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[bookmark: _Toc493487903]FIRST CHANGE

[bookmark: _Toc162412420]6.17	Support of Multicast MBS session data reception in UE with RRC_INACTIVE state
To provide multicast MBS service to more UEs in a cell, the NG-RAN may decide to move some UE(s) receiving multicast MBS data from RRC_CONNECTED to RRC_INACTIVE state if the UE(s) is capable to receiving MBS data in RRC_INACTIVE state.
The decision in NG-RAN may use the following information provided from 5GC:
-	Existing MBS session QoS parameters, e.g. the most demanding ARP and 5QI of all MBS QoS Flow within the MBS session.
-	MBS assistance information for the MBS session, the MBS assistance information for the MBS session is an optional parameter and associated with one MBS session, which consists of an indication that the UE is preferred to be kept in connected when the related MBS session that the UE joined is active. When the NG-RAN node receives this information, the NG-RAN may determine to keep the UE in RRC_CONNECTED state even if the MBS session data is supported to be received in RRC_INACTIVE state.
NOTE 1:	How the NG-RAN nodes perform those decisions is up to NG-RAN implementation.
NOTE 2:	The "RRC Inactive Assistance Information" in clause 5.3.3.2.5 of TS 23.501 [5] is sent by AMF to NG-RAN, whether and how it is used by NG-RAN for deciding whether to send a UE to RRC_INACTIVE state is decided by NG-RAN.
The MBS session QoS parameters (e.g. ARP and 5QI) are provided to NG-RAN by the MB-SMF during user plane establishment for shared delivery.
Per the MBS session that the UE joined, the related "MBS assistance information for the MBS session" is provided to NG-RAN by the SMF if the MBS assistance information is available in the SMF and the MBS session that the UE joined is included in the MBS assistance information. The SMF gets from the UDM the "MBS assistance information", which is provisioned by the AF via the NEF to the UDM as part of the MBS subscription data and includes all the MBS session ID(s), where the UE is preferred to be kept connected when the related MBS session that the UE joined is active (as specified in clause 6.4). The SMF provides the "MBS assistance information for the MBS session" to the NG-RAN as part of the associated PDU session information within the N2 SM information in the procedures where the associated PDU session information need be sent to NG-RAN node, e.g. PDU Session modification for UE joining, handover procedure. The NG-RAN node sends supporting Multicast MBS data reception in RRC_INACTIVE indication to SMF as defined TS 38.413 [15] in PDU Session establishment/modification for UE joining and handover procedure.
NOTE 3:	NG-RAN node supporting Multicast MBS data reception in RRC_INACTIVE also mean the NG-RAN support Multicast MBS data reception.
When an MBS session is to be activated, if there are UE(s) that joined the MBS session, the 5GC activates the MBS Session in the NG-RANs serving the joined UE(s). When the NG-RAN triggers the group paging to activate the MBS session and decides to enable Multicast MBS session data reception for UE with RRC_INACTIVE state, it also indicates that the MBS session data is allowed to be received in RRC_INACTIVE state. Hence the joined UEs in RRC_INACTIVE state in the cells, where the delivered MBS session is allowed to be received in RRC_INACTIVE state, may be able to stay in RRC_INACTIVE state and receive MBS Session data.
When a UE in RRC_INACTIVE state is receiving ongoing MBS session data, if the UE moves to a new cell within the RNA, or if the UE moves outside the current RNA but within the current Registration Area, or if the UE moves out of the current Registration Area, the UE should be able to receive the MBS session data if applicable in the new area.
NOTE 43:	The scenario of the UE moving to a new cell within the RAN Notification Area is specified in RAN specifications.

Next CHANGE

[bookmark: _Toc66391764][bookmark: _Toc70079060][bookmark: _Toc162412439]7.2.1.3	Multicast session join and session establishment procedure
The following steps are executed before the UE requests to join the MBS session:
-	The MBS Session may have been created in the 5GC (see clause 7.1.1 for details).
-	The UE registers in the PLMN or SNPN and may have established a PDU session that can be associated with multicast session(s).
-	The UE has known at least the MBS Session ID of a multicast group that the UE can join, e.g. via service announcement.


[bookmark: _CRFigure7_2_1_31]Figure 7.2.1.3-1: PDU Session modification for UE joining Multicast MBS session
1.	To join a multicast group:
-	if there is an existing PDU session that can be used to send the UE join request for the multicast MBS Session, the UE sends a PDU Session Modification Request over that PDU session (i.e. associated PDU Session) which additionally contains one or several MBS Session ID(s) and join request. The MBS Session ID(s) indicate the multicast MBS session(s) that UE wants to join.
-	if the UE has no appropriate PDU session established with the DNN and S-NSSAI for the multicast MBS session, the UE joins the multicast MBS session by sending PDU Session Establishment Request for associated PDU session together with one or several MBS Session ID(s) and join request. In that case, before step 2, the network proceeds with establishment of the associated PDU session executing steps 4 to 10 of PDU Session Establishment procedure as specified in TS 23.502 [6] clause 4.3.2.2.
NOTE 1:	To avoid that join requests at the MBS session start time are rejected due to many UEs joining at the same time, UEs can send join requests already before the MBS session start time if provided in service announcement as specified in clause 6.11.
2.	[Conditional] Based on the received MBS Session ID and join request, the SMF determines this is MBS Session join request.
	If SMF has no information about MBS Session Context for the indicated MBS Session ID(s), SMF discovers and selects an MB-SMF for the MBS Session via the NRF as described in clause 7.1.2. If no MB-SMF is assigned for the MBS Session ID (i.e. the NRF provides empty MB-SMF profile), the SMF may select an MB-SMF and request it to configure the multicast MBS session or the SMF may reject the join request and respond to the UE with an appropriate cause value.
NOTE 2:	Details about how the SMF selects an MB-SMF and requests it to configure the multicast MBS session are left to SMF implementation.
3.	[Conditional] For each MBS session in step 1, if the SMF has not subscribed to the MBS Session Context, it invokes Nmbsmf_MBSSession_ContextStatusSubscribe request (MBS Session ID) towards the MB-SMF to subscribe to events notifications related to the multicast MBS session and to request information about the MBS Session Context. The MB-SMF responds with the information about the indicated multicast MBS session in Nmbsmf_MBSSession_ContextStatusSubscribe response (multicast QoS flow information (e.g. QoS profile(s) for the multicast MBS session), [start time], [session state (Active/Inactive)], [Any UE indication], [multicast DL tunnel info], [multicast session security context]).
	If it is the first time for the MB-SMF to receive Nmbsmf_MBSSession_ContextStatusSubscribe request of the indicated MBS Session from any SMF, the MB-SMF learns it is the first UE joining the multicast MBS session. For multicast transport between MB-UPF and content provider, if it is the first UE joining the multicast MBS session, and MB-UPF has not joined the multicast tree in the MBS session creation procedure, described in clause 7.1.1, the MB-SMF requests the MB-UPF to join the multicast tree towards the AF/MBSF, otherwise MB-SMF will not send the request to the MB-UPF.
NOTE 3:	The MB-SMF can answer the Nmbsmf_MBSSession_ContextStatusSubscribe request either based on information received in the MBS session creation procedures in clause 7.1.1 or based on preconfigured information. The pre-configuration also includes information about the MBS session stored in the NRF. If the MB-SMF uses preconfigured information, the pre-configuration also includes MB-UPF configuration.
4.	The SMF determines whether the user is authorized to join the Multicast MBS session taking into account the MBS subscription data received from the UDM and the Any UE indication if received from the MB-SMF. The SMF considers the UE as authorized to the Multicast MBS session if the UE is authorized to use multicast MBS services, and if the MBS Session ID(s) in the PDU Session Modification Request is included in the MBS subscription data or Any UE indication is received. If authorization check fails, the SMF rejects the join request with a cause value. If a UE joins prior to the start time of the multicast MBS session, the SMF may accept the join request and indicate to the UE the start time, or it may reject the join request with an appropriate error cause and optionally a back-off timer. If a UE joins while the multicast MBS session is inactive, the SMF accepts the join request. The MBS subscription data from the UDM may also contain MBS assistance information.
NOTE 4:	To avoid that joins requests at the MBS session start time are rejected due to many UEs joining at the same time, the SMF can accept join requests already before the MBS session start time and indicate to the UE the start time.
5.	If the join request is accepted, the SMF responds to the AMF through Nsmf_PDUSession_UpdateSMContext response (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)], [MBS Assistance Information for the MBS session]), N1 SM container (PDU Session Modification Command, [multicast session security context])) 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 the NG-RAN about the relation between the Multicast MBS Session Context and the UE's PDU Session context by including the MBS Session ID and the mapping between the multicast QoS flow(s) and associated QoS flow(s).
	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 unicast QoS Flow information, and includes the information of the QoS Flows and the mapping information about the QoS Flows (termed "associated QoS flow information") in the SM information sent to RAN. The SMF compares the QFIs of the multicast QoS Flows received from the MB-SMF with QFIs in use for the PDU Session and assigns unused QFIs to the PDU Session's unicast QoS Flows corresponding to multicast QoS Flows.
NOTE 5:	Detailed information included in N2 SM information will be aligned with by RAN WG3.
NOTE 6:	The SMF uses the same QoS in the received MBS QoS Flow QoS information for the associated QoS Flow in the unicast PDU session.
	If the MBS session join procedure was triggered by the UE together with PDU Session Establishment procedure for the associated PDU session, the SMF provides the N2 SM information and N1 SM container for the associated PDU session in Namf_Communication_N1N2MessageTransfer service operation towards the AMF, as described in step 11 of clause 4.3.2.2.1 in TS 23.502 [6]. The N2 SM information also includes the MBS Session ID and, if 5GC individual MBS traffic delivery fall-back is supported, the mapping information between unicast QoS flow(s) and multicast QoS flow(s).
	If the join request is rejected, the SMF responds to the AMF through Nsmf_PDUSession_UpdateSMContext response (N1 SM container (PDU Session Modification Reject)) and the message will not contain any MBS Session Context or the N2 SM information for the associated PDU session. The PDU Session Modification Reject message is forwarded to the UE via the NG-RAN, and the following steps are skipped.
	The SMF may also include the MBS assistance information for the MBS session in N2 SM Information, if the MBS subscription data from the UDM contains the MBS assistance information which includes the ID of the MBS session that the UE requests to join. The MBS assistance information for the MBS session sent to NG-RAN is described in clause 6.17.
6.	The N2 message, which includes the MBS Session ID(s) the UE has joined and, if applicable, associated QoS Flow, is sent to the NG-RAN.
	If the MBS is supported by NG-RAN, 5GC Shared MBS traffic delivery is adopted. If the MBS is not supported by NG-RAN, 5GC Individual MBS traffic delivery is used if the PDU Session's unicast QoS Flow include QoS Flows for the multicast session.
	If the NG-RAN supports MBS, the NG-RAN uses the MBS Session ID to determine that the PDU Session identified by the PDU Session ID is associated with the indicated multicast MBS session.
	If the NG-RAN supports MBS, the associated unicast QoS flow information, if provided, is not used to allocate the radio resource and CN resource for corresponding QoS flows.
NOTE 7:	UE join request via PDU Session signalling will fail if NG-RAN rejects the PDU Session Resource setup request (e.g. due to the number of UEs reaching a limit).
7.	[Conditional] If shared tunnel has not been established for the multicast MBS session towards the NG-RAN node, the procedures in clause 7.2.1.4 for the establishment of shared delivery toward NG-RAN node are executed. This step is executed separately for each multicast MBS session.
7a.	If the MBS Session is active, the NG-RAN configures radio resources for MBS session.
8.	If the MBS Session is active, the NG-RAN node performs AN specific signalling exchange with the UE to configure the UE with radio resources for the multicast MBS session. If the NG-RAN does not support MBS and the MBS Session is active, radio resources are reconfigured for unicast transmission of the MBS data over the associated PDU session. As part of the AN specific signalling exchange, the N1 SM container (PDU Session Modification Command) is provided to the UE.
9.	The NG-RAN node sends the PDU session modification response.
	If the MBS is not supported by NG-RAN, the accepted unicast QoS flow is included in the N2 SM information. If the MBS is supported by NG-RAN, the N2 SM information further includes the indication of supporting MBS as specified in the 38.413 [15], e.g. multicast supported, multicast supported with reception in RRC inactive.
10.	The AMF invokes Nsmf_PDUSession_UpdateSMContext request ([N2 SM information]) to the SMF.
	Per the indication of whether the NG-RAN supports MBS, the SMF determines whether 5GC Individual MBS traffic delivery is used for multicast data transmission.
NOTE 8:	If the shared tunnel is used, no interaction with UPF is needed for the indicated multicast MBS session
[Conditional] This step is used for 5GC Individual MBS traffic delivery, if the related NG-RAN does not support MBS. If a shared tunnel between the UPF (PSA) and MB-UPF for 5GC Individual MBS traffic delivery has not yet been established by the SMF for the multicast MBS session, steps 11a to 11d are executed. Step 11e is executed irrespective of that.
11a.	The SMF contacts the UPF to request the creation of a tunnel and provides the MBS Session ID. The UPF indicates to the SMF whether the tunnel for this multicast MBS session is newly allocated (as there can be multiple SMFs interacting with the same UPF for the same multicast MBS Session).
	If the UPF determines to use unicast transport over N19mb, the UPF allocates a DL N19mb Tunnel endpoint for the multicast MBS session if the SMF request is the first one to allocate DL N19mb Tunnel endpoint for the multicast MBS Session in the UPF. The UPF includes the DL Tunnel Info in the response to the SMF. The DL tunnel info includes the downlink tunnel ID and the UPF address.
	If the UPF determines to use multicast transport over N19mb, the UPF joins the multicast distribution if the SMF request is the first one for the MBS Session in the UPF. Steps 11b to 11d are skipped.
11b.	If the UPF indicates the DL N19mb Tunnel is newly allocated, the SMF invokes Nmbsmf_MBSSession_ContextUpdate request (MBS Session ID, [DL tunnel info]) towards the MB-SMF for establishing the multicast MBS session transport between MB-UPF and UPF.
11c.	If the DL tunnel info of the UPF is received, the MB-SMF configures the MB-UPF to transmit the multicast MBS session data towards UPF using the possibly received downlink tunnel ID.
11d.	The MB-SMF responds to the SMF through Nmbsmf_MBSSession_ContextUpdate response (MBS Session ID, [multicast DL tunnel info]). If the UPF DL tunnel info for unicast transport is not received by the MB-SMF, multicast transport between MB-UPF and UPF is to be used, and the MB-SMF includes the downlink tunnel information with the low layer transport multicast address for the multicast MBS session.
11e.	The SMF configures the UPF to forward the received multicast MBS session data within the PDU session. (This step may be combined with step 11a).
12.	The SMF responds to the AMF with Nsmf_PDUSession_UpdateSMContext response message.
13.	The MB-UPF receives multicast PDUs, either directly from the content provider or via the MBSTF that can manipulate the data.
Steps 14 to 16 are for 5GC Shared MBS traffic delivery:
14.	The MB-UPF sends multicast PDUs in the N3mb tunnel associated to the multicast MBS session to the NG-RAN. There is only one tunnel per multicast MBS session per MBS service area and NG-RAN node, i.e. all the UEs which have joined the multicast MBS session via the NG-RAN node share this tunnel for reception of the multicast MBS session data.
15.	Void.
16.	The NG-RAN transmits the multicast MBS session data to the UE(s) via the MBS Radio Bearer using either PTP or PTM transmission.
	In this step or at later stage, the NG-RAN may determine to apply delivery enabling reception by UEs in RRC_INACTIVE state for the MBS session, as defined in clause 6.17.
NOTE 9: Whether and when the NG-RAN determine to apply delivery enabling reception by UEs in RRC_INACTIVE state for the MBS session as defined in clause 6.17 is to be decided by NG-RAN.
Steps 17 to 19 are for 5GC Individual MBS traffic delivery:
17.	The MB-UPF sends multicast PDUs in the N19mb tunnel associated to the multicast MBS session to the UPF. There is only one tunnel per multicast MBS session and destination UPF, i.e. all associated PDU sessions served by the destination UPF share this tunnel.
18.	The UPF forwards the multicast data towards the NG-RAN via unicast (i.e. in the N3 tunnel of the associated PDU Session).
19.	The NG-RAN forwards the multicast MBS session data to the UE via unicast (i.e. over the radio bearer(s) corresponding to the associated QoS flow(s) of the associated PDU Session).
NOTE 10:	Details of the DL MBS data transmission are described in clause 6.7.
NOTE 11:	When the MBSF is involved in the multicast MBS session, the tunnel between MBSTF and MB-UPF has been established in the MBS session creation procedure.




Next CHANGE

[bookmark: _Toc162412454]7.2.3.8	Mobility procedures to enable delivery of multicast MBS session data to UEs in RRC_INACTIVE state
[bookmark: _Toc162412455]7.2.3.8.1	General
The procedures in clauses 7.2.3.2, 7.2.3.3, 7.2.3.4, 7.2.3.6 and 7.2.3.7 apply with the following additions:
-	If the MBS assistance information is available at the SMF for an MBS session that the UE joined,
-	SMF determines whether the RAN node support multicast MBS session data reception in RRC_INACTIVE as defined in the TS 38.413 [15].
-	If there is signalling of MBS session related information from SMF to target RAN node, the SMF includes MBS Assistance Information in the N2 SM information.
-	For N2-based handover, when the SMF provides the MBS session related information as part of the associated PDU Session context data as specified in the existing procedures, the SMF also includes the MBS Assistance Information in the N2 SM information.
-	For Xn-based handover or Connection Resume from a non-MBS data reception in RRC_INACTIVE supporting source RAN node towards an MBS data reception in RRC_INACTIVE supporting target RAN node, the SMF provides MBS session related information as part of the associated PDU Session context data as specified in the existing procedures and the SMF also includes the MBS Assistance Information in the N2 SM information.
NOTE 1:	In Xn-based handover or Connection Resume procedure, if both source RAN node and target RAN node support MBS data reception in RRC_INACTIVE, SMF does not send MBS Assistance Information to target RAN.
-	For Xn-based handover or Connection Resume from an MBS supporting source RAN node towards an MBS supporting target RAN node, depending on configuration, the SMF may provide the MBS Assistance Information.
-	If the source RAN node supports MBS assistance information for an MBS session that the UE joined, Ffor Xn-based handover or Connection Resume, the MBS session information including MBS assistance information is transferred from source NG-RAN towards target NG-RAN also include MBS assistance information for the MBS session if such information is available at the source RAN node as specified in TS 38.300 [9].
NOTE 21:	In deployments where not all the MBS supporting NG RAN nodes support delivery of multicast MBS session data to UEs in RRC_INACTIVE state, a source NG-RAN node not supporting delivery of multicast MBS session data to UEs in RRC_INACTIVE state will not provide MBS assistance information for the MBS session to the target NG-RAN node.
NOTE 32:	It is assumed that a RAN node not supporting delivery of multicast MBS session data to UEs in RRC_INACTIVE state ignores the MBS assistance information for the MBS session.
For a UE that is receiving multicast MBS data in CM-CONNECTED with RRC_INACTIVE state, the scenarios for UE mobility are as follows:
-	UE moves to new cell within the RAN Notification Area (RNA).
-	UE moves outside the current RAN Notification Area but within the current Registration Area (RA).
-	UE moves out of the current Registration Area.


END OF CHANGES
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