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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc70079067]7.2.3.2	Xn based handover from MBS supporting NG-RAN node
This clause describes an Xn based handover with MBS traffic delivered to the UE at the source NG-RAN node supporting 5G MBS.
[image: ]


Figure 7.2.3.2-1: Xn based handover with MBS Session
The following additions apply compared to clause 4.9.1.2 of TS 23.502 [6]:
Before Handover:
	The source NG RAN has been provided with MBS Session Resource information (including the MBS Session ID and multicast QoS flow information) and the UE Context information contains a mapping information within the PDU Session Resource associated with the MBS Session Resource, e.g. including mapped unicast QoS Flows associated with the multicast QoS flow(s) of the MBS Session Resource.
Handover Preparation Phase:
	At Xn handover, the target NG-RAN is provided with information by the source NG-RAN which causes:
-	a 5G MBS non-supporting target NG-RAN node to prepare the unicast resources according to associated QoS flow(s) information.
‐	a 5G MBS supporting target NG-RAN node to allocate to the UE shared NG-RAN resources according to the MBS session information. If the 5GC Shared MBS traffic delivery for the indicated multicast MBS Session has not been established in target NG-RAN, target NG-RAN triggers setup of the resources for the 5GC shared MBS traffic delivery, see clause 7.2.1.4 for details. This is parallel with following steps 1-6.
1.	Target NG-RAN to AMF: the target NG-RAN sends N2 Path Switch Request to AMF.
	The target NG-RAN node indicates whether it supportings of 5G MBS to SMF in N2 SM information if it supports 5G MBS. Per the received N2 SM informationAccording to whether the indication of supporting 5G MBS is received or not, the SMF knows whether the target NG-RAN node supports 5G MBS and determines the delivery method, i.e., whether the 5GC sShared MBS traffic delivery or 5GC Individual MBS traffic delivery is used for MBS data transferring. 
Based on the received N2 SM message, tThe SMF can differentiates two cases:
Case A)	 The target NG-RAN supports 5G MBS. Step 3 applies and steps 4~8 are is skipped.
3.	SMF to UPF: The SMF invokes N4 Session Modification procedure with the UPF (PSA) only for unicast PDU Session.
Case B)	 The target NG-RAN does not support 5G MBS and the UPF is not yet configured to forward multicast data via unicast. Step 3 is skipped, steps 4 to 8 appliesy.
4.	This steps is same as described in step 11 of clause 7.2.1.3.SMF to UPF (PSA): The SMF invokes N4 Session Modification procedure with UPF (PSA), the SMF instructs the UPF (PSA) to forward the multicast data received from the MB-UPF via the associated QoS flow(s) of the PDU Session. The SMF provides the mapping information between the multicast QFI and the corresponding unicast QFI of the multicast QFI in the PDU Session to the UPF (PSA), the UPF (PSA) forwards the multicast data via the PDU session based on the mapping information. If the delivery tunnel for the MBS session from MB-UPF to UPF is not established yet, the SMF instructs the UPF (PSA) to allocate a tunnel endpoint for the reception of multicast data from the MB-UPF.
	If delivery of the multicast data from MB-UPF to UPF needs to be configured, steps 5 to 8 apply.
5.	SMF to MB-SMF: The SMF invokes an Nmbsmf_MBSSession_Update (MBS session ID, DL tunnel info) service operation to MB-SMF to establish the shared tunnel between the UPF (PSA) and MB-UPF.
6.	MB-SMF to MB-UPF: The MB-SMF configures the MB-UPF with the received DL tunnel Info and instructs the MB-UPF to forward data of the MBS session to the UPF (PSA) via the tunnel. The MB-UPF starts to forward data of the MBS session to the UPF (PSA) if unicast transport is applied. If multicast transport is applied, the MB-UPF return the endpoint information (e.g. the Common-TEID) including the transport multicast address to MB-SMF.
7.	MB-SMF to SMF: The MB-SMF responds to SMF through Nmbsmf_MBSSession_Update response. If multicast data are transported via multicast transport, the MB-SMF provides endpoint information (e.g. the Common-TEID) including the transport multicast address.
8.	SMF to UPF (PSA): The SMF invokes an N4 Session Modification procedure with the UPF (PSA). If multicast data are transported via multicast transport, the SMF provides endpoint information including the transport multicast address to the UPF (PSA) and the UPF (PSA) sends IGMP Join in order to receive data from the MB-UPF.
9.	
Editor's note:	Details on data forwarding, if applicable, needs to wait for RAN WGs.
115.	SMF to AMF: The SMF responds to AMF through Nsmf_PDUSession_UpdateSMContext response.
126.	AMF to target NG-RAN: The AMF sends the path switch Ack to target NG-RAN.
[bookmark: _Toc70079068]* * * * Second change * * * *
7.2.3.3	N2 based handover from MBS supporting NG-RAN node
This clause describes the N2 based handover with MBS traffic delivered to the UE at the source NG-RAN node supporting 5G MBS.




Figure 7.2.3.3-1: N2 based handover with MBS Session
The following additions apply compared to clause 4.9.1.3 of TS 23.502 [6]):
12.	The Source NG-RAN includes to S-AMF: Handover Required (RAN container (MBS Session information, associated PDU session information, associated QoS flow information and corresponding multicast QoS flow information)), and mapping information in the message.
Editor's note: Whether the MBS session related information and PDU session related information are included in same RAN container or different RAN container needs to wait for RAN WGs.
4.	SMF to T-AMF: The T-AMF is provided with associated PDU Session information and the MBS session related information.
45.	T-AMF to Target NG-RAN: The Target NG-RAN prepares the radio resource based on the received information:
-	If the tTarget NG-RAN does not support 5G MBS, the MBS Session related information is not used. The tTarget NG-RAN uses the associated mapping PDU Session information to allocate resource to deliver MBS data. The MBS data are transmitted via the associated QoS flows within the associated PDU Session.
-	If the tTarget NG-RAN supports 5G MBS, if 5GC Shared MBS traffic delivery for the indicated multicast MBS session has not been established towards the Target NG-RAN, the tTarget NG-RAN uses the multicast MBS Session related information to allocate RAN resources to deliver the MBS data. and initiates the shared delivery establishment towards the MB-SMF as described in clause 7.2.1.4.
56-10.	If the Target NG-RAN supports 5G MBS, it indicates supporting of 5G MBS to SMF in N2 SM information and the MBS delivery for the indicated MBS Session has not yet been established towards target NG-RAN, the target NG-RAN initiates the shared delivery establishment towards the MB-SMF. Details is defined in the clause 7.2.1.4.7.
	Target NG-RAN to T-AMF: The target NG-RAN sends Handover Request Ack to T-AMF.
	The target NG-RAN node indicates whether it supports of 5G MBS to SMF in N2 SM information. Per the received N2 SM information, the SMF knows whether the target NG-RAN node supports 5G MBS and determines the delivery method, i.e. whether the 5GC shared MBS traffic delivery is used for MBS data transferring.
17.	T-AMF to SMF: The AMF invokes Nsmf_PDUSession_UpdateSMContext request towards SMF, the message includes the received N2 SM message.
13-14. Same as described in steps 3-4 of clause 7.2.3.2.Based on the received N2 SM message, the SMF can differentiate two cases:
Case A)	The Target NG-RAN supports 5G MBS. Step 18 applies and steps 19~23 are skipped.
18.	SMF to UPF (PSA): The SMF invokes N4 Session Modification procedure with the UPF (PSA) only for unicast PDU Session. The SMF instructs the UPF to send the end marker packet towards the source NG-RAN and to send subsequent packets towards the target NG-RAN within the unicast PDU Session.
Case B)	The target NG-RAN does not support 5G MBS. If the UPF (PSA) is not yet configured to forward multicast data via unicast, steps 19 to 23 apply.
19	SMF to UPF: The SMF may invokes N4 Session Modification procedure with UPF (PSA), the SMF instructs the UPF (PSA) to forward the multicast data received from the MB-UPF via the associated QoS Flow(s) within the associated PDU Session (i.e., 5GC Individual MBS traffic delivery method will be used). The SMF provides the mapping information between the multicast QFI and the corresponding mapped associated QFI to the UPF (PSA), the UPF (PSA) forwards the multicast data via the PDU session based on the mapping information. If the delivery tunnel for the MBS session from MB-SMF to UPF is not established yet, the SMF instructs the UPF (PSA) to allocate a tunnel endpoint for the reception of multicast data from the MB-UPF.
If delivery of the multicast data from MB-UPF to UPF needs to be configured, steps 24 to 27 apply.
20.	SMF to MB-SMF: The SMF invokes an Nmbsmf_Reception_Request (MBS session ID, SMF ID, DL tunnel info) request service operation to MB-SMF to establish the shared tunnel between the UPF (PSA) and MB-UPF.
21.	MB-SMF to MB-UPF: The MB-SMF configures the MB-UPF with the received DL tunnel Info and instructs the MB-UPF to forward data of the MBS session to the UPF (PSA) via the tunnel. The MB-UPF starts to forward data of the MBS session to the UPF (PSA).
22.	MB-SMF to SMF: The MB-SMF responds to SMF through Nmbsmf_Reception_Request response. If multicast data are transported via multicast, the MB-SMF provides endpoint information (e.g. the Common-TEID) including the transport multicast address.
23.	SMF to UPF (PSA): The SMF invokes an N4 Session Modification procedure with the UPF (PSA). If multicast data are transported via multicast, the SMF provides endpoint information including the transport multicast address to the UPF (PSA) and the UPF (PSA) sends IGMP Join in order to receive data from the MB-UPF.
24./25.	
Editor's note:	Details on data forwarding, if applicable, needs to wait for RAN WGs.
* * * * Third change * * * *
[bookmark: _Toc81825944]7.2.3.4	Xn/N2 based handover from non-MBS supporting NG-RAN node
When the UE has joined the multicast MBS session and the source NG-RAN node does not support 5G MBS, the 5GC Individual MBS traffic delivery method is used for the multicast MBS session data delivery. When the Xn/N2 based handover procedure is triggered, the UE is handed over to the target NG-RAN node per existing Xn /N2 based handover procedure defined in TS 23.502 [6].
The following applies for an Xn based handover from an NG-RAN node not supporting 5G MBS to an NG-RAN node supporting MBS:
-	The source NG-RAN node requests the associated QoS Flow(s) in the associated unicast PDU session to be handed over to the target NG-RAN node.
-	In the Path Switch Request message, the target NG-RAN node indicates whether it supports 5G MBS to the SMF in the N2 SM information.
-	After successful handover, if the target NG-RAN node supports 5G MBS, the SMF triggers modification of the associated PDU Session to remove the resources of the associated QoS flows at the target NG-RAN node by including the multicast MBS session related information in N2 SM Information as described in step 6 of clause 7.2.1.3, which includes the MBS session ID and the associated QoS flow(s) information may trigger the target NG-RAN node to initiate establishment of shared delivery as described in clause 7.2.1.4..
-	During the PDU Session modification, if the target NG-RAN node supports 5G MBS, Tthe SMF changes the MBS session data delivery method from 5GC Individual MBS traffic delivery method to 5GC shared MBS traffic delivery method, and sends N4 Session modification message to UPF to configure UPF to not forward the received multicast MBS session service data via the associated PDU Session. If there are no multicast MBS session data forwarding via the associated PDU session(s) is needed, the SMF may also release the shared tunnel between the UPF and MB-UPF can also be released.
The following applies for an N2 based handover from an NG-RAN node not supporting 5G MBS to an NG-RAN node supporting MBS:
-	During handover preparation phase, the SMF includes the multicast MBS session related information in N2 SM Information as described in step 6 of clause 7.2.1.3 and sends it to the target NG-RAN. The target NG-RAN indicates whether its supports of 5G MBS to SMF in N2 SM information. If the target NG-RAN node supports 5G MBS, Tthe target NG-RAN node adds the UE into the MBS session context. If 5GC Shared MBS traffic delivery for the indicated multicast MBS session has not been established towards the target NG-RAN, the target NG-RAN uses the multicast MBS Session related information to allocate RAN resources to deliver the MBS data and initiates the shared delivery establishment towards the MB-SMF as described in clause 7.2.1.4.
-	Based on the received indication of supporting 5G MBS in N2 SM information from the target NG-RAN, the SMF determines the MBS data delivery method for the multicast MBS session. The SMF configures UPF to not forward the received multicast service data to the associated PDU Session via N4 Session modification message, i.e. SMF changes 5GC individual MBS traffic delivery to 5GC shared MBS traffic delivery. If there are no multicast MBS session data forwarding via the associated PDU session(s) is needed, the SMF may also release the shared tunnel between the UPF and MB-UPF can also be released.
* * * * Fourth change * * * *
[bookmark: _Toc81825952][bookmark: _Toc81825986]7.2.4.2.3	Handover procedure
The Hhandover procedure for the UE is performed as defined in clause 7.2.3 with the following additions:
-	Before the Hhandover, Tthe UE is camping at the Source RAN node and receiving multicast data corresponding to the MBS Session ID and Area Session ID.
-	For the Xn based Hhandover:
-	If the Source RAN node supports 5G MBS, it includes MBS Session ID, Area Session ID and MBS service area corresponding to the Area Session ID to the Target RAN node.
Editor's Notes: Whether source RAN node indicates the MBS related information to target RAN node no matter whether target RAN node supports 5G MBS or not needs RAN confirmation.
-	If both the Source RAN node and the Target RAN node support 5G MBS, when the Target RAN node determines whether the shared delivery is not established for the received MBS Session ID and Area Session ID, the Target NG-RAN node initiates the shared delivery establishment as specified in clause 7.2.1.4 with the MBS Session ID and Area Session ID.to establish the resources for multicast distribution for MBS Session ID and Area Session ID provided by Source RAN, based on MBS Session ID, Area Session ID and MBS service area.
Editor’s NotesNOTE: Data forwarding issue needs the feedback of RAN WGs
-	If both the Source RAN node and the Target RAN node support 5G MBS, the Target RAN node responses to the Source RAN node, with the accepted MBS Session ID, Area Session ID. When Target RAN supports multicast but the UE is no longer in the location area, Target RAN rejects to handover the multicast session with a cause indication.
-	If the Source RAN node does not support 5G MBS and the Target RAN node supports 5G MBS, the SMF includes MBS Session ID, Area Session ID and MBS service area corresponding to the Area Session ID in N2 SM information sent to the Target RAN node during the modification of associated PDU Session.
-	For the N2 Handover:
-	If the Source RAN node does not support 5G MBS, Tthe SMF includes all MBS session area information (the MBS Session ID, Area Session ID and MBS service area) corresponding to the Area Session ID in N2 SM Information sent to the Target RAN node in Handover rRequest message.
-	If the Target RAN node supports 5G MBS, when it determines whether to establish the resources for multicast distribution for MBS Session ID and Area Session ID provided by SMF, based on MBS Session ID, Area Session ID and location area. -	If the target RAN determines the shared delivery is not established for the multicast MBS sSession ID and aArea sSession ID, the target NG-RAN initiates the shared delivery establishment as specified in clause 7.2.1.4 with the MBS Session ID and Area Session ID.
-	Clause 7.2.4.3.3 also is applied for the MBS service area corresponding to the Area Session ID.
* * * * Fifth change * * * *
[bookmark: _Toc81825956]7.2.4.3.3	Handover procedure with limited area MBS session
The Hhandover procedure for the UE is performed as defined in clause 7.2.3 with the following additions:
-	Before the Hhandover, the UE is camping at the Source RAN node and receiving multicast data corresponding to the MBS Session ID.
-	For Xn based handover in clause 7.2.3.2, if the Source RAN node supports 5G MBS, when the Source RAN node determines to handover the multicast MBS session according to the MBS service area, it indicates includes MBS Session ID and MBS service area to the Target RAN node during Hhandover preparation phase. For N2 based handover in clause 7.2.3.3, if the Source RAN node supports 5G MBS, this step corresponds to Handover Request message and Handover Required message, respectively, if the Source RAN node does not support 5G MBS, the SMF includes MBS Session ID and MBS service area in N2 SM information sent to the Target RAN node in Handover Request message.
Editor's Notes: During Xn handover, whether source RAN node indicates the MBS related information to target RAN node no matter whether target RAN node supports 5G MBS or not, needs RAN confirmation. During N2 handover, whether source RAN node includes the MBS session related information and PDU session related information in same or different RAN container needs RAN confirmation.
-	For Xn based handover in clause 7.2.3.2, if both the Source RAN node and the Target RAN node support 5G MBS, the tTarget RAN node responses to Source RAN, with the accepted MBS Session ID based on the MBS service area of the multicast MBS session. When Target RAN supports MBS but the UE is no longer in the MBS service area, Target RAN does not allocate RAN resources for the MBS Session to the UE. For N2 based handover in clause 7.2.3.3, this step corresponds to Handover Request aAcknowledge message.
-	For both Xn based handover and N2 based handover, when the Target RAN node supports 5G MBS, if the UE is no longer in the MBS service area of the multicast MBS session, the Target RAN does not allocate RAN resources for the multicast MBS Session to the UE and does not initiate shared delivery establishment as specified in clause 7.2.1.4.
-	After Xn based handover or N2 based handover, if the Target RAN node does not support 5G MBS, when the SMF determines that the UE is handed over to a target cell outside the MBS service area based on the notification of UE location, the SMF modifies the associated PDU session to remove the associated QoS flows related to the multicast MBS session.
-	For After Xn based handover, if the Source RAN node does not support 5G MBS while the Target RAN node supports 5G MBS, when the SMF determines that the UE is handed over to a target cell outside the MBS service area based on the notification of UE location, the SMF modifies the associated PDU session to remove the associated QoS flows related to the multicast MBS session, and does not provide the multicast MBS session related information in N2 SM Information to the target RAN node.
NOTE:	Whether the associated QoS Flow(s) are removed from UE, NG-RAN, or only resource in NG-RAN is removed is up to implementation.
-	For N2 handover, if the UE is handed over to a target cell outside to the MBS service area, the SMF does not provide the MBS session related information in N2 SM Info to the target RAN.
-	Before the handover, the UE is camping at the Source RAN node outside the MBS service area corresponding to the MBS Session ID.
-	After Xn based handover or N2 based handover, when the SMF determines that the UE is handed over to a target cell inside the MBS service area based on the notification of UE location, the SMF triggers modification of the associated PDU Session to configure the resources of the multicast MBS session towards the UE by including the multicast MBS session related information in N2 SM Information as described in step 6 of clause 7.2.1.3, which additionally contains MBS service area. 
* * * * End of changes * * * *
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