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[bookmark: _GoBack]Abstract: This contribution propose to update Solution#27.
1. Discussion
[bookmark: definitions]This contribution propose some editorial update to Solution#27 Inter-RAN node MBS session Handover.
2. Text Proposal
It is proposed to capture the following changes VS. TR 23.757.
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To cover the scenarios defined in 6.27.1, the Xn based handover procedure is shown below:




Figure 6.27.2.1-1: MBS Xn based HO towards a RAN
NOTE:	For simplification in the figure and description the NG-RAN is shown as the gNB. It can be extended to the other NG-RAN node.
Comparing to the existing Xn based handover procedure (see TS 23.502 [8] and TS 38.300 [10]), the following enhancements apply:
2.	In the Handover Request sent to the target RAN.
	Depending on whether the source gNB has established the MBS Session (i.e. the shared MBS traffic delivery method for the UE) or not, in the request sent to Target gNB the Source gNB includes:
a)	both MBS Session information including the associated MBS Session identifier and unicast PDU Session information (i.e. the shared MBS traffic delivery method is configured for the UE); or
b)	only unicast PDU Session information. The unicast PDU Session information also includes the information of the QoS flows of the unicast PDU session associated with the MBS session (i.e. the individual MBS traffic delivery method is configured for the UE).
NOTE:	For the case of source RAN not supporting 5G MBS, b) always applies.
	For b), i.e., if the UE receives data via the unicast PDU Session (i.e. the individual MBS traffic delivery method is used) in the Source gNB, the procedure is the same as the existing Xn based handover procedure. After the handover has been executed, step 29 is performed to join the MBS session.
	For a):
-	the source gNB provides the information in a backward compatible manner, i.e.:
-	A non supporting target gNB will only understand the unicast PDU session information and ignore the MBS session information, proceeding only with unicast resources.
-	A supporting target gNB will understand the MBS session information and proceed with resources for the MBS session as described in this procedure.
-	Depend on whether the Target gNB support MBS or not, the MBS Session information is used to allocate resource or not. If the MBS Session information is used, the corresponding QoS flow part information in the unicast PDU Session information is not used.
-	If the MBS Session has already been established in Target gNB, clause 6.27.2.3 describe how to guarantee lossless data.
	If Target gNB support MBS and the MBS delivery session for the indicated MBS Session has not been established towards Target gNB, the Target gNB allocates the shared downlink tunnel information for receiving the MBS data from 5GC and step 3 to 7 applies:
3.	Target gNB selects the AMF to reach MB-SMF and signals a request towards AMF [MB-SMF ID, Multicast context/group ID]. If the RAN node is configured to use a unicast 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.
4.	AMF forwards the request towards the MB-SMF.
5.	For unicast transport of the multicast distribution session, MB-SMF configures MB-UPF to transmit the multicast distribution session towards Target gNB (using the received IP address and a GTP-U TEID).
6.	MB-SMF sends a multicast distribution session response to AMF. For multicast transport of the multicast distribution, it indicates in the downlink tunnel information the transport multicast address for the multicast session.
7.	AMF forwards multicast distribution session response to Target gNB.
8.	In the response message, the Target gNB includes the admitted unicast PDU Session information, and, if the MBS Session has been accepted at the Target gNB, also the MBS Session information. Based on the response message, the source gNB knows whether the Target RAN supports MBS Session or not.
NOTE:	If the Target gNB support MBS, the Target gNB allocates resources to receive data based both on the shared downlink tunnel information and the unicast PDU session downlink tunnel information.
9.	If the Target gNB does not support the MBS Session, the MBS Session packets are forwarded to the Target gNB as QoS flow within the unicast PDU Session. After UE successfully connected to the Target RAN, the target RAN starts to send the forwarded data to UE.
10.	The source RAN sends the Handover Command to UE.
12.	The Target gNB sends Path Switch Request to AMF. The Path Switch Request includes N2 SM message for each active PDU Session including the MBS Session information if it is accepted in the Target gNB.
13.	The AMF invokes Nsmf_PDUSession_UpdateSMContext request towards SMF, the message includes the received N2 SM message.
Based on the received N2 SM message, the SMF can differentiate two cases:

-	Case A) The Target gNB supports MBS. Step 14 applies and steps 15~21 are skipped.
14. The SMF interact with the UPF only for unicast PDU Session. The SMF instructs the UPF to send the end market  packet towards the source gNB and to send subsequent packets towards the target gNB within the unicast PDU Session.

-	Case B) The Target gNB does not support MBS and the UPF is not yet configured to forward multicast data via unicast. Steps 15 to 21 apply.
15.	The SMF instructs the UPF to forward multicast data within the unicast PDU. If delivery of the multicast data from MB-UPF to UPF needs to be configured, and unicast transport is to be used, the SMF also instructs the UPF to allocate a tunnel endpoint for reception of multicast data from the MB-UPF.
	If delivery of the multicast data from MB-UPF to UPF needs to be configured, steps 16 to 18 apply.
16	The SMF sends a request to the MB-SMF to distribute multicast data toward the UPF and provides the tunnel endpoint received in step 5.
17.	If multicast data are transported via unicast, the MB-SMF configures the MB-UPF to send the multicast data to the received tunnel endpoint.
18.	The MB-SMF replies to the SMF. If multicast data are transported via multicast, the MB-SMF provides endpoint information including the transport multicast address.
19.	If multicast data are transported via multicast, the SMF provides endpoint information including the transport multicast address to the UPF. 
20. The SMF instructs the UPF to send the end markert packet towards the source gNB and to send subsequent packets towards the target gNB within the unicast PDU Session.
210.	The Source gNB forwards the end marker to Target gNB via the PDU session. The target gNB starts to send the buffered packets for the PDU Session including buffered MBS data if any to the UE.
If the Source gNB previously received the MBS session data from MB-UPF but does no longer require them because no other served UEs participate in the MBS session steps 22 to 26 apply:
22.	Source gNB signals a request to terminate multicast distribution towards AMF [MB-SMF ID, Multicast context/group ID].
23.	AMF forwards the request towards the MB-SMF
24.	For unicast transport of the multicast distribution session, MB-SMF configures MB-UPF to terminate transmitting the multicast distribution session towards the Source.
25.	MB-SMF sends a multicast distribution session termination response to AMF.
26.	AMF forwards multicast distribution session response to Source gNB.
Step 29 is performed only for the case: if the source gNB does not support MBS, but the Target gNB supports MBS:
29.	After handover completion, if the UE and Target RAN supports MBS per received N2 SM information, the SMF triggers the MBS session establishment, and request Target gNB to establish the MBS Session. Steps 6 to 23 of Solution 3 (see clause 6.3.2.1) are performed.
Steps 5 to 23 of Solution 3 (see clause 6.3.2) are performed.
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To cover the scenarios defined in 6.27.1, the N2 based handover procedure is shown below:




Figure 6.27.2.2-1: MBS N2 based HO towards a RAN
Comparing to the existing N2 based handover procedure (see TS 23.502 [8] clause 4.9.1.3), the following enhancements is added:
2.	The source RAN sends the handover required to S-AMF.
	Depending on whether the source RAN has established the MBS Session (i.e. the shared MBS traffic delivery method for the UE) or not, in the RAN container the Source RAN includes:
a)	both MBS Session information including the associated MBS Session identifier and unicast PDU Session information (i.e. the shared MBS traffic delivery method is configured for the UE); or
b)	only unicast PDU Session information. The unicast PDU Session information also includes the information of the QoS flows of the unicast PDU session associated with the MBS session (i.e. the individual MBS traffic delivery method is configured for the UE).
NOTE 1:	For the case of source RAN not supporting 5G MBS, b) always applies.
	Also the Source RAN indicates QoS flow(s) for which forwarding is needed.
4.	Based on whether the MBS Session is established at the source RAN side, the SMF can differentiate two cases:
-	If MBS Session has been established at the source RAN, the SMF includes both MBS Session information including the associated MBS Session identifier and unicast PDU Session information to the Target RAN.
-	If MBS Session has not been established at Source RAN, the SMF only includes the unicast PDU Session information to the Target gNB, i.e. the QoS flows of the PDU Session include the QoS flows for MBS data packet.
-	An indication of whether forwarding is possible is also included in the N2 SM message.
5.	The Target RAN prepares the radio resource based on the received information.
	For the case that the Target RAN received MBS QoS profile with only unicast PDU Session information:
-	Since the MBS data are transmitted via the unicast QoS flows of the PDU Session, the Target RAN just allocates resource for the unicast PDU Session as usual.
	For the case that the Target RAN received both MBS Session information and unicast PDU Session information:
-	If the Target RAN does not support MBS, the MBS Session information is not used. The Target RAN uses the unicast PDU Session information to allocate resource to deliver MBS data. The MBS data are transmitted as one of the QoS flows in the unicast PDU Session.
-	If the Target RAN supports MBS, the Target RAN use the MBS Session information allocate resource to deliver the MBS data. The corresponding QoS flow part information in the unicast PDU Session information is not used.
NOTE 2:	If the Target gNB support MBS, the Target gNB allocates resources to receive data based both on the shared downlink tunnel information and the unicast PDU session downlink tunnel information.
	If Target RAN support MBS and the MBS delivery session for the indicated MBS Session has not been established towards Target RAN, the Target RAN allocates the shared downlink tunnel information for receiving the MBS data from 5GC and steps 6 to 10 apply:
6.	Target RAN node selects the AMF to reach MB-SMF and signals a request towards AMF [MB-SMF ID, Multicast context/group ID]. If the RAN node is configured to use a unicast 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.
7.	AMF forwards the request towards the MB-SMF
8.	For unicast transport of the multicast distribution session, MB-SMF configures MB-UPF to transmit the multicast distribution session towards Target RAN node (using the received IP address and a GTP-U TEID).
9.	MB-SMF sends a multicast distribution session response to AMF. For multicast transport of the multicast distribution, it indicates in the downlink tunnel information the transport multicast address for the multicast session.
10.	AMF forwards multicast distribution session response to Target RAN node.
11.	The Target RAN sends handover request Ack to T-AMF, includes N2 SM message for each accepted PDU Session and MBS Session (if need and accept) as allocated at the step 5.
12.	The T-AMF invokes Nsmf_PDUSession_UpdateSMContext request towards SMF, the message includes the N2 SM message.
13.	If the target RAN does not support MBS, and indirect forwarding is needed, the forwarding tunnel for unicast PDU Session is used for the MBS data. The indirect forwarding tunnel is established as in existing N2 based handover procedure in TS 23.502 [8].
17.	The source RAN sends the Handover Command to UE.
18.	The source RAN forwards data to the target RAN either directly or indirectly via the UPF.
	If the target RAN does not support MBS,, the source RAN copies the MBS data received from 5GC, and forwards the packet(s) via the unicast PDU session forwarding tunnel to Target RAN.
2119.	The AMF invokes Nsmf_PDUSession_UpdateSMContext request towards SMF, the message includes the received N2 SM message.
Based on the received N2 SM message at step 26, the SMF can differentiate two cases:
-	Case A) The Target RAN supports MBS. Step 22 applies and steps 23~29 are skipped.
22.  The SMF interact with the UPF only for unicast PDU Session. The SMF instructs the UPF to send the end marker packet towards the source gNB and to send subsequent packets towards the target gNB within the unicast PDU Session.

-	Case B) The Target RAN does not support MBS. If the UPF is not yet configured to forward multicast data via unicast, steps 23 to 29 apply
23.	The SMF instructs the UPF to forward multicast data within the unicast PDU. If delivery of the multicast data from MB-UPF to UPF needs to be configured, and unicast transport is to be used, the SMF also instructs the UPF to allocate a tunnel endpoint for 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 27apply.
24.	The SMF sends a request to the MB-SMF to distribute multicast data toward the UPF and provides the tunnel endpoint received in step 5.
25.	If multicast data are transported via unicast, the MB-SMF configures the MB-UPF to send the multicast data to the received tunnel endpoint.
26.	The MB-SMF replies to the SMF. If multicast data are transported via multicast, the MB-SMF provides endpoint information including the transport multicast address.
27.	If multicast data are transported via multicast, the MB-SMF provides endpoint information including the transport multicast address to the UPF. The SMF instructs the UPF to send the end market packet towards the source gNB and to send subsequent packets towards the target gNB within the unicast PDU Session.
28.	The SMF instructs the UPF to send the end market packet towards the source gNB and to send subsequent packets towards the target gNB within the unicast PDU Session. The UPF sends the end marker packet(s) for the specific UE via old path of the PDU session to the Source RAN.
29.	The Source RAN forwards the end marker to Target RAN via the PDU session.
	If the Source RAN node previously received the MBS session data from MB-UPF but does no longer require them because no other served UEs participate in the MBS session steps 30 to 34 apply:
30.	Source RAN node signals a request to terminate multicast distribution towards AMF [MB-SMF ID, Multicast context/group ID].
31.	AMF forwards the request towards the MB-SMF
32.	For unicast transport of the multicast distribution session, MB-SMF configures MB-UPF to terminate transmitting the multicast distribution session towards the Source RAN node.
33.	MB-SMF sends a multicast distribution session termination response to AMF.
34.	AMF forwards multicast distribution session response to Source RAN node.
Step 36 is performed only if the source RAN does not support MBS, but the Target RAN supports MBS:
36.	After handover completion, if the UE and Target RAN supports MBS per received N2 SM information, the SMF triggers the MBS session establishment, and request Target RAN to send MBS data to UE via the MBS Session. Steps 6 to 23 of clause 6.3.2.1 are performed.
	Steps 9 to 23 of clause 6.3.2 are performed.
* * * * End of changes * * * *
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