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1. Introduction
About Multicast Session management, until RAN3#112-e meeting, the following agreements were achieved about multicast session management:
	About providing MBS info
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.
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.
- 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.
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.
About MBS Support indication
- we should have explicit NG-RAN reply in PDU Session Resource SMF containers to inform the SMF whether MBS is supported
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.
About MBS Activation/deactivation
Support 5GC triggered MBS Session Stop/Deactivation (pending SA2 progress)
About Group Paging
When an MBS session is (re-)activated, group paging may be used toward supporting nodes (to be checked against RAN2 progress)
Introduce a new class 2 procedure for multicast MBS Group Paging. name and content FFS
About Shared NG-U Tunnel establishment
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 supporting gNBs are not mandated to support IP multicast.


In this contribution, we further analyse these aspects of multicast session management.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Signalling design on Providing MBS Session and Flow info from CN to RAN
[bookmark: _Hlk75429363]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 UE joining multicast session



	5.	SMF responds to AMF through Nsmf_PDUSession_UpdateSMContext response (MBS Session ID, MB-SMF ID, N2 SM information (PDU Session ID, MBS Session ID, [updated PDU Session information],[mapping information between unicast QoS flow(s) and multicast QoS flow (s)]), N1 SM container (PDU Session Modification Command)) to:
-	create an MBS session context for the indicated MBS session in the RAN, if it does not exist in the RAN already; and
-	inform about the relation including the mapping information between the multicast context and the UE's PDU session context to RAN if RAN non-homogeneously support 5MBS for the MBS session.
	Based on operator policy, the SMF may prepare for 5GC individual MBS traffic 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.
Editor's note:	Details information included in N2 SM information will be aligned with RAN WG3.
Editor's note:	Possible PCF interactions related to the multicast QoS flows are FFS.
6.	The N2 message, which includes the multicast session information and PDU session modification information is sent to the NG-RAN.
	If the MBS is not supported by NG-RAN, 5GC individual MBS traffic delivery may be used. Otherwise if the MBS is supported by NG-RAN, 5GC shared MBS traffic delivery is adopted.
	If the NG-RAN supports MBS, 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 and the NG-RAN supports MBS, the associated unicast QoS flow information is not used to allocate the radio resource.
NOTE 1:	It is NG-RAN that decides whether radio resource is allocated or not.



With these stage2 descriptions of SA2 and considering of existing RAN3 agreements, 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.
About how to introduce those MBS information in the SMF related IEs, in our view there are two potential options:
Option 1: Introduce MBS Session List in the PDU Session level
In this option, for one PDU Session, there will be an optional list of MBS Session information added, and for each of the MBS Session, there will be a list of MBS QoS Flow information, and for each MBS QoS Flow, the mapped unicast QoS Flow ID will be indicated.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	//skip unchanged part
	
	
	
	
	
	

	MBS Session List
	
	0..1
	
	
	YES
	ignore

	>MBS Session Item
	
	1..<maxnoofMBSSessions>
	
	
	
	

	>>MBS Session ID
	M
	
	FFS
	
	
	

	>>MBS QoS Flow Add or Modify Request List
	
	0..1
	
	
	
	

	>>>MBS QoS Flow add or Modify Request Item 
	M
	1..<maxnoofMBSQoSflows>
	
	
	
	

	>>>>MBS QoS Flow Identifier
	Ｍ
	
	9.3.1.51
	
	
	

	>>>>MBS QoS Flow Level QoS Parameters
	Ｏ
	
	9.3.1.12
	
	
	

	>>>>Associated unicast QoS Flow Identifier
	Ｏ
	
	9.3.1.51
	
	
	

	>>MBS QoS Flow to Release List
	O
	
	QoS Flow List with Cause
9.3.1.13
	This IE indicates the MBS QoS Flow Identifiers of the MBS QoS Flows to be released.
	
	



· Option 2: Introduce MBS info associated with existing QoS Flow related IEs
In this option, for one QoS Flow, there will an associated MBS QoS Flow ID and an MBS Session ID added as optional IEs.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	//skip unchanged part
	
	
	
	
	
	

	QoS Flow Add or Modify Request List
	
	0..1
	
	
	YES
	reject

	>QoS Flow Add or Modify Request Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	In case the MBS QoS Flow Identifier IE is included, this IE is used to indicate the mapped unicast QoS Flow Identifier.
	-
	

	>>QoS Flow Level QoS Parameters
	O
	
	9.3.1.12
	
	-
	

	…
	
	
	
	
	
	

	>>MBS QoS Flow Identifier
	O
	
	9.3.1.51
	Indicates the MBS QoS Flow Identifier
	YES
	ignore

	>>MBS Session ID
	O
	
	FFS
	
	YES
	ignore



Both of these options are workable, and the related QoS flow will be regarded as unicast QoS flow by non-MBS-supporting node. 
With the descriptions of SA2 in TS 23.247 section 6.2, the local MBS service has two modes, one for Local MBS service with the location-dependent content, and one for Local MBS service within a limited area. For both of these two modes Local MBS service, the MBS service area related information should also be provided from SMF to RAN via the SMF related IEs in the PDU SESSION RESOURCE MODIFICATION REQUEST messages. 
Considering that for local MBS service, to provide the MBS Service area in MBS Session granularity, option 1 is more efficient than option 2.
Proposal 1: Introduce MBS Session List in PDU Session Level, and each MBS Session item should:
· includes MBS Session ID;
· includes list of MBS QoS Flow information (includes MBS QoS Flow ID, MBS QoS profile, and the mapped unicast QoS Flow ID);
· supports to add/modify/release MBS QoS flows;
· includes MBS Service Area Information.
2.2 Inform SMF about MBS supporting of the gNB
To inform SMF about whether the gNB is support MBS or not, there are two options as
· Option1: Explicit indication to inform SMF whether MBS is supported
In this option, it is needed to introduce an MBS supported IE in the PDU Session Resource Modify Response Transfer IE and PDU Session Resource Setup Response Transfer IE.
· Option2: Implicit indication to inform SMF whether MBS is supported
In this option, the gNB signals its capability in the PDU Session Resource Modify Response message via the accepted MBS QFI so that the SMF learns it.
There was agreement in RAN3#111e meeting and reconfirmation in RAN3#112e meeting that we should have explicit NG-RAN node reply in PDU Session Resource SMF containers to inform the SMF whether MBS is supported. Considering that the accepted MBS QFI can indicate the support of MBS, it is proposed to reuse it as the indicator.
Proposal 2: Use the accepted MBS QFI in the PDU Session Resource Modify Response Transfer IE to indicate the support of MBS by the gNB.
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/deactivation procedures triggered from 5GC to RAN. In case of Session deactivation, there will be no data transmission from 5GC to RAN;
Proposal 3: 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 RAN2#114-e meeting, the following agreements were made based on the discussion on MBS session activation: 
	For multicast activation notification (for supporting nodes):
· Confirm that we convey the MBS session ID in the notification. 
· Use of paging in all (legacy) PO with PRNTI is the baseline assumption (can still discuss other variants)


In TS 23.247, section 7.2.5.2 shows the MBS session activation procedure.
	

Figure 7.2.5.2-1: MBS session activation procedure

	5.	[Optional] If AMF determines that there are any UEs in CM-IDLE state and involved in the MBS Session, and AMF figures out the paging area considering all the UE(s), which need be paged. The AMF sends a paging request message to the NG-RAN node(s) belonging to this Paging Area with the TMGI as the identifier to be paged if the related NG-RAN node(s) support the MBS session.
NOTE 1:	The details of the paging are specified by the RAN WGs.


Based on the agreement of SA2 and RAN2, MBS session ID will be used for paging UEs. 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. Furthermore, at least the MBS session ID and TAI list should be included in GROUP PAGING message to page UEs jointed a MBS session in one or several tracking areas.
TS 23.247 has the following descriptions:
When the UE Session Join succeeds and if the multicast session is deactivated, the UE does not perform monitoring the session activation notification and any other information related to the multicast session identified by an MBS Session ID over the radio if outside the multicast service area.”
The MBS service area information can be Cell ID list, TAI list, geographical area information or civic address information. Amongst them, Cell ID list and TAI list shall only be used by AFs who reside in trust domain, and when the AFs are aware of such information.
Considering of these, the UE outside the service area does not monitor the group paging, the gNB only needs to page the UEs jointed the MBS session within the related Service Area (TAI List and Cell List), and therefore the service area should be sent to RAN in NGAP: GROUP PAGING message.
Proposal 4: Introduce NGAP: GROUP PAGING message to support group paging from CN to RAN. And the NGAP: GROUP PAGING message includes:
· MBS Session ID
· TAI List
· Service Area
For CU-DU split architecture, a non-UE associated Class 1 F1AP: Group Paging procedure should also be introduced. The target paging identity should be MBS session ID as well, and a Paging Cell List could be generated by gNB-CU based on the TAI and the service area provided by Core Network. Upon reception of the GROUP PAGING message, the gNB-DU shall perform group paging of the UEs in cells which belong to the Paging Cell list.
Proposal 5: Introduce non UE associated Class 2 F1AP: Group Paging procedure to support group paging from gNB-CU to gNB-DU. And the F1AP: GROUP PAGINGE message includes:
· MBS Session ID
· Paging Cell List
2.5 Shared NG-U tunnel establishment
In TS 23.247, section 7.2.1.4 shows the establishment procedure of shared delivery toward RAN node.
	

Figure 7.2.1.4-1: Establishment of shared delivery toward RAN node
1.	A RAN node discovers that it needs to establish shared delivery for an MBS session because it serves at least one UE within the MBS session. For location dependent services, the RAN node needs to establish shared delivery for the location dependent contents of an MBS session if it serves at least one UE assigned to an MBS session ID and area session ID.
2.	The RAN node sends a multicast distribution request to the AMF and provides the TMGI as MBS session ID. If the RAN node is configured to use unicast transport for the shared delivery, it allocates a GTP tunnel endpoint and provides that endpoint. For location dependent services, the RAN node also provides the area session ID.
3.	The AMF discovers the MB-SMF serving the multicast session using the NRF discovery service. It sends a Multicast distribution request to the MB-SMF, passing the parameters received in message 2.
Editor's note:	Whether AMF needs provides RAN id to MB-SMF, or it stores the information for the RAN nodes (e.g. RAN id) instead for the subsequent signaling is FFS.
4.	If the MB-SMF received a GTP tunnel endpoint in message 3, it configures the MB-UPF to send multicast data for the multicast session (or location dependent content of the multicast session if an area session ID was received) towards that GTP tunnel endpoint via unicast transport.
5.	The MB-SMF stores the AMF in the context of the multicast session (or location dependent part of the multicast session if an area session ID was received) to enable subsequent signalling towards that RAN node.
6.	The MB-SMF sends a multicast distribution response to the AMF. If it did not receive a GTP tunnel endpoint in message 3, it provides a GTP tunnel endpoint for multicast transport of the shared delivery.
7.	The AMF forwards the multicast distribution response to the RAN node. If the RAN node received a GTP tunnel endpoint for multicast transport of the shared delivery, it uses that information to join the multicast transport.


Based on this call flow from SA2 TS and the RAN3 agreements, to establish the shared NG-U tunnel, the the following procedures should be considered:
[image: ]
Based on the Figure above, 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 IP multicast transport of the multicast distribution. 
Proposal 6: Introduce non-UE associated class1 NGAP: Multicast Distribution Setup procedure, triggered by the gNB:
· in case the gNB decides or is configured to use unicast transport for multicast distribution sessions, it includes the DL GTP-U tunnel info 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 gNB, to enable IP multicast transport.
Considering UP-CP split architecture, the DL tunnel info should be transferred between CU-UP and CU-CP, it is necessary to introduce a non UE associated Class1 E1AP procedure, e.g. named as Multicast Distribution Setup procedure.
Proposal 7. Introduce a non-UE associated Class1 E1AP procedure, e.g. named as Multicast Distribution Setup procedure, triggered by the gNB-CU-UP:
· in case the gNB-CU-UP decides or is configured to use unicast transport for multicast distribution sessions, it includes the DL GTP-U tunnel info in the Multicast Distribution Setup Request.
· in case the DL GTP-U tunnel info is not included in the Multicast Distribution Setup Request, the gNB-CU-CP shall provide IP multicast DL tunnel info to the gNB-CU-UP, to enable IP multicast transport.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
[bookmark: _Toc423020280]In this contribution, we analyses the support of multicast session management, get the following proposals:
Proposal 1: Introduce MBS Session List in PDU Session Level, and each MBS Session item should:
· includes MBS Session ID;
· includes list of MBS QoS Flow information (includes MBS QoS Flow ID, MBS QoS profile, and the mapped unicast QoS Flow ID);
· supports to add/modify/release MBS QoS flows;
· includes MBS Service Area Information.
Proposal 2: Use the accepted MBS QFI in the PDU Session Resource Modify Response Transfer IE to indicate the support of MBS by the gNB.
Proposal 3: Introduce non UE associated class1 NGAP: Session activation/deactivation procedures for Multicast Session Management. 
Proposal 4: Introduce NGAP: GROUP PAGING message to support group paging from CN to RAN. And the NGAP: GROUP PAGING message includes:
· MBS Session ID
· TAI List
· Service Area
Proposal 5: Introduce non UE associated Class 2 F1AP: Group Paging procedure to support group paging from gNB-CU to gNB-DU. And the F1AP: GROUP PAGINGE message includes:
· MBS Session ID
· Paging Cell List
Proposal 6: Introduce a non-UE associated class1 NGAP: Multicast Distribution Setup procedure, triggered by the gNB:
· in case the gNB decides or is configured to use unicast transport for multicast distribution sessions, it includes the DL GTP-U tunnel info 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 gNB, to enable IP multicast transport.
Proposal 7: Introduce a non-UE associated Class1 E1AP procedure, e.g. named as Multicast Distribution Setup procedure, triggered by the gNB-CU-UP:
· in case the gNB-CU-UP decides or is configured to use unicast transport for multicast distribution sessions, it includes the DL GTP-U tunnel info in the Multicast Distribution Setup Request.
· in case the DL GTP-U tunnel info is not included in the Multicast Distribution Setup Request, the gNB-CU-CP shall provide IP multicast DL tunnel info to the gNB-CU-UP, to enable IP multicast transport.
The corresponding Text Proposals to BL CRs are provided in [1], [2], [3], [4], [5] and [6].
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3GPP   3GPP  TSG - RAN WG3  Meeting #11 3 - e   R3 - 213555   E - meeting,  16 - 2 6   Aug   2021     Title:     Consideration on  Multicast Session Management   Source:    Huawei ,  CBN,   China Unicom , Lenovo , Motorola Mobility ,  Qualcomm  Incorporated , China Telecom   Agenda item:   22.2.2   Document  Type :   Discussion   1.   Introduction   About Multicast Session   management,  u n til   RAN3#112 - e meeting, the following agreements were achieved   about  multicast session management :  

A bout providing  MBS info   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 appli cable, be provided as early as possible, preferably at Joining.   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.   -   MBS additions in PDU Se ssion 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 informatio n (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.   Acknowledge that MBS related info rmation 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.   About MBS Support indication   -   we should have explicit NG - RAN rep ly in PDU Session Resource SMF containers to inform the SMF whether MBS is supported   A supporting gNB indicates in PDU Session Resource SMF containers for associated PDU Sessions that it support MBS (i.e., effe ctively the  functional support of MBS Session  related information). FFS whether this is needed in all containers.   About  MBS Activation/deactivation   Support 5GC triggered MBS Session Stop/Deactivation (pending SA2 progress)   About Group Paging   When an MBS session is (re - )activated, group paging may be u sed toward supporting nodes (to be checked against RAN2 progress)   Introduce a new class 2 procedure for multicast MBS Group Paging. name and content FFS   A bout Shared NG - U Tunnel establishment   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 supporting gNBs are not mandated to support IP multicast.  

I n this contributi on, we further analyse the se   aspects o f   multicast session management .   2 .  Discussion   2.1 Signalling design on Providing MBS Session and Flow info from CN to RAN   I n  TS 23.247, section 7.2.1.3 shows the MBS  join and Session establishment procedure .  

