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Abstract of the contribution: This paper discusses and proposes solution alternatives for MBS Session Activate/Deactivate. 
1. Discussion
In pre-SA2#145E CC meeting, documents starting with [001] and [002] (at 145E pre-meeting CC.rar) intend to improve signalling efficiency and to ensure procedures’ coherence. Three solution alternatives are provided and briefed as follows: 
Alternative-1: MBS Session Activation via SMF and MBS Session Deactivation bypass SMF
In this alternative, it’s our understanding that the associated PDU Session should be always-on, otherwise the associated PDU Session may not be activated at Service Request. 
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Figure 1 Alternative 1: MBS Session Activation/Deactivation

Alternative-2: MBS Activation/Deactivation via SMF
Precondition: 
(1) AMF becomes aware of UE join state piggybacked in existing message; 
(2) As it is the SMF triggering activation/deactivation towards the NG-RAN via the AMF, there is no need for either AMF or NG-RAN to register and de-register towards the MB-SMF. 
(3) PDU Session used for UE join is considered “always-on” to ensure the PDU Session associated with MBS Session is always activated when UE enters CM-CONNECTED.
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Figure 2 Alternative-2: MBS Session Activation/Deactivation

Alternative-3: MBS Activation/Deactivation bypass SMF
Precondition: 
(1) AMF becomes aware of UE join state using existing message; 
(2) To facilitate the activation/deactivation from MB-SMF to AMF directly, the AMF need to register towards MB-SMF when the first UE join the MBS session and de-register when the last UE leave the MBS session
(3) PDU Session used for UE join is considered “always-on” so that the PDU Session associated with MBS Session is always activated when UE enters CM-CONNECTED.
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Figure 3 Alternative-3: MBS Session Activation/Deactivation

Alternative 2 and Alternative 3 can improve signaling efficiency as well as maintain a symmetric system design. Alternative 1 does not have a symmetric design.
With the involvement of the AMF in the shared delivery of the MBS session in both Alternatives 2&3, when receiving the activation request, the AMF can perform the activation to all involved NG-RAN and perform group paging consolidating all joined UE in the AMF (not limited to the UEs in one SMF). It can bring higher efficiency in the MBS session activation.
To let AMF become aware of UE join/UE level in Alternative 2 and Alternative 3, the UE join, UE leaves and handover procedures need an update. 

[Proposal-1] It’s proposed to adopt Alternative 2 or 3. Alternative 3 is slightly preferred as the SMF does not need to care about the MBS Session state.
2 Proposal

Below described are Alternative-2 and Alternative-3 for MBS Session Activation/Deactivation. Dependent on the meeting discussion, TS 23.247 can be updated accordingly:
Alternative-2: MBS Activation/Deactivation via SMF
* * *Alternative-2: Start of change* * * 
7.2.1.3
MBS join and Session establishment procedure

The following steps are executed before the UE requests to join the MBS session:

-
The MBS Session has been configured/started.

-
The UE registers in the PLMN and establishes a PDU session.

-
The UE has known at least the MBS Session ID of a multicast group that the UE can join, e.g. via announcement.
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Figure 7.2.1.3-1: PDU Session modification for multicast

1.
To join the multicast group, the UE sends the PDU Session Modification Request (MBS Session ID). MBS Session ID indicates the multicast group that UE wants to join.

2.
Per the received MBS Session ID, the SMF recognize this is MBS Session join request. The SMF authorizes MBS Session join request, see clause 6.1.1.

3.
If SMF has no information about the multicast context for the indicated MBS Session, SMF checks at the NRF whether a multicast context for the indicated MBS Session exists in the system, by using Nnrf_NFDiscovery request (MBS Session ID). If a multicast context already exists in the NRF, the NRF responses with Nnrf_NFDiscovery response (MB-SMF ID).

Editor's note:
Whether SMF acting as the MB-SMF is needed and how it works if needed is FFS.

Editor's note:
More consideration on how to prevent denial of service attack type situation when first UE joining the multicast group, triggers the MB-UPF to join the multicast tree towards the content provider is FFS.

4.
By using Nsmf_MBSSession_Create request (MBS Session ID), SMF interacts with MB SMF to retrieve multicast QoS flow information of the indicated MBS session.

5.
SMF responds to AMF through Nsmf_PDUSession_UpdateSMContext response(N2 SM information (PDU Session ID, MBS Session ID, MB-SMF ID, multicast QoS flow information, updated PDU Session information, mapping between unicast QoS flow and multicast QoS flow information), N1 SM container (PDU Session Modification Command), UE joining info) to:

-
create a MBS session context for the indicated MBS session in the RAN, if it does not exist already; and

-
inform about the relation including the mapping information between the multicast context and the UE's PDU session to RAN.
-
inform AMF of the UE joined info. The AMF creates MBS Session context if this is the first UE joining the MBS Session.

Based on operator policy, the SMF may prepare for individual 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:
Whether it needs to inform about the relation including the mapping information between the multicast context and the UE's PDU session to UE is FFS.
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.

* * * Alternative-2: Next changes * * * 

7.2.2.2
MBS session Leave
When the UE determines to leave the Multicast MBS Service, it shall send PDU session Modification request to inform the 5GC the leaving operation. The Fig 7.2.2.2-1 describes the procedure.
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Figure 7.2.2.2-1: UE initiated multicast MBS session leave

1.
The UE sends the PDU Session Modification Request when the UE determine to leave the Multicast MBS Service. The Request carries the MBS session ID which the UE want to leave.

2.
The AMF invokes Nsmf_PDUSession_UpdateSMContext to SMF. The MBS session leaving information (i.e. leave indication, MBS session ID).

3.
[conditional] If the UE is the last UE served with 5GC Individual MBS traffic delivery method in this SMF for this MBS session and the SMF is not collocated with the MB-SMF, the SMF configures the UPF to stop receiving multicast data from the MB-UPF and invokes Nsmf_MBSession_Update Request (MBS session ID) to release the tunnel between UPF and MB-UPF for this MBS session.

4.
[conditional] If the tunnel between UPF and MB-SMF shall be released, the MB-SMF request to MB-UPF to release the tunnel.

5.
[conditional] The MB-SMF responds to SMF for step 3.

6.
The SMF responds (PDU Session ID, N2 SM information, N1 SM container). In the N2 SM information, the SMF informs the NG-RAN to remove the UE from this MBS session if 5GC Shared MBS traffic delivery method is used.


In the N2 SM information, the SMF also informs the NG-RAN to release the Qos flow which carry or intend to carry the Multicast MBS traffic as defined in TS 23.502 [6] clause 4.3.3.2.
The Nsmf_PDUSession_UpdateSMContext response message includes UE leave info. If the UE is the last one in an MBS Session context, the AMF deletes the MBS Session context. 
7.
The AMF send N2 message (N2 SM information, N1 SM container) to the NG-RAN

8.
The NG-RAN performs the necessary AN-specific resource modification procedure toward the UE and transports the N1 SM container received in step 8 to the UE.

9.
The NG-RAN remove the UE from this MBS session and sends a N2 message to the AMF.

10.
The AMF transfers the N2 message received in step 9 to the SMF via the Nsmf_PDUSession_UpdateSMContext service operation.

The SMF removes the UE from the MBS Session.

11.
If the UE is the last UE in this RAN node for this MBS session, the NG-RAN release MBS session between NG-RAN and MB-UPF.

* * * Alternative-2: Next changes* * * 
7.2.x1
MBS Session Activate
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Figure 7.2.x1-1: MBS Session Activate
Prerequisite: Associated PDU Session is always on. SMF piggybacked UE join state in N11 message and the AMF is aware of the UE join state.
1. AF sends MBS Session Activation.
2. MB-SMF sends MBS Session Activation Request to SMF.

3. SMF pass the message to AMF.

4. AMF sends MBS Session Activation message to NG-RAN and group paging indication if there are CM-IDLE UEs.
5. NG-RAN activates the MBS Session.
6. NG-RAN performs group paging.
7. UE responds to paging by sending Service Request, and AMF update the SMF to activate UP of the associated PDU Session.
8. SMF activates user plane which results in the UE added into MBS Session in NG-RAN
7.2.x2
MBS Session Deactivate
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Figure 7.2.x2-1: MBS Session Deactivate

1. AF sends MBS Session Deactivation message.
2. MB-SMF sends MBS Session Deactivation Request to SMF.

3. SMF forwards the message to AMF.

4. AMF sends MBS Session Deactivation message to NG-RAN, and NG-RAN deactivates the MBS Session.

* * * Alternative-2: Next changes * * * 

7.2.3.3
N2 based handover
Editor's note:
Details for N2 based handover should be aligned with RAN WG.

Editor's note:
Procedure for multicast delivery resource establishment is FFS.

This clause describes the N2 based handover with the MBS Session established at the source 5G MBS-supporting NG-RAN.
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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]):

2.
Source NG-RAN to S-AMF: Handover Required (RAN container (associated PDU session information)).

3. Namf_Communication_CreateUEContext Request from the S-AMF includes UE join info.
4.
SMF to T-AMF: The T-AMF is provided with associated PDU Session information.

5.
T-AMF to Target NG-RAN: The Target NG-RAN prepares the radio resource based on the received information:

-
If the target NG-RAN does not support 5G MBS, the MBS Session information is not used. The target NG-RAN uses the associated mapping PDU Session information to allocate resource to deliver MBS data. The MBS data are transmitted as one of the QoS flows within the unicast PDU Session.

If the target NG-RAN supports 5G MBS, the target NG-RAN uses the MBS Session information to allocate resource to deliver the MBS data. If Target NG-RAN supports 5G MBS and the MBS delivery for the indicated MBS Session has not yet been established towards target NG-RAN, the target NG-RAN allocates the shared downlink tunnel information for receiving the MBS data from 5GC and steps 6 to 10 apply:

6.
Target NG-RAN to AMF: Target NG-RAN node selects the AMF to reach MB-SMF and signals a multicast session distribution request towards AMF via the N2 Message (MBS Session 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 to MB-SMF: AMF invokes the Nmbsmf_MBSSession_Create Request (MBS session ID, [DL tunnel info]) Request towards the MB-SMF to establish the multicast distribution towards AMF.

8.
MB-SMF to MB-UPF: MB-SMF invokes the N4 Session Modification procedure with MB-UPF. For unicast transport of the multicast distribution session, MB-SMF configures MB-UPF to transmit the multicast distribution session towards target NG-RAN node (using the received IP address and a GTP-U TEID).

9.
MB-SMF to AMF: MB-SMF responds to AMF through the Nmbsmf_MBSSession_Create Response. For multicast transport of the multicast distribution, it indicates in the downlink tunnel information and the multicast address for the multicast session.

10.
AMF to Target NG-RAN: AMF provides multicast session distribution response to Target NG-RAN node via the N2 Message.

11.
Target NG-RAN to T-AMF: The target NG-RAN sends Handover Request Ack to T-AMF.

12.
The N2 SM message includes sufficient information to allow the SMF to know whether the target NG-RAN node supports 5G MBS and whether MBS Session Resources (in case the target NG-RAN node supports 5G MBS) have been established or PDU Session Resources to support 5GC individual MBS traffic delivery have been prepared in the target NG-RAN for the UE.

Editor's note:
How the NG-RAN's 5MBS capability is made known is FFS.

Editor's note:
Details on data forwarding in step 13, if applicable, needs to wait for RAN WGs.

Editor's note:
Details on data forwarding in step 18, if applicable, needs to wait for RAN WGs.

21.
T-AMF to SMF: 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 NG-RAN supports 5G MBS. Step 22 applies and steps 23~29 are skipped.

22.
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 23 to 29 apply.

23.
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 mapped unicast QoS Flow(s) of the PDU Session within the unicast PDU(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 unicast 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.

24.
SMF to MB-SMF: The SMF invokes a Nmbsmf_MBSSession_Update (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.

25.
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).

26.
MB-SMF to SMF: The MB-SMF responds to SMF through Nmbsmf_MBSSession_Update response. If multicast data are transported via multicast, the MB-SMF provides endpoint information (e.g. the Common-TEID) including the transport multicast address.

27.
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.
Alternative-2: * * * End of changes * * * 

Alternative-3: MBS Activation/Deactivation bypass SMF
Alternative-3: * * * Start of change* * * 
7.2.1.3
MBS join and Session establishment procedure

The following steps are executed before the UE requests to join the MBS session:

-
The MBS Session has been configured/started.

-
The UE registers in the PLMN and establishes a PDU session.

-
The UE has known at least the MBS Session ID of a multicast group that the UE can join, e.g. via announcement.
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Figure 7.2.1.3-1: PDU Session modification for multicast

1.
To join the multicast group, the UE sends the PDU Session Modification Request (MBS Session ID). MBS Session ID indicates the multicast group that UE wants to join.

2.
Per the received MBS Session ID, the SMF recognize this is MBS Session join request. The SMF authorizes MBS Session join request, see clause 6.1.1.

3.
If SMF has no information about the multicast context for the indicated MBS Session, SMF checks at the NRF whether a multicast context for the indicated MBS Session exists in the system, by using Nnrf_NFDiscovery request (MBS Session ID). If a multicast context already exists in the NRF, the NRF responses with Nnrf_NFDiscovery response (MB-SMF ID).

Editor's note:
Whether SMF acting as the MB-SMF is needed and how it works if needed is FFS.

Editor's note:
More consideration on how to prevent denial of service attack type situation when first UE joining the multicast group, triggers the MB-UPF to join the multicast tree towards the content provider is FFS.

4.
By using Nsmf_MBSSession_Create request (MBS Session ID), SMF interacts with MB SMF to retrieve multicast QoS flow information of the indicated MBS session.

5.
SMF responds to AMF through Nsmf_PDUSession_UpdateSMContext response(N2 SM information (PDU Session ID, MBS Session ID, MB-SMF ID, multicast QoS flow information, updated PDU Session information, mapping between unicast QoS flow and multicast QoS flow information), N1 SM container (PDU Session Modification Command), UE joining info) to:

-
create a MBS session context for the indicated MBS session in the RAN, if it does not exist already; and

-
inform about the relation including the mapping information between the multicast context and the UE's PDU session to RAN.
-
inform AMF of the UE joined info. The AMF creates MBS Session context if this is the first UE joining the MBS Session. The AMF registers itself into MB-SMF.
NOTE: AMF becomes aware of the UE join info and registers itself to MB-SMF so that the MB-SMF can send MBS Session Activation directly to the AMF later only.

Based on operator policy, the SMF may prepare for individual 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:
Whether it needs to inform about the relation including the mapping information between the multicast context and the UE's PDU session to UE is FFS.
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.

* * * Alternative-3: Next changes * * * 

7.2.2.2
MBS session Leave
When the UE determines to leave the Multicast MBS Service, it shall send PDU session Modification request to inform the 5GC the leaving operation. The Fig 7.2.2.2-1 describes the procedure.
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Figure 7.2.2.2-1: UE initiated multicast MBS session leave

1.
The UE sends the PDU Session Modification Request when the UE determine to leave the Multicast MBS Service. The Request carries the MBS session ID which the UE want to leave.

2.
The AMF invokes Nsmf_PDUSession_UpdateSMContext to SMF. The MBS session leaving information (i.e. leave indication, MBS session ID).

3.
[conditional] If the UE is the last UE served with 5GC Individual MBS traffic delivery method in this SMF for this MBS session and the SMF is not collocated with the MB-SMF, the SMF configures the UPF to stop receiving multicast data from the MB-UPF and invokes Nsmf_MBSession_Update Request (MBS session ID) to release the tunnel between UPF and MB-UPF for this MBS session.

4.
[conditional] If the tunnel between UPF and MB-SMF shall be released, the MB-SMF request to MB-UPF to release the tunnel.

5.
[conditional] The MB-SMF responds to SMF for step 3.

6.
The SMF responds (PDU Session ID, N2 SM information, N1 SM container). In the N2 SM information, the SMF informs the NG-RAN to remove the UE from this MBS session if 5GC Shared MBS traffic delivery method is used.


In the N2 SM information, the SMF also informs the NG-RAN to release the Qos flow which carry or intend to carry the Multicast MBS traffic as defined in TS 23.502 [6] clause 4.3.3.2.
The Nsmf_PDUSession_UpdateSMContext response message includes UE leave info. If the UE is the last one in an MBS Session context, the AMF deletes the MBS Session context and deregisters itself from MB-SMF. 
7.
The AMF send N2 message (N2 SM information, N1 SM container) to the NG-RAN

8.
The NG-RAN performs the necessary AN-specific resource modification procedure toward the UE and transports the N1 SM container received in step 8 to the UE.

9.
The NG-RAN remove the UE from this MBS session and sends a N2 message to the AMF.

10.
The AMF transfers the N2 message received in step 9 to the SMF via the Nsmf_PDUSession_UpdateSMContext service operation.

The SMF removes the UE from the MBS Session.

11.
If the UE is the last UE in this RAN node for this MBS session, the NG-RAN release MBS session between NG-RAN and MB-UPF.

Alternative-3: * * * Next changes* * * 
7.2.x1
MBS Session Activate
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Figure 7.2.x1-1: MBS Session Activate

Prerequisite: Associated PDU Session is always on. SMF piggybacked UE join state in N11 message and the AMF is aware of the UE join state. MB-SMF knows the involved AMFs which means that AMF needs to register itself to MB-SMF. The AMF knows involved NG-RANs.
1. AF sends MBS Session Activation.
2. MB-SMF sends MBS Session Activation Request to AMF.

3. AMF sends MBS Session Activation message to NG-RAN including group paging indication if there are CM-IDLE UEs.

4. NG-RAN activates the MBS Session.

5. NG-RAN performs group paging.

6. UE responds to paging by sending Service Request, and AMF update the SMF to activate UP of the associated PDU Session.

7. AMF updates the SMF requesting SMF to activate UP of the associated PDU Session.

8. SMF activates user plane, which results in the UE added into MBS Session in NG-RAN.
7.2.x2
MBS Session Deactivate
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Figure 7.2.x2-1: MBS Session Deactivate

1. AF sends MBS Session Deactivation message.
2. MB-SMF sends MBS Session Deactivation Request to AMF.

3. AMF sends MBS Session Deactivation message to NG-RAN, and NG-RAN deactivates the MBS Session.

Alternative-3: * * * Next changes* * * 
7.2.3.3
N2 based handover
Editor's note:
Details for N2 based handover should be aligned with RAN WG.

Editor's note:
Procedure for multicast delivery resource establishment is FFS.

This clause describes the N2 based handover with the MBS Session established at the source 5G MBS-supporting NG-RAN.
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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]):

2.
Source NG-RAN to S-AMF: Handover Required (RAN container (associated PDU session information)).

3. Namf_Communication_CreateUEContext Request from the S-AMF includes UE join info.
4.
SMF to T-AMF: The T-AMF is provided with associated PDU Session information.

5.
T-AMF to Target NG-RAN: The Target NG-RAN prepares the radio resource based on the received information:

-
If the target NG-RAN does not support 5G MBS, the MBS Session information is not used. The target NG-RAN uses the associated mapping PDU Session information to allocate resource to deliver MBS data. The MBS data are transmitted as one of the QoS flows within the unicast PDU Session.

If the target NG-RAN supports 5G MBS, the target NG-RAN uses the MBS Session information to allocate resource to deliver the MBS data. If Target NG-RAN supports 5G MBS and the MBS delivery for the indicated MBS Session has not yet been established towards target NG-RAN, the target NG-RAN allocates the shared downlink tunnel information for receiving the MBS data from 5GC and steps 6 to 10 apply:

6.
Target NG-RAN to AMF: Target NG-RAN node selects the AMF to reach MB-SMF and signals a multicast session distribution request towards AMF via the N2 Message (MBS Session 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 to MB-SMF: AMF invokes the Nmbsmf_MBSSession_Create Request (MBS session ID, [DL tunnel info]) Request towards the MB-SMF to establish the multicast distribution towards AMF.

8.
MB-SMF to MB-UPF: MB-SMF invokes the N4 Session Modification procedure with MB-UPF. For unicast transport of the multicast distribution session, MB-SMF configures MB-UPF to transmit the multicast distribution session towards target NG-RAN node (using the received IP address and a GTP-U TEID).

9.
MB-SMF to AMF: MB-SMF responds to AMF through the Nmbsmf_MBSSession_Create Response. For multicast transport of the multicast distribution, it indicates in the downlink tunnel information and the multicast address for the multicast session.

10.
AMF to Target NG-RAN: AMF provides multicast session distribution response to Target NG-RAN node via the N2 Message.

11.
Target NG-RAN to T-AMF: The target NG-RAN sends Handover Request Ack to T-AMF.

12.
The N2 SM message includes sufficient information to allow the SMF to know whether the target NG-RAN node supports 5G MBS and whether MBS Session Resources (in case the target NG-RAN node supports 5G MBS) have been established or PDU Session Resources to support 5GC individual MBS traffic delivery have been prepared in the target NG-RAN for the UE.
Editor's note:
How the NG-RAN's 5MBS capability is made known is FFS.

Editor's note:
Details on data forwarding in step 13, if applicable, needs to wait for RAN WGs.

Editor's note:
Details on data forwarding in step 18, if applicable, needs to wait for RAN WGs.

21.
T-AMF to SMF: The AMF invokes Nsmf_PDUSession_UpdateSMContext request towards SMF, the message includes the received N2 SM message.
If the MBS does not exist in the T-AMF, the T-AMF registers itself to the MB-SMF.
Based on the received N2 SM message, the SMF can differentiate two cases:

Case A)
The Target NG-RAN supports 5G MBS. Step 22 applies and steps 23~29 are skipped.

22.
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 23 to 29 apply.

23.
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 mapped unicast QoS Flow(s) of the PDU Session within the unicast PDU(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 unicast 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.

24.
SMF to MB-SMF: The SMF invokes a Nmbsmf_MBSSession_Update (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.

25.
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).

26.
MB-SMF to SMF: The MB-SMF responds to SMF through Nmbsmf_MBSSession_Update response. If multicast data are transported via multicast, the MB-SMF provides endpoint information (e.g. the Common-TEID) including the transport multicast address.

27.
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.
Alternative-3: * * * End of changes * * * 
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