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Abstract of the contribution: This contribution proposes a new solution for MBS service handover.
Discussion
When a UE is receiving MBS service from the source NG-RAN, the UE may move to another NG-RAN, and there are different cases considering the MBS situation in another NG-RAN.

Case 1: the new RAN does not support MBS mechanism.
Case 2: the new RAN supports MBS mechanism but there is no existing MBS session in the new RAN
Case 3: the new RAN supports MBS mechanism and the MBS session exists in the new RAN. 

It is assumed to take solution #3 as baseline that the unicast context is setup accompanied with MBS context. 
for case 1, the legacy handover can be reused to transfer unicast context to the target NG-RAN, in order to achieve loss handover, the existing direct or indirect data forwarding can be used before path switching. 
For case 2, similar with case 1, the unicast context and the multicast context can be handed over to the target RAN node and a AN resource will be established for the handed-over MBS session, and direct or indirect data forwarding can be used before path switched to the new MBS path.

For case 3, if the MBS session is already established in the target RAN node, there could be asynchronous downlink data transmission between the source RAN node and the target RAN node, how to guarantee data lossless need to by considered.

This contribution proposes a solution to achieve lossless handover procedure for case 3, to support the service continuity for MBS session during handover. The general concept is that the PSA UPF insert a sequence number to the MBS packet which will be transmitted via different RAN nodes, and the target RAN node provides compensation transmission or mitigation transmission using unicast transmission according to the sequence number of packets for the handover UE before switching the UE to the existing MBS session. When the sequence number (SN in the figure) for the UE is equal to the sequence number (SN’) of the MBS session, the target RAN node switches the UE from unicast to multicast. The following figure illustrates compensation transmission and mitigation transmission.
[image: image1.jpg]SN=

“n

1) before handover

UE

2) during handover

UE

3) after handover using

unicast

UE

4) switch to MBS session

when SN=SN’





1) Before handover, MBS packet is transmitted via RAN1 and RAN2, and the data is asynchronous transmission in RAN node1 and RAN node2 with the respective sequence number SN and SN’.

2) During handover, the unicast and multicast context are forwarded to the target RAN node, and the target RAN node establishes a unicast AN resource (N3 tunnel and Uu DRB) to the UE. The MBS packets to be transmitted to the UE via the source RAN node are forwarded to the target RAN node via direct/indirect data forwarding tunnel and the target RAN node will send these packets to the UE using unicast.

3) After handover, the MBS packets are transmitted to the UE using unicast resource, and if packets for the UE are transmitted more slowly than the MBS session (i.e. the SN<SN’), then the target RAN node can speed up scheduling for unicast; if the packets for the UE are transmitted more quickly than the MBS session, the target RAN node can speed down scheduling the unicast transmission.
4) The target RAN node identifies the SN=SN’, the target RAN node switches the UE from unicast to multicast.
Proposal

* * * Start of change * * * 

6.X
Solution #X: Solution for broadcast and unicast switching
6.X.1
Functional description
When a UE is receiving MBS service from the source NG-RAN, the UE may move to another NG-RAN, and there are different cases considering the MBS situation in another NG-RAN.

Case 1: the new RAN does not support MBS mechanism.

Case 2: the new RAN supports MBS mechanism but there is no existing MBS session in the new RAN

Case 3: the new RAN supports MBS mechanism and the MBS session exists in the new RAN. 

It is assumed to take solution #3 as baseline that the unicast context is setup accompanied with MBS context. 
for case 1, the legacy handover can be reused to transfer unicast context to the target NG-RAN, in order to achieve loss handover, the existing direct or indirect data forwarding can be used before path switching. 

For case 2, similar with case 1, the unicast context and the multicast context can be handed over to the target RAN node and a AN resource will be established for the handed-over MBS session, and direct or indirect data forwarding can be used before path switched to the new MBS path.

For case 3, if the MBS session is already established in the target RAN node, there could be asynchronous downlink data transmission between the source RAN node and the target RAN node, how to guarantee data lossless need to be considered. In order to achieve lossless hand over for this case, target RAN node provides compensation transmission or mitigation transmission using unicast transmission before switching the UE from unicast to multicast.

The general concept is that the PSA UPF insert a sequence number to the MBS packet which will be transmitted via different RAN nodes, and the target RAN node provides compensation transmission or mitigation transmission using unicast transmission according to the sequence number of packets for the handover UE before switching the UE to the existing MBS session. When the sequence number (SN in the figure) for the UE is equal to the sequence number (SN’) of the MBS session, the target RAN node switches the UE from unicast to multicast. The following figure illustrates compensation transmission and mitigation transmission.
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1) Before handover, MBS packet is transmitted via RAN1 and RAN2, and the data is asynchronous transmission in RAN node1 and RAN node2 with the respective sequence number SN and SN’.

2) During handover, the unicast and multicast context are forwarded to the target RAN node, and the target RAN node establishes a unicast AN resource (N3 tunnel and Uu DRB) to the UE. The MBS packets to be transmitted to the UE via the source RAN node are forwarded to the target RAN node via direct/indirect data forwarding tunnel and the target RAN node will send these packets to the UE using unicast.

3) After handover, the MBS packets are transmitted to the UE using unicast resource, and if packets for the UE are transmitted more slowly than the MBS session (i.e. the SN<SN’), then the target RAN node can speed up scheduling for unicast; if the packets for the UE are transmitted more quickly than the MBS session, the target RAN node can speed down scheduling the unicast transmission.

4) The target RAN node identifies the SN=SN’, the target RAN node switches the UE from unicast to multicast.

 6.X.2
Procedures
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6.X.3
Impacts Analysis

Editor's note:
This clause describes impacts to existing entities and interfaces.

* * * End of changes * * * 
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