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1. Introduction
About Multicast Session management, in RAN3#111-e meeting, the following agreements were achieved:
	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.
Support 5GC triggered MBS Session Stop/Deactivation (pending SA2 progress)
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.
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.


In this contribution, we further analyses the aspects on multicast session management, including how to signal the MBS Session and Flow information from CN to RAN, how to inform SMF about MBS supporting of the gNB, the Multicast Session Activation/Deactivation, and the group paging.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Signalling design on Providing MBS Session and Flow info from CN to RAN
In TS 23.247, section 7.2.1.3 shows the MBS join and Session establishment procedure
	

Figure 7.2.1.3-1: PDU Session modification for multicast



	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.
Editor's note:	How the NG-RAN's 5MBS capability is made known is FFS.
	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.
NOTE:	It is NG-RAN that decides whether radio resource is allocated or not.
	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.
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.
Editor's note:	Details of establishing the tunnel of 5GC Shared MBS traffic delivery and 5GC Individual MBS traffic delivery is FFS.
[bookmark: _Toc66391765][bookmark: _Toc70079061]7.2.1.4	MBS join and Session establishment procedure involving MBSF
Editor's note:	Details are FFS.



With these stage2 descriptions and considering of existing RAN3 agreement, the MBS session and QoS Flow related information will be provided from SMF to RAN via the SMF related IEs in PDU Session Modification procedure. 
Proposal 1: SMF provides the MBS session and flow related info to gNB via PDU Session Resource Modify Request Transfer IE and PDU Session Resource Setup Request Transfer IE.
Based on the analyses above, and the MBS Session Model defined in TR23.757, one MBS Session is associated with one PDU session, and one PDU Session can associate with multiple MBS Sessions, one or multiple flows within one MBS Session. In order to support unicast fall-back and support the Handover between MBS supporting node and MBS non supporting node, there is a need for the SMF to provide the information of the MBS QoS Flow QFI and the mapped unicast QoS Flow QFI of the UE to RAN, to the UE, and to the UPF. With that, from NG-RAN node point of view, the relationship among PDU Session, NG-U Tunnel, MBS QoS Flow, PDU Session QoS Flow are shown in the figure below:
[image: ]
Figure 1: Relationship of NG-U Tunnel, MBS Session, PDU Session, and QoS Flows.
In the PDU Session Resource Modify Request Transfer IE defined in TS38.413, for the QoS Flow add or modify Request List, for each QoS flow, the existing QoS Flow Identifier IE can be reused to provide the mapped unicast QoS Flow Identifier, and the QoS Flow Level QoS Parameters can be reused, we can add MBS QoS Flow Identifier IE and MBS Session ID IE in the QoS Flow Item. 
About the QoS Parameters, as there is an existing QoS Flow Level QoS Parameters IE, it is FFS is an MBS QoS Flow Level QoS Parameters is needed or not. 
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Proposal 2: In the PDU Session Resource Modify Request Transfer IE and PDU Session Resource Setup Request Transfer IE, add MBS QoS Flow Identifier IE and MBS Session ID IE in the same level of existing QoS Flow Identifier, reuse the existing QoS Flow Identifier to indicate the mapped unicast QoS Flow Identifier, FFS on the need of a new MBS QoS Flow Level QoS Parameters IE.
2.2 Explicitly inform SMF about MBS supporting of the gNB
There was an agreement in last meeting saying that we should have explicit NG-RAN reply in PDU Session Resource SMF containers to inform the SMF whether MBS is supported. Considering of the above proposals, it is needed to introduce MBS related IE in the PDU Session Resource Modify Response Transfer IE and PDU Session Resource Setup Response Transfer IE.
[bookmark: _Hlk510526702]For the PDU Session Resource Modify Response Transfer IE, one potential way is to carry the MBS QoS flow id and MBS Session id for the related QoS Flow, but similar change cannot be introduced in PDU Session Resource Setup Response Transfer IE, because there is no setup QoS flow list in that. In order to have a consistence design for these two IEs, it is better to introduce a new MBS supported IE in these two SMF containers.
Proposal 3: Introduce a MBS supported IE in the PDU Session Resource Modify Response Transfer IE and PDU Session Resource Setup Response Transfer IE.
2.3 Multicast Session Activation and Deactivation
In SA2@143-e meeting (Mar2021), SA2 replied RAN2 and SA2 in S2-2102077, provided the following feedbacks:
	SA2 response:
SA2 agreed to remove session start/stop procedures towards RAN and only have activation/inactivation procedures for multicast. The following states were defined:
-	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). 
For broadcast, only session start/stop are applicable.
More details are provided in the attached agreed PCR


Based these feedback from SA2 and RAN2, it could be understood that for multicast session, there will be only session activation/inactivation procedures triggered from 5GC to RAN. In case of Session inactivation, there will be no data transmission from 5GC to RAN;
Proposal 4: Introduce non UE associated class1 NGAP: Session activation/deactivation procedures for Multicast Session Management.
2.4 Grouping Paging from CN to MBS supporting gNB
In SA2 and RAN2 Reply LSs, it could be understood that for MBS supporting nodes, group paging based on MBS session ID is feasible and beneficial, and MBS session ID will be used for UEs in both RRC_IDLE and RRC_INACTIVE state. Considering that the content of the message will be quite different with the information carried by existing NGAP: PAGING message, it is needed to introduce a new NGAP message to support group paging from CN to RAN.
Proposal 5: Introduce non UE associated Class 2 NGAP: Group Paging procedure to support group paging from CN to RAN.
2.5 Shared NG-U tunnel establishment
With the steps used in the call flow of SA2 TR23.757 conclusion part, and the technically endorsed TP in S2-2103074, it is understood that there is a need to introduce NGAP Multicast Distribution Setup and Release procedures, i.e. to setup the shared NG-U transport, the NG-RAN node will trigger the Multicast Distribution Setup Request by providing the DL GTP-U Tunnel information if it is configured to use unicast transport for multicast distribution sessions, and if the DL GTP-U Tunnel information is not provided in the Multicast Distribution Setup Request, the SMF will provide the DL tunnel info in the Response message to enable multicast transport of the multicast distribution. Note that the core network may also indicate MBS session activation in the Multicast Distribution Setup Response.
Proposal 6: introduce non UE associated class1 NGAP: Multicast Distribution Setup procedure, triggered by NG-RAN node.
· in case the NG-RAN node decides or is configured to use unicast transport for multicast distribution sessions, it includes the DL GTP-U tunnel info to the core network in the Multicast Distribution Setup Request.
· in case the DL GTP-U tunnel info is not included in the Multicast Distribution Setup Request, the core network shall provide IP multicast DL tunnel info to the NG-RAN node, to enable multicast transport of the multicast distribution.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Proposal 7: introduce non UE associated class1 NGAP: Multicast Distribution Release procedure, triggered by NG-RAN node or 5GC.
3. Conclusion
[bookmark: _Toc423020280]In this contribution, we analyses how to provide MBS session and flow information from CN to RAN, and get the following proposals:
Proposal 1: SMF provides the MBS session and flow related info to gNB via PDU Session Resource Modify Request Transfer IE and PDU Session Resource Setup Request Transfer IE.
Proposal 2: In the PDU Session Resource Modify Request Transfer IE and PDU Session Resource Setup Request Transfer IE, add MBS QoS Flow Identifier IE and MBS Session ID IE in the same level of existing QoS Flow Identifier, reuse the existing QoS Flow Identifier to indicate the mapped unicast QoS Flow Identifier, FFS on the need of a new MBS QoS Flow Level QoS Parameters IE.
Proposal 3: Introduce a MBS supported IE in the PDU Session Resource Modify Response Transfer IE and PDU Session Resource Setup Response Transfer IE.
Proposal 4: Introduce non UE associated class1 NGAP: Session activation/deactivation procedures for Multicast Session Management.
Proposal 5: Introduce non UE associated Class 2 NGAP: Group Paging procedure to support group paging from CN to RAN.
Proposal 6: introduce non UE associated class1 NGAP: Multicast Distribution Setup procedure, triggered by NG-RAN node.
· in case the NG-RAN node decides or is configured to use unicast transport for multicast distribution sessions, it includes the DL GTP-U tunnel info to the core network in the Multicast Distribution Setup Request.
· in case the DL GTP-U tunnel info is not included in the Multicast Distribution Setup Request, the core network shall provide IP multicast DL tunnel info to the NG-RAN node, to enable multicast transport of the multicast distribution.
Proposal 7: introduce non UE associated class1 NGAP: Multicast Distribution Release procedure, triggered by NG-RAN node or 5GC.
The text proposal to BL CR of TS 38.410 is provided in Annex A.
Annex A. Text Proposal to BL CR of TS 38.410
-----------------Start of the Changes-------------------
[bookmark: _Toc534727683][bookmark: _Toc29391555][bookmark: _Toc45882473][bookmark: _Toc29391615][bookmark: _Toc36552245][bookmark: _Toc29391675]5	Functions of the NG interface
[bookmark: _Toc534727684][bookmark: _Toc29391556][bookmark: _Toc29391616][bookmark: _Toc29391676][bookmark: _Toc36552246][bookmark: _Toc45882474][bookmark: _Toc51762799][bookmark: _Toc534727688][bookmark: _Toc29391560][bookmark: _Toc29391620][bookmark: _Toc29391680][bookmark: _Toc36552250][bookmark: _Toc45882478][bookmark: _Toc51762803]5.1	General
The following clauses describe the functions supported over the NG interface.
[bookmark: _Toc534727685][bookmark: _Toc29391557][bookmark: _Toc29391617][bookmark: _Toc29391677][bookmark: _Toc36552247][bookmark: _Toc45882475][bookmark: _Toc51762800]5.2	Paging function 
The paging function supports the sending of paging requests to the NG-RAN nodes involved in the paging area e.g. the NG-RAN nodes of the TA(s) the UE is registered.
//skip unchanged part
5.5	PDU Session Management function 
The PDU Session Management function is responsible for establishing, modifying and releasing the involved PDU sessions NG-RAN resources for user data transport once a UE context is available in the NG-RAN node. 
NGAP supports transparent relaying of PDU Session and MBS Session related information by the AMF as described in TS 23.502 [6].
//skip unchanged part
5.xx	NR MBS Session Management function
The MBS Session Management function is responsible for establishing, modifying and releasing the involved NR MBS sessions NG-RAN resources for user data transport once an MBS context is available in the NG-RAN node.

5.yy	Group Paging Function
The group paging function supports the sending of paging requests to the NG-RAN nodes involved in the group paging area i.e. the NG-RAN nodes of the TA(s) the UEs have joined the MBS Session.

6	Signalling procedures of the NG interface
//skip unchanged part
6.xx	NR MBS Session Management Procedures
The following list of MBS Session management procedures are used to establish, release, or modify NG-RAN resources for a NR MBS session:
-	Broadcast Session Resource Setup;
-	Broadcast Session Resource Release;
-	Broadcast Session Resource Update;
-	Multicast Session Activation;
-	Multicast Session Deactivation;
-	Multicast Distribution Setup;
-	Multicast Distribution Release;


6.yy	Group Paging Procedures
The following group paging procedure is used to send group paging requests to the NG-RAN nodes involved in the group paging area:
-	Group Paging.

-----------------End of the Changes-------------------
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