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1	Introduction	
At last meeting, the session management over NG for MBS was further sdiscussed under Release 17 work item “NR Multicast and Broadcast Services” [1]. 
Some agreements were achieved and open issues are identified for further discussion,
To be continued for next meeting:
1/ for shared NG-U, it is FFS if gNB or 5GC makes the final decision for multicast transport or unicast transport.
2/ Stage 2 TS 38.300 TP for multicast session management after agreements from SA2 especially concerning solution 2 vs solution 3.
3/ For stage 3, choose between “integrated approach” or “separate approach” (reference tdoc R3-206385).
4/ Stage 3 TP for multicast session management after agreements from SA2 especially concerning solution 2 vs solution 3.

To be continued for next meeting related to decision in SA2 for solution 2:
1/ If solution 2 is agreed by SA2, determine how (through which existing/new messages) does target NG-RAN get the MBS context.
2/ If solution 2 is agreed by SA2, determine how (through which existing/new messages) is the User Plane setup between target NG-RAN and MB-UPF in case of incoming handover to a target NG-RAN which doesn’t have the MBS context yet.

To be continued for next meeting related to decision in SA2 for solution 3:
1/ If solution 3 is agreed by SA2, whether to use UE-associated or non UE-associated procedure and which procedure to setup the MBS context in NG-RAN. To be continued...
In this meeting, we first analyze the progress of SA2 and then further discuss the potential impacts on NG-RAN including how to set up the UE and MBS context at NG-RAN and the establishment of user plane between NG-RAN and MB-SMF/UPF.
2 Discussion
At SA2 #142e meeting, SI conclusions on the key issue #1 session management have been made. The parts that are relevant to RAN3 are analyzed one by one. 
2.1 MBS session model
-------------------------------------------------------------quoted from TR 23.757------------------------------------------------


Figure 8.2.2.2-1: Merged MBMS session model
· Both 5GC Shared MBS traffic delivery method and 5GC Individual MBS traffic delivery method shall be standardized for multicast data delivery
· The network shall be able to support selection of 5GC Shared MBS traffic delivery method or 5GC Individual MBS traffic delivery method based on criteria of whether RAN node supports 5MBS or not.
· Establishment of the associated PDU Session for 5GC Individual MBS traffic delivery method is based on service requirements, networking configuration, local policy, etc.
· It shall be possible to establish an Associated PDU session for cases, if not exists, where mobility to non-5GMBS-supporting cells happens.
· It shall be possible to update the associated PDU session with associated QoS flows when the UE joins the MBS Session.
· The PDU session which is used to send the join is the same as the associated PDU Session which is for 5GC Individual MBS traffic delivery.
· The AMF shall select an SMF that supports 5MBS for multicast session join during PDU session establishment, which is used for sending join (i.e. handling of join requests for 5MBS and/or fallback to individual delivery).
------------------------------------------------------------------------------------------------------------------------------------------------
The above agreement and figure of session model indicates, one MBS multicast session is associated with one unicast PDU session, one unicast PDU session of the UE can be associated with multiple MBS multicast sessions. One MBS multicast session could accommodate one or more multicast flows. 
To support handover to the node not supporting MBS or fallback to individual delivery, SMF needs to map 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 N2 SM information. If dedicated unicast QoS flows are required, the information includes the one about those dedicated unicast QoS flows. SMF also includes information about those unicast QoS flows in the N1 SM container.  
Considering establishing the association relationship would be time-consuming and the service continuity could not be efficiently supported. Therefore, the PDU session associated with the MBS session and used for individual delivery method need to be established and the user plane of the associated PDU session need to be activated before the inter RAN node handover procedure is triggered. Also the UE and NG-RAN need be aware of the linkage between the MBS Session and the associated PDU Session.
Proposal 1: The UE and NG-RAN need be aware of the linkage between the MBS multicast session and the associated PDU session, as well as the association between the unicast flows and multicast flows. 
Proposal 2: The association between the multicast session and unicast session should be set up when the UE join.
2.2 Establishment of MBS context, UE MBS context at NG-RAN
Regarding the establishment of MBS context and UE MBS context at NG-RAN, two main alternatives are discussed in the past meetings, in SA2 TR 23.757, they are called solution 3 and solution 2. 
It has been concluded by SA2 that the SMF/MB-SMF based approach (i.e., SMF/MB-SMF handles session management for the UE) for Multicast session is adopted. And an example call flow is captured in the conclusion part of the TR for information.
Basically, the call flow illustrated in conclusion of TR 23.757 is quite aligned with solution 3.
Observation 1: Basically solution 3 in TR 23.757 is agreed by SA2. 
-------------------------------------------------------------quoted from TR 23.757------------------------------------------------



Figure 8.2.3-1: PDU Session modification for multicast
------------------------------------------------------------------------------------------------------------------------------------------------
The procedures that have substantial RAN impact are steps 4, 11, 18, 19, 23 and 24.
Step 4: Initiating a procedure for UE joining a multicast session via control plane signalling, IGMP join is still FFS in SA2. The UE sends the PDU Session Establishment/Modification Request either upon a request from higher layers or upon a detection by lower layers of UE joining a multicast group. The PDU Session Modification Request should include information about multicast group, which UE wants to join, such as multicast addresses
Step 11: SMF requests the AMF to transfer a message to the RAN node using the Namf_N1N2MessageTransfer service to setup a multicast context in NG-RAN and create the association between multicast context and UE. AMF send this information via the PDU session resource modification request message. The information could include multicast flow information such as multicast QoS Flow ID and associating QoS information, multicast session context ID. The NG-RAN uses the multicast group identity to determine that the session modification procedures corresponds to one multicast group. In other words, RAN learns what UEs are receiving the same multicast data from the multicast group identity.
Step 23/24：The NG-RAN sends the PDU session resource modification response to AMF. When the MB Session is active, the AF starts transmitting the DL MBS traffic to UPF, the NG-RAN receives the MBS traffic from UPF and transmits it using DL PTM or PTP resources.
At last meeting, there is a remaining FFS if solution 3 is agreed, UE-associated or non UE-associated procedure and which procedure are used to setup the MBS context in NG-RAN. As shown in the above analysis, UE associated PDU session resource modification procedure should be used to setup the MBS context and create the association between multicast context and UE context.
Proposal 3: Agree to use PDU session resource modification procedure to setup the MBS context and create the association between MBS and UE context.
2.3 Establishment of user plane between NG-RAN and UPF
SA2 has agreed both multicast transport or unicast transport should be supported. But there are still two main open issues to resolve:
· Which node gNB or 5GC makes the final decision for multicast transport or unicast transport
· If the user plane transport has not been established, which procedure to use to perform this establishement
As shown in the call flow figure, after step 13, NG-RAN node checks whether the user plane for the multicast distribution is already established. If the user plane transport is not established,  NG-RAN nodes signals a multicast distribution request towards AMF, AMF send back a multicast distribution response message to NG-RAN node,
· If the NG-RAN node is configured to use a point-to-point transport for multicast distribution sessions, it allocates a downlink tunnel ID (an IP address and a GTP-U TEID) for the reception of the multicast distribution session and indicates the downlink tunnel information in the request
· For multicast transport, the multicast IP transport address is included in the response message.
Proposal 4: gNB makes the decision for multicast transport or unicast transport
Proposal 5: A Class 1 multicast distribution procedure should be introduced for the user plane establishment between NG-RAN and UPF/MB-UPF.
Based on the analysis on the MBS multicast model, multicast context setup, as well as the user plane distribution establishment, the TPs on stage 2 and NG interfaces are provided in the separate papers. 
Proposal 6: Agree the text proposals to TS 38.300, TS 38.410 and TS 38.413.
3 Conclusion
The following observations and proposals are made,
Observation 1: Basically solution 3 in TR 23.757 is agreed by SA2. 
Proposal 1: The UE and NG-RAN need be aware of the linkage between the MBS multicast session and the associated PDU session, as well as the association between the unicast flows and multicast flows. 
Proposal 2: The association between the multicast session and unicast session should be set up when the UE join.
Proposal 3: Agree to use PDU session resource modification procedure to setup the MBS context and create the association between MBS and UE context.
Proposal 4: gNB makes the decision for multicast transport or unicast transport
Proposal 5: A Class 1 multicast distribution procedure should be introduced for the user plane establishment between NG-RAN and UPF/MB-UPF.
Proposal 6: Agree the text proposals to TS 38.300, TS 38.410 and TS 38.413.
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