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Abstract of the contribution: Proposes to move the multicast session to a unicast PDU session and to PDN connection when moving to E-UTRAN/EPC.
1. Proposed changes to TR 23.757
************************* START CHANGES (ALL NEW TEXT) *************************

6.X
Solution #X: Switching to unicast transport for mobility to E-UTRAN/EPC. 
6.X.1
Functional Description

This solution addresses Key Issue 9 and proposes a solution based on Solution 3 overall system architecture, and Solution 27 concepts for mobibility outside of 5G MBS support, where in this case the area of non-support is another RAT/CN type: E-UTRAN/EPC.
The solution has the following main characteristics:

-
For 5GC to EPC mobility, the MBS session context is moved to the associated unicast PDU Session before executing inter-CN-type handover. Then regular 5GC to EPC handover applies, where the MBS data will transported via PDN connection corresponding to the unicast PDU Session.  

-
For EPC to 5GC mobility, the SMF detects the UE has returned to an area where MBS is supported, and reactivate the MBS session for the UE. 
6.X.2
Procedures

6.X.2.1
Connected mode mobility from NR 5GS to E-UTRAN/EPC with an active MBS session.
Figure 6.X.2.1-1 shows the call flow for transitioning a MBS session context into a unicast PDU session context before moving to E-UTRAN/EPC. The UE then MBS data is transported over the PDN connection for the UE while it is in E-UTRAN/EPC. 
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Figure 6.3.2-1: PDU Session modification for multicast

The procedure follows exactly the same message flow as 5GS to EPS handover as defined in TS 23.502 [] with the following modifications.
1. When the NG-RAN decides to initiate 5GS to EPS handover, the NG-RAN first creates a radio bearer context for the unicast PDU session associated with the Multicast context if not already created. In handover required message the NG RAN does not include any information related to the Multicast session context.

2. The PGW-C+SMF detects that the UE is moving to E-UTRAN/EPC and includes the configuration  for only the associated PDU Session, and removes the configuration for the Multicast session context for this UE in N4 Session Modification message. The UPF then will use the unicast tunnel for this UE. 

3-10: regular procedure for unicast handover.  

11b. In Handover command the UE releases the radio resources for the multicast session and continues regular 5GS to EPS handover with the radio reources for the unicast PDN connection. 
6.X.2.2
Connected mode mobility from E-UTRAN/EPC to NR 5GS
Connected mode mobility between non-supporting NG RAN to supporting NG-RAN node follow regular EPS to 5GS handover procedure as per TS 23.502. Note that the UE and SMF already have SM context for the Multicast session, but the UE is bring served by the associated unicast PDU session at the moment of the handover initiation. 

After connected mode mobility procedure has been completed then:

· The PGW-C+SMF detects the UE is now in an NG-RAN that supports 5G MBS. 

· SMF reconfigures UPF to change from unicast tunnel to shared tunnel for this UE. 

· SMF sends message to RAN to establish MBS context for this UE. 

· UPF sends over unicast GTP-U tunnel and end-marker with the associated sequence number for the associated shared tunnel for next packet. 

· NG RAN starts RRC reconfiguration to move UE to MBS QoS flow, and provides UE with information of the PDPC sequence number of the packet following the last one received in the unicast QoS flows. 

6.X.2.3
Idle mode mobility between nonsupporting NG RAN and supporting NG-RAN node
During idle to connected mode transition the SMF detects whether the UE is connecting via a supporting NG RAN node or E-UTRAN/EPC, and configures the PGW-U+UPF and RAN accordingly with the unicast PDN connection (E-UTRAN/EPC) or the Multicast session (NR/5GC). 

6.X.3
Impacts on services, entities and interfaces
PGW-C+SMF: Support for detecting and moving the MBS transport to a unicast PDN connection in E-UTRAN/EPC a
PGW-U+UPF: Switching tunnel between unicast PDN connection to shared tunnel for multicast session. 
NG RAN: Switching to radio resources for the unicast PDU Sesion before handover to EPC. 

UE: support of switching between unicast PDU session/PDN connection and multicast session. 
************************* END OF CHANGES (ALL NEW TEXT) *************************
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