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Abstract of the contribution: This contribution proposes a new solution for multicast and unicast switching.
Discussion
This contribution discuss one of the scenarios needs to switch from multicast bearer to unicast bearer. The multicast service coverage may be smaller than unicast service coverage due to different deployment stages. And the UE is moving out of multicast bearer coverage, the UE needs to be switched from multicast bearer to unicast bearer. Since the UE coverage is less than before, the normal handling is the application layer switches to lower quality content. For example, the high definition video is transmitted via multicast bearer and when the UE coverage is worse, then switch to low definition video, and this requires end-to-end switching.
For the opposite direction scenario, the UE may switch from unicast to multicast in order to save the unicast resource.

This solution provides a mechanism of make-before-stop for switching from multicast to unicast or from unicast to multicast.
Proposal

It is proposed to include the following solution in TR 23.757.
* * * Start of change * * * 

6.X
Solution #X: Solution for multicast and unicast switching
6.X.1
Functional description
The multicast service coverage may be smaller than unicast service coverage due to different deployment stages. And the UE is moving out of multicast bearer coverage, the UE needs to be switched from multicast bearer to unicast bearer. Since the UE coverage is less than before, the normal handling is the application layer switches to lower quality content. For example, the high definition video is transmitted via multicast bearer and when the UE coverage is worse, then switch to low definition video, and this requires end-to-end switching.

This solution provides a mechanism of make-before-stop for switching from multicast to unicast or from unicast to multicast.
For the opposite direction scenario, the UE may switch from unicast to multicast in order to save the unicast resource.

6.X.2
Procedures
6.X.2.1 Switching from multicast to unicast
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Figure 6.X.2-1: Multicast to unicast switching
Step 1: The UE is receiving multicast service using the multicast bearer.
Step 2: The UE detects it is moving out of multicast service area. The UE detects the multicast channel signal quality is lower than the preconfigured threshold; or the UE is notified the MBS service is not supported in potential targeting cells. The potential targeting cells can be determined by the UE via e.g. the signal quality of the target cells is getting better and better. The current serving cell can notify the UE whether the neighbouring cells supports the multicast service via SIB message.
Step 3: The UE initiates unicast bearer establishment. The UE initiates the PDU Session establishment if there is no corresponding PDU Session existing or the UE activates the existing PDU Session. The AS layer can indicate to NAS  the multicast service information to be stopped, and then the NAS layer initiates the PDU Session establishment according to the multicast service information. 

Step 4: When the AN resource, e.g. DRB is established for the PDU Session, the UE stops to receive multicast service via multicast channel.
Step 5: (Optional) The network performs handover procedure if the UE moves to a cell not supporting multicast service.
6.X.2.2 Switching from unicast to multicast
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Figure 6.X.2-2: Multicast to unicast switching

Step 1: The UE is receiving the service via unicast bearer, e.g. there are DRB(s) for the service.

Step 2: The UE detects the multicast service over multicast channel and this service is being transmitted over unicast bearer. 

Step 3: The UE AS layer provides the detected multicast services and forwards to NAS layer, and the NAS layer initiates to release the AN resource via i.e. release or de-activate the PDU Session targeting to the multicast service.
Step 4: the UE starts to receive multicast traffic over multicast traffic.

Note X: If the unicast traffic is more slowly transmitted than the multicast service, there could be packets lost during switching from unicast to multicast.
6.X.3
Impacts Analysis

Impact on UE:

· Detects the multicast service is going to be loss or present.

· AS indicates to the NAS layer the multicast service information to be loss or present, NAS layer determines to establish/activate or release/deactivate the unicast PDU Session.

Impact on NG-RAN:

· Provide one method for the UE to detect the multicast service is going to be loss or present.
* * * End of changes * * * 
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