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1	Introduction	
In the RAN3#1111e meeting, MBS session management over NG was further discussed. Some agreements were achieved and open issues are identified for further discussion:
	Session management signaling for MBS session
Support of all activation scenarios, i.e. for UEs in all CM/RRC states and served by both, MBS supporting and MBS non-supporting RAN with UEs having Registration Areas covering supporting/non supporting RAN nodes; whether non-supporting RAN nodes should receive this information is FFS
The reference to the MBS Session which the UE has joined. and, if applicable, the associated QoS flows, are included in a PDU Session Resources Item and maintained within the NG-RAN UE Context. 
The associated QoS flow information should, if applicable, be provided as early as possible, preferably at Joining.
When an MBS session is (re-)activated, group paging may be used toward supporting nodes (to be checked against RAN2 progress)
Support 5GC triggered MBS Session Stop/Deactivation (pending SA2 progress)
Stop vs. deactivation seems to be currently ambiguous in SA2 TR
The following NGAP procedures are impacted for control of MBS Session related content of a PDU Session within the UE Context data in RAN: PDU Session Resource Setup, PDU Session Resource Modify.
The following UE associated NGAP functions are impacted for mobility reasons for control of MBS Session related content of a PDU Session within the UE Context data in RAN: Handover Resource Allocation, Path Switch Request.
The following protocol principles for interworking with non-supporting nodes are proposed:
- NGAP Session Management functions defined for joining/leaving should be defined in a way that they work in a backward compatible way with non-supporting RAN nodes
- MBS additions to PDU Session Resource procedures should have criticality “ignore”
- we should have explicit NG-RAN reply in PDU Session Resource SMF containers to inform the SMF whether MBS is supported
- MBS additions in PDU Session Resource procedure should ensure for active MBS Sessions the setup of individual resources in non-supporting nodes and setup/use of shared resources in supporting nodes with the same unique protocol means.
Shall the NG-RAN have the choice to select whether multicast or unicast transport is used on NG-U/N3?
 To be continued...
Include basic MBS Session related information (at least MBS Session ID, associated QoS flows) in the NGAP SMF transparent containers in the PDU Session Resource messages, where appropriate
An (associated) PDU Session may be associated with more than one MBS Session.
Whether in case a PDU Session maps to more than one MBS Session, this corresponds for 5GC individual MBS traffic delivery to one or several (individual) NG-U/N3 tunnels needs further discussion.
Whether in case a PDU Session maps to more than one MBS Session, this corresponds for 5GC shared MBS traffic delivery to one or several (shared) NG-U/N3 tunnels needs further discussion.
 To be continued...
Discussions on Session Deactivation is proposed to be postponed.
Discussions on AMF’s role in SMF centric approach for NG protocol design.
Further discussions of possible alignment between Multicast and Broadcast NG functions.
 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, establishment of user plane between NG-RAN and MB-SMF/UPF, and multicast session activation/deactivation between CN and RAN.
2 Discussion
2.1 Establishment of MBS context, UE MBS context at NG-RAN
Regarding the establishment of MBS context and UE MBS context at NG-RAN, the message flow of MBS joining and session establishment procedure is illustrated in TS 23.247.
-------------------------------------------------------------quoted from TS 23.247------------------------------------------------


Figure 8.2.3-1: PDU Session modification for multicast
------------------------------------------------------------------------------------------------------------------------------------------------
The procedures that have substantial RAN impact are steps 1, 5, 6, 7.
Step 1: To join the multicast group, the UE sends the PDU Session Modification Request included MBS Session ID. MBS Session ID indicates the multicast group that UE wants to join.
Step 5: SMF responds to AMF included 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.
Based on operator policy, the SMF may prepare for individual 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.
Step 6: The N2 message, which includes the PDU session modification command information is sent to the RAN.
If the MBS is not supported by NG-RAN, 5GC individual MBS traffic delivery may be used. Otherwise, 5GC shared MBS traffic delivery is adopted.
The NG-RAN uses the MBS Session ID to determine that the PDU Session Modification procedures corresponds to the indicated multicast session.
If the multicast QoS information is received, the associated unicast QoS flow information is not used to allocate the radio resource.
When the NG-RAN receives an MBS Session ID but MBS Session context does not exist for that MBS Session ID, the NG-RAN use the included MBS Session QoS information to allocate resources to serve this multicast session. Otherwise, the indicated MBS Session has been established before. The NG-RAN can use those allocated resource for MBS Session data packet transferring to UE.
Step 7: The RAN, AMF, SMF, and MB-SMF performs resources reservation for individual delivery and shared delivery.  The SMF obtains the 5MBS capability of target NG-RAN via the accepted QFI information and determines the delivery mode between 5GC and RAN.
Based on the description of TS 23.247, the SMF firstly recognizes MBS Session join request after receiving MBS session ID sent by UE. Next, SMF checks whether a multicast context for the indicated MBS Session exists in the system. If MBS context already exists, SMF interacts with MB SMF to retrieve multicast QoS flow information of the indicated MBS session. After that, SMF forwards MBS context and the received QoS information to AMF via PDU session modification command.
Proposal 1: SMF forwards MBS context and the received QoS information to AMF via PDU session modification command.
2.2 Establishment of user plane between NG-RAN and UPF
From the above description in TS 23.247, if the MBS is not supported by NG-RAN, 5GC individual MBS traffic delivery may be used. Otherwise, 5GC shared MBS traffic delivery is adopted. For further clarification, the definitions of 5GC individual MBS traffic delivery and 5GC shared MBS traffic delivery are list below:
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.
There is still remaining issue on user plane need to be resolved in 5GC shared MBS traffic delivery. If the user plane transport has not been established, an establishment procedure needs to be performed between NG-RAN and UPF.
After PDU Session Modification Command is provided to the UE, 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 signal 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 2: A Class 1 multicast distribution procedure should be introduced for the user plane establishment between NG-RAN and UPF/MB-UPF.
The two ways of user plane establishment on NG-U are described above. SA2 has agreed that shared MBS traffic delivery method has both choices. From our view, we agree RAN could select these two choices if shared MBS traffic delivery method is decided by 5GC. 
Proposal 3: RAN could select these two choices if shared MBS traffic delivery method is decided by 5GC.
Moreover, two remaining issues are left in last meeting:
Whether in case a PDU Session maps to more than one MBS Session, this corresponds for 5GC individual MBS traffic delivery to one or several (individual) NG-U/N3 tunnels.
Whether in case a PDU Session maps to more than one MBS Session, this corresponds for 5GC shared MBS traffic delivery to one or several (shared) NG-U/N3 tunnels. 
If using 5GC individual MBS traffic delivery, the NG-RAN will not support MBS and MBS data will transfer to UE via one or several per-UE PDU sessions associated to one or several (individual) NG-U/N3 tunnels. However, there will no MBS session established in 5GC individual MBS traffic delivery and it cannot be regard as correspondence with mapping between PDU session and MBS session. If using 5GC shared MBS traffic delivery, a single copy of MBS data will be delivered to a RAN node via N3 tunnel. As mentioned before, multicast or unicast transport in N3 tunnel all work. If choosing IP multicast, there will be one shared MBS session established for all UEs having that address to join. If choosing a point-to-point transport, there will be several dedicated MBS sessions established. Thus, mapping between PDU session and MBS session corresponds for 5GC shared MBS traffic delivery to one or several (shared) NG-U/N3 tunnels.
Proposal 4: There will no MBS session established in 5GC individual MBS traffic delivery and it cannot be regard as correspondence with mapping between PDU session and MBS session.
Proposal 5: Mapping between PDU session and MBS session corresponds for 5GC shared MBS traffic delivery to one or several (shared) NG-U/N3 tunnels.
2.3 Multicast Session Activation and Deactivation
From SA2 reply LS to RAN in S2-2102077, SA2 gives an explicit response based on the question from RAN3 that:
RAN3 would like to ask SA2 to clarify the differences between the following terms: session start/session activation and session deactivation/session stop and their implication to NG-RAN functions.
In their response, SA2 agreed to remove session start/stop procedures towards RAN and only have activation/inactivation procedures for multicast. For broadcast, only session start/stop are applicable. The multicast session states are defined below:
-	Active multicast session: Established multicast session in active state. Multicast data are transmitted to UEs that joined the multicast session. 5GC resources for the multicast session are reserved. Corresponding Radio resources are reserved depending on participating UE locations. UEs that joined the multicast session are in CM CONNECTED state. UEs are allowed to join the multicast session (subject to authorization check). 
-     Inactive multicast session: Established multicast session in inactive state. No multicast data are transmitted. UEs that joined the multicast session may be in CM CONNECTED or CM IDLE state. UEs are allowed to join the multicast session (subject to authorization check).
From our view, new NGAP will be added for multicast session activation/deactivation between CN and RAN.
Proposal 6: New NGAP will be added for multicast session activation/deactivation between CN and RAN.
3 Conclusion
The following observations and proposals are made,
Proposal 1: SMF forwards MBS context and the received QoS information to AMF via PDU session modification command.
Proposal 2: A Class 1 multicast distribution procedure should be introduced for the user plane establishment between NG-RAN and UPF/MB-UPF.
Proposal 3: RAN could select these two choices if shared MBS traffic delivery method is decided by 5GC.
Proposal 4: There will no MBS session established in 5GC individual MBS traffic delivery and it cannot be regard as correspondence with mapping between PDU session and MBS session.
Proposal 5: Mapping between PDU session and MBS session corresponds for 5GC shared MBS traffic delivery to one or several (shared) NG-U/N3 tunnels.
Proposal 6: New NGAP will be added for multicast session activation/deactivation between CN and RAN.
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