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1	Introduction	
In the RAN3#112e meeting, MBS session management over NG was further discussed. Some agreements were achieved and open issues are identified for further discussion:
	MBS group paging：
Introduce a new class 2 procedure for multicast MBS Group Paging. name and content FFS
MBS UP transport:
5GC enables both options, multicast and unicast NG-U/N3 transport for NR MBS, but RAN decides, i.e. the RAN either provides for unicast transport the DL TEID or requests the 5GC to provide IP multicast address; St3 details are FFS
MBS session management, Re-activation and De-activation
Replace the agreement “- we should have explicit NG-RAN reply in PDU Session Resource SMF containers to inform the SMF whether MBS is supported” by “A supporting gNB indicates in PDU Session Resource SMF containers for associated PDU Sessions that it support MBS (i.e., effectively the functional support of MBS Session related information).” FFS whether this is needed in all containers.
Acknowledge that MBS related information within the associated PDU Session Resource Context may not include associated QoS flow information if interworking with non-supporting RAN nodes is not required; st3 details are FFS.
Remove the open item “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.” and replace it by the agreement “In case of 5GC individual MBS traffic delivery, if a PDU Session is associated with more than one MBS Session, if applicable, MBS traffic for all MBS Sessions is delivered (concurrently) via the one NG-U/N3 tunnel established for the associated PDU session.”
Continue discussing whether NG-U resources for inactive multicast MBS Sessions are always released or the gNB may keep them.
Continue discussing whether associated MBS Session information within the existing PDU Session Resource messages/IEs are included as part of the legacy QoS Flow List IEs or outside
 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
[bookmark: _GoBack][bookmark: _Toc66391764][bookmark: _Toc70079060][bookmark: _Toc73941279]In SA2 #145-e meeting, many agreements on MBS session management for multicast were reached and the conclusions were captured in 23.247. In Section 7.2.1.3, a flow chart for multicast session join and session establishment was illustrated, where PDU session modification procedure was used to setup the MBS context and UE context. Some details, e.g., information contained in the SM container are marked as left to RAN3 decision. 
Session management over NG is a critical function of MBS, it seems we have been stuck for a while. In order to make some progress and have an unified end-to-end procedure, RAN3 should specify the solutions that are quite aligned with SA2.
Proposal 1: RAN3 should specify unified session management solutions that are aligned with SA2.
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------------------------------------------------
[image: ]
Figure 7.2.3.1-1: PDU Session modification for multicast
------------------------------------------------------------------------------------------------------------------------------------------------
The procedures that have substantial RAN impacts 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.
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: If shared tunnel has not been established for the MBS session, step 7 is used for establishing 5GC shared MBS traffic delivery 
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 2: Agree to use PDU session modification procedure to setup the MBS context and UE context
2.2 Establishment of user plane between NG-RAN and UPF
At last meeting, it was agreed 5GC enables both options, multicast and unicast NG-U/N3 transport for NR MBS, but RAN decides, i.e. the RAN either provides for unicast transport the DL TEID or requests the 5GC to provide IP multicast address; St3 details are FFS
After PDU Session Modification Command is provided to the NG-RAN, 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.
A procedure of NG-U transport establishment which is aligned with the proposal above has been captured in TS 23.247. 


Figure 7.2.1.4-1: Establishment of shared delivery toward RAN node
Proposal 3: A Class 1 multicast distribution procedure should be introduced for the user plane establishment between NG-RAN and MB-UPF.
2.3 Multicast Session Activation and Deactivation
In the response from SA2 in S2-2102077, it is agreed to have only activation/inactivation procedures for multicast. In TS 23.247, two procedures are captured for activation and deactivation respectively.



            
Figure 7.2.5.2-1: MBS session activation procedure               Figure 7.2.5.3-1: MBS session deactivation procedure.
When multicast session is in active state, multicast data are transmitted to UEs that joined the multicast session. 5GC resources for the multicast session are reserved, while when multicast session is in inactive state, no multicast data are transmitted. NG-RAN should be aware of the status of multicast session, in order to manage the radio resources efficiently, e.g., if the session is inactive, the NG-RAN mode could release the UEs.
Proposal 4: Multicast session activation/deactivation procedures should be added in NG-AP.
If the NG-RAN receives the deactivation indication, whether the NG-RAN will release the MBS session context and the MB-N3 tunnel, is the key issue to discuss. It depends on the RRC state of the UEs that joined the MBS session. In case all the UEs that joined the MBS session are released, the MBS context and NG-U tunnel could be removed. If at least one of the UEs that have joined the session is in RRC_connected state, the MBS context and NG-U tunnel could be kept. This could accelerate the re-activation process.
Observation 1: If at least one of the UEs that have joined the session is in RRC_connected state, the MBS context and NG-U tunnel could be kept. This could accelerate the re-activation process.
Observation 2: In case all the UEs that joined the MBS session are released, the MBS context and NG-U tunnel could be removed.
Proposal 5: Whether the NG-RAN will release the MBS session context and the MB-N3 tunnel can be up to NG-RAN implementation.

3 Conclusion
The following observations and proposals are made,
Observation 1: If at least one of the UEs that have joined the session is in RRC_connected state, the MBS context and NG-U tunnel could be kept. This could accelerate the re-activation process.
Observation 2: In case all the UEs that joined the MBS session are released, the MBS context and NG-U tunnel could be removed.
Proposal 1: RAN3 should specify unified session management solutions that are aligned with SA2.
Proposal 2: Agree to use PDU session modification procedure to setup the MBS context and UE context
Proposal 3: A Class 1 multicast distribution procedure should be introduced for the user plane establishment between NG-RAN and MB-UPF.
Proposal 4: Multicast session activation/deactivation procedures should be added in NG-AP.
Proposal 5: Whether the NG-RAN will release the MBS session context and the MB-N3 tunnel can be up to NG-RAN implementation.
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