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1	Introduction	
In the RAN3#113e 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 in NGAP and XnAP as Multicast Group paging (NGAP) and RAN Multicast Group Paging (XnAP) respectively. name and content FFS.
The NGAP Multicast Group Paging procedure shall carry the following information: MBS Session ID, MBS Service Area(s), a list of (UE specific paging Identity/Identities or a derived identity/identities. FFS: how to deal with (UE specific) DRX information.
MBS UP transport:
Define a gNB triggered class 1 procedure to trigger the setup of NG-U resources. 
The main application of this procedure is related to setup of NG-U resources. 
If an MBS Session Resource within a gNB serves multiple MBS service areas, the same NG MBS Session Resource context may be associated with multiple NG-U resources. 
During an ongoing multicast session, NG-U resources maybe setup or released upon UE mobility by means of a gNB triggered procedure. 
MBS session management, Re-activation and De-activation
RAN3 continue the work based on current SA2 agreements, if any issues identified in RAN3 later, LS coordination or companies’ internal coordination with other groups are allowed.
mapped QoS flows: unicast QoS flows requested to be established, i.e. included in the legacy QoS flow lists in a way, that non-support RAN nodes would attempt to establish unicast QoS flows and supporting RAN nodes can identify them as mapped QoS flows based on the associated QoS information.
associated QoS flow information: information encompassing: QoS flow QoS parameters for associated QoS flows and mapping information between mapped (unicast) QoS flows and associated QoS flows. The respective information is included in a way that non-supporting RAN nodes would not establish respective RAN resources irrespective the multicast session state.
The reference to the MBS Session which the UE has joined. and, if applicable, the associated QoS flow informations, are included in the corresponding a PDU Session Resources Item and maintained within the NG-RAN UE Context during active and de-activated MBS sessions. If the (supporting) gNB identifies QoS flows requested to be setup as mapped QoS flows based on information contained in the associated QoS flow information the (supporting) gNB shall not establish unicast resources for those QoS flows. At Xn handover, during an active multicast session, if interworking with non-supporting gNBs is supported in the network, the source node includes both associated QoS flow information and mapped QoS flows within the UE Context in the Handover Request message.
NG RAN MBS Session Resource Context: Encompasses CP and UP, transport and radio resources to support an MBS Session. For multicast it encompasses also the MBS Session state (active, de-activated) information about joined UEs. 
Introduce MBS Session and Associated QoS flow information on highest PDU Session information level containing: 
- MBS Session ID. 
- MBS QoS flow ID
- MBS QoS flow QoS parameters 
- mapped QoS flow ID information
Dependent on the transparent SMF PDU Session container where such information is included, addition, modification and release of such information is supported.
MBS Support Indication
Include “MBS support information” in relevant NGAP SMF containers which informs the SMF whether the gNB has understood the Rel-17 MBS related information. 
It is proposed that the “MBS support information” is encoded as an enumeration with one value, e.g. “support”.
Handling of “MBS support information” in the relevant SMF containers at handover from non-supporting to supporting gNBs: the supporting RAN node will include the “MBS support information” within transparent SMF containers of all established PDU Session Resources.
FFS whether further optimization can be agreed for realizing provisioning associated QoS flow information to the gNB.
Whether at Session Activation, multiple NG-U resources, one per service area may be setup is FFS.
FFS: applicability of QoS flow related information if interworking with non-supporting gNBs is not supported
To be continued...


In this meeting, we will further discuss 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: _Toc66391764][bookmark: _Toc70079060][bookmark: _Toc73941279]In last meeting, we reach an agreement that RAN3 continue the work based on current SA2 agreements. As we know, many agreements in SA2 on MBS session management for multicast were captured in 23.247. In Section 7.2.1.3, a flow chart for multicast session joining and session establishment was illustrated, where PDU session modification procedure was used to setup the MBS context and UE context. RAN3 should continue to refine the whole procedure which has impact on RAN. 
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 1: 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 2: 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 3: 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 4: 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: Agree to use PDU session modification procedure to setup the MBS context and UE context.
Proposal 2: A Class 1 multicast distribution procedure should be introduced for the user plane establishment between NG-RAN and MB-UPF.
Proposal 3: Multicast session activation/deactivation procedures should be added in NG-AP.
Proposal 4: 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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