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Abstract of the contribution: This paper discuss that how the SMF is aware of the target NG-RAN MBS capability when the source RAN does not support MBS and fix the related ENs.
1. Discussion
In the last meeting, it has agreed that the SMF uses the MBS capability indication (explicit in join and N2 HO, and implicit in Xn HO) from NG-RAN to get RAN MBS capability in the join and N2 handover.

But how the SMF know the target NG-RAN MBS capability in Xn HO from non-MBS NG-RAN if the individual delivery has been established is pending.

There are 4 potential solutions:
Alt-1:  MBS capable target NB-RAN always report MBS capability in path switch.

Because the MBS capable does not know whether there is individual delivery has been established in the source NG-RAN, it will report the MBS capability in path switch in every time, every UE, every PDU.

Because there is significant impact to the existing system, it proposes not considering this option.

Alt-2:  MBS capable target NB-RAN use the existing Xn HO parameters to determine there is individual delivery in the source, and report to SMF in path switch.

The potential candidate parameters may:

· Reserved PDU session id

· Reserved QFI

· Specific S-NSSAI (the NG-RAN does not know the DNN for the PDU session, only know the S-NSSAI) 
Reserved/specific value for above parameters are not acceptable because of the impacts to the system

Alt-3:  Always try mode switch after Xn HO

After Xn HO, if the source NG-RAN is non-MBS capable and there is individual delivery, the SMF always try the mode switch towards the NG-RAN.

This is not a good solution, because when the UE moves within an area without MBS capability, SMF always performs unnecessary attempts that are doomed to fail.
Alt-4:  AMF reporting

The AMF has known the NG-RAN capability in the 23.247.

When the individual delivery is used, the SMF can subscribe with AMF about the NG-RAN capability. To avoid unnecessary reporting, the event trigger can be “Xn HO from non-MBS NG-RAN to MBS NG-RAN”. So when the UE move within non-MBS capable area, or within MBS capable area, the AMF does not notify the SMF.

Because the switch is perform after HO, so the notification mechanism is timely enough to trigger the mode switching. There is no real time requirement for SMF to know the target NG-RAN capability in Xn HO when the source RAN is non-MBS capable.
So it proposes to select the alt-4 as way forward.
Proposal 1: It proposes the AMF notify the NG-RAN MBS capability on demand.
2. Proposal

It proposes to adopt the following change to 23.247.
*****************************************Start of Change**********************************************
5.3.2.3
SMF
The SMF performs the following functions to support MBS:
-
Discovering MB-SMF for multicast session.

-
Authorizing multicast session join operation if needed.
-
Interacting with MB-SMF to obtain and manage multicast session context.

-
Interacting with RAN for shared data transmission resource establishment.
-
Subscribe NG-RAN MBS capability to AMF for individual delivery.
NOTE:
SMF and MB-SMF may be co-located or deployed separately.

*****************************************Next of Change**********************************************
5.3.2.6
AMF

The AMF performs the following functions to support MBS:

-
Signalling with NG-RAN and MB-SMF for MBS Session management.

-
Selection of NG-RANs for notification of multicast session activation toward UEs in CM-IDLE state.

-
Selection of NG-RANs for broadcast.

-
Signalling with NG-RAN for NG-RAN MBS capability, or.

-
May be configured with NG-RAN MBS capability.

-
Notifying the NG-RAN MBS capability to SMF.
*****************************************Next of Change**********************************************
6.3.1
Mobility of Multicast MBS session

The mobility of multicast MBS service is supported when:

-
The UE moves from a NG-RAN node that supports MBS to a target NG-RAN node that supports MBS; or

-
The UE moves from a NG-RAN node that supports MBS to a target NG-RAN node that does not support MBS and vice versa.

During the mobility from a NG-RAN node that supports MBS to a target NG-RAN node that supports MBS, or from a NG-RAN node that supports MBS to a target NG-RAN node that does not support MBS, minimization of data loss should be supported.
Editor's note:
How to support the minimization of data loss is for RAN WG to decide.

To support Handover from NG-RAN node that supports MBS to a target NG-RAN node that supports MBS:

-
If the shared delivery for the MBS session has not been established towards target NG-RAN, the target NG-RAN establishes the shared delivery for the MBS Session with MB-SMF and MB-UPF.
To support Handover from NG-RAN node that supports MBS to a target NG-RAN node that does not support MBS:

-
mapping information about unicast QoS flows for multicast data transmission and the information of associated multicast QoS flows are provided to the NG-RAN node. This is already performed during the PDU session modification procedure for the PDU session associated with the MBS session when the UE Joins into the MBS Session;

-
during the handover procedure, the delivery method is switched from 5GC Shared MBS traffic delivery method to 5GC Individual MBS traffic delivery method, i.e. the N3 tunnel of the PDU Session for 5GC Individual MBS traffic delivery needs to be activated towards the target NG-RAN node. The SMF realizes that the target NG-RAN node does not support MBS.
-
the SMF and the MB-SMF shall activate the GTP tunnel between the UPF and the MB-UPF for 5GC Individual MBS traffic delivery method, if needed.
To support Handover from a NG-RAN node that does not support MBS to a target NG-RAN node that supports MBS:
-
The PDU sessions, including the one associated with the MBS session and used for 5GC Individual MBS traffic delivery, are handed over to the target NG-RAN node.
-
If the SMF has subscribed RAN MBS capability using event “Xn HO from non-MBS capable NG-RAN to MBS capable NG-RAN”, the AMF notify SMF.

-
SMF triggers mode switch, i.e. from 5GC Individual MBS traffic delivery method to 5GC shared MBS traffic delivery method.

*****************************************Next of Change**********************************************
7.2.3.4
Xn/N2 based handover from non-MBS supporting NG-RAN node

When the UE has joined the MBS session and the source NG-RAN node does not support 5MBS, the 5GC Individual MBS traffic delivery method is used for the 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 handover from an NG-RAN node not supporting MBS to an NG-RAN node supporting MBS:

-
The source NG-RAN node requests the mapped QoS Flow(s) in the associated unicast PDU session to be handed over to the target NG-RAN node.

-
After successful handover, the AMF notify the NG-RAN MBS capability to SMF if SMF has subscribed event “Xn HO from non-MBS capable NG-RAN to MBS capable NG-RAN” with AMF. The SMF triggers modification of the PDU Session resources at NG-RAN including transfer of the MBS related information in N2 SM Info, i.e. the SMF changes the MBS session data delivery method from 5GC Individual MBS traffic delivery method to 5GC shared MBS traffic delivery method, and stops the multicast traffic forwarding at the UPF.

The following applies for an N2 handover from an NG-RAN node not supporting MBS to an NG-RAN node supporting MBS:

-
During handover preparation phase, the SMF includes the MBS related information in N2 SM Information and sends it to target NG-RAN. The target NG-RAN indicates its support of MBS to SMF by including the MBS session information in N2 SM information. The NG-RAN node adds the UE into the MBS session context.

-
After successful handover, the SMF stops the multicast traffic forwarding at the UPF i.e. individual delivery.
*******************************************End of Change**********************************************
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