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Abstract of the contribution: This paper proposes to resolve the EN in clause 7.2.3, and avoid duplication on the shared delivery establishment.
1. Proposal

It proposes to remove the EN which has the RAN dependency on the normal case (not controversial). e.g. 

Editor's note:
Details for Xn based handover will be aligned with RAN WGs.

Alignment with RAN WG can be done after RAN WG make the agreement. It just remove this EN.

It proposes to remove the duplicated part on the shared delivery establishment which has been defined in the clause 7.2.1.4.

It proposes to adopt the following change.
*****************************************Start 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.

Editor's note:
It is FFS that 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 if it deduces the MBS Session from network configuration.
-
The 5GC terminates the 5GC Individual MBS traffic delivery method after the shared delivery has been established.
*****************************************Next of Change**********************************************
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 gNB supporting 5G MBS.
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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 which causes:

-
a 5G MBS non-supporting target NG-RAN node to prepare unicast resources according to unicast information;

‐
a 5G MBS supporting target NG-RAN node to allocate to the UE shared NG-RAN resources according to the MBS session information. Target NG-RAN triggers setup of the resources for the 5GC shared MBS traffic delivery.

1.
Target NG-RAN to AMF: the target NG-RAN sends N2 Path Switch Request to AMF.


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) or PDU Session Resources to support 5GC individual MBS traffic delivery have been established in the target NG-RAN for the UE.


Based on the received N2 SM message, the SMF can differentiate two cases:
Case A)
The target NG-RAN supports 5G MBS. Step 3 applies and steps 4~8 are 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, steps 4 to 8 apply.

4.
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 mapped unicast 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 a 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.

11.
SMF to AMF: The SMF responds to AMF through Nsmf_PDUSession_UpdateSMContext response.

12.
AMF to target NG-RAN: The AMF sends the path switch Ack to target NG-RAN.

7.2.3.3
N2 based handover from MBS supporting NG-RAN node

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)).

4.
SMF to T-AMF: The T-AMF is provided with associated PDU Session information and the MBS session related 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:

6-10.
If the shared delivery has not been established, the target NG-RAN initiates the shared delivery establishment towards the MB-SMF. Details is defined in the clause 7.2.1.4.




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


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:
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_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.

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_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.

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.
28./29.


Editor's note:
Details on data forwarding, if applicable, needs to wait for RAN WGs.
*******************************************End of Change**********************************************
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