow information of the PDU Session, and includes the information of the unicast QoS flows and the information about the association between those unicast QoS flows and the multicast QoS flows in the SM information sent to RAN and UE.
Editor's note: Details information included in N2 SM information will be aligned with RAN3.
6.	The N2 message, which includes the PDU session modification command information is sent to the RAN. 
If the MBS is not supported by RAN, 5GC individual MBS traffic delivery will be used. Otherwise, 5GC shared MBS traffic delivery is adopted.
The RAN uses the MBS Session ID to determine that the PDU session modification procedures corresponds to one indicated multicast group. 
If the multicast QoS information is received, the associated unicast QoS flow information is not used to allocate the radio resource. 
When the RAN receives an unknown MBS Session ID, the included MBS Session QoS information is used for RAN to configure resources to serve this multicast group. Otherwise the indicated MBS Session has been established before. The RAN can use those allocated resource for MBS Session data packet transferring to UE.

Step 7 is used for 5GC shared MBS traffic delivery and shared tunnel has not been established for the indicated MBS session:
7a.	RAN signals a message towards AMF, and the information for establishing the tunnel for DL MBS transmission. MB-SMF ID, Multicast context/group ID/MBS Session ID are included. 
If the RAN node uses a unicast transport for multicast distribution sessions, it allocates a downlink tunnel ID for the reception of the multicast distribution session and indicates the downlink tunnel information in the request.
7b.	AMF invokes Nsmf_MBSSession_Create request (MBS Session ID) towards the indicated MB-SMF.
7c.	If downlink tunnel ID is included, MB-SMF configures MB-UPF to transmit the MBS data for multicast towards RAN using the downlink tunnel ID.
7d.	MB-SMF responds to AMF to through Nsmf_MBSSession_Create response (LL IP Multicast Address, QoS Profile for multicast). 
For multicast transport of the multicast distribution, it indicates in the downlink tunnel information the transport multicast address for the multicast session. The MBS-SMF may also include the QoS Profile for multicast.
7e.	AMF forwards multicast distribution session response to RAN node.
8. The RAN issues AN specific signalling exchange with the UE that is related with the MBS session resource reconfiguration. As part of the AN specific signalling exchange, the N1 SM container is provided to the UE.
9.	The RAN sends the PDU session modification response. 
If the MBS is supported by RAN and shared tunnel is established between the RAN and MB-UPF, the accepted multicast QoS flow information is included in the N2 SM response container. Otherwise, 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 multicast QoS flow information, the SMF determines that the shared tunnel is used for multicast packet transferring and the interaction with UPF is not needed for the indicated MBS session.

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, step 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 Nsmf_MBSSession_Update 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.
11c.	MB-SMF configures MB-UPF to transmit the multicast distribution session towards UPF using the received downlink tunnel ID.
11d.	MB-SMF responds to SMF through Nsmf_MBSSession_Update response. For multicast transport between MB-UPF and UPF, it also indicates in the downlink tunnel information 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 forward the data within unicast transport.
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.

Step 14 to 16 are for 5GC shared MBS traffic delivery: 
14. MB-UPF sends multicast PDUs in the N3/N9 tunnel associated to the multicast distribution session to the RAN. There is only one tunnel per multicast distribution session and RAN node, i.e., all associated PDU sessions share this tunnel.
15. The RAN selects PTM or PTP radio bearers to deliver the multicast PDUs to UEs that joined the multicast group.
16. The RAN performs the transmission using the selected radio bearer.

Step 17 to 19 are for 5GC individual MBS traffic delivery: 
17. MB-UPF sends multicast PDUs in the N3/N9 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 RAN forwards the multicast data via unicast.
Details of the DL MBS data transmission could refer to clause 6.7.
7.2.1.3	MBS join and Session establishment procedure involving MBSF
Editor's note: Details are FFS.
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