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Abstract of the contribution: This contribution proposes solution on service continuity for Layer-3 based UE-to-Network Relay 
Discussion
This contribution proposes a solution for service continuity for Layer-3 based UE-to-Network Relay, the solution is similar with the existing SSC mode 3, i.e. using make-before-break mechanism to avoid service interruption.
Proposal

It is proposed to include the following solution in TR 23.752.
* * * Start of change * * * 

6.X
Solution for Key Issue #3: Supporting Service Continuity for UE-to-Network Relay using Make-Before-Break
6.0
Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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6.X.1
Description

The solution is similar with the existing SSC mode 3, i.e. using make-before-break mechanism to avoid service interruption.
For service continuity from direct to indirect path,

The Remote UE detects the Uu radio link is going to be failure based on e.g. configured link quality threshold. The Remote UE attempts to discover an appropriate ProSe UE-to-Network Relay as defined in ProSe UE-to-Network Relay discovery procedure. The Remote UE discovers an appropriate ProSe UE-to-Network Relay and decides to connect with the ProSe UE-to-Network Relay. When the SMF receives Remote UE report message, the SMF identifies the relay connectivity is ready and initiates release or deactivation procedure for the PDU Session in the Uu direct interface. 
For service continuity from indirect path to direct path,

The remote UE detects the link quality on Uu interface is good enough based on e.g. a configured threshold; the remote UE decides to switch to direct Uu link to network. The remote UE initiates Service Request or PDU Session Establishment procedure to activate or establish a new PDU Session for the application on the relay path. During the procedure, the SMF notifies the UPF the path switch from the relay path to direct Uu path for the remote UE or for the associated relay PDU Session. The associated relay PDU Session refers to the PDU Session the Relay UE established for the remote application traffic to be relayed. The SMF determines the remote UE or the PDU Session based on the remote UE ID information in PDU Session establishment Request and the remote UE ID in the Remote UE Information report.
6.X.2
Procedures

Procedure for service continuity from direct path to indirect path
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Figure 6.6.2.x-1: Procedure for service continuity from direct path to indirect path
Step 1: The Remote UE is communicating with the network via Uu direct path.

Step 2: The UE detects the Uu radio link is going to be failure based on e.g. configured link quality threshold. The Remote UE attempt to discover an appropriate ProSe UE-to-Network Relay as defined in ProSe UE-to-Network Relay discovery procedure.

Step 3: The Remote UE discovers an appropriate ProSe UE-to-Network Relay and decides to connect with the ProSe UE-to-Network Relay. The Remote UE initiates relay connection establishment procedure as step 3,4,5 in Figure 6.6.2-1.

Step 4: When the SMF receives Remote UE report message, the SMF identifies the relay connectivity is ready and initiates release or deactivation procedure for the PDU Session in the Uu direct interface. 
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Figure 6.6.2.x-1: Procedure for service continuity from indirect path to direct path

Step 1: The remote UE is communicating with the network via relay path.

Step2: The remote UE detects the link quality on Uu interface is good enough based on e.g. a configured threshold; the remote UE decides to switch to direct Uu link to network.

Step3: The remote UE initiates Service Request or PDU Session Establishment procedure to activate or establish a new PDU Session for the application on the relay path. During the procedure, the SMF notifies the UPF the path switch from the relay path to direct Uu path for the remote UE or for the associated relay PDU Session. The associated relay PDU Session refers to the PDU Session the Relay UE established for the remote application traffic to be relayed. The SMF determines the remote UE or the PDU Session based on the remote UE ID information in PDU Session establishment Request and the remote UE ID in the Remote UE Information report received before this step.

Step 5: Alternatively, when the PDU Session on direct Uu path is activated, the UE initiates PC5 connection release;

Step 6: The relay UE updates the Remote UE Information Report to notify SMF the remote UE does not use the relay path.
Step 7: SMF notifies the associated UPF the update Remote UE Report in which there is no remote UE information. The UPF does not forward the DL data through the relay PDU Session to the remote UE.
6.x.3
Impacts on services, entities and interfaces
SMF:

-
Needs to support procedures for Remote UE report.
-
Support path switch procedure.

UPF:
· Support path switch procedure.
UE:
-
Support direct and indirect link detection;

* * * End of changes * * * 
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