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Abstract of the contribution: The proposal gives a solution for path switching between PC5 and Uu based on path preference policy in TR 23.700-33.
1. Discussion
This proposal introduces a new solution to solve the path switching between PC5 and Uu for the following Key Issue in TR 23.700-33:
5.3
Key Issue #3: Support direct communication path switching between PC5 and Uu (i.e. non-relay case)

5.3.1
General description

As illustrated in figure 5.3.1-1, the "direct communication path switching between PC5 and Uu reference points" refers to the procedure on how a UE switches between direct Uu communication path and direct PC5 communication path when it is communicating with another UE. The direct communication path over PC5 reference point means that the communication with another UE is performed by using 5G ProSe Direct Communication only. The direct communication path over Uu reference point means that the communication with another UE is performed via the network.
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Figure 5.3.1-1: Example scenario of direct communication path switching between PC5 and Uu (i.e. switching between Figure a and Figure b)
When switching the path between the direct communication path over PC5 reference point and the direct communication path over Uu reference point, the ProSe service disruption to the UE should be minimized.

This key issue addresses the following:

-
Whether and how to support path switching from direct NR Uu communication path to direct NR PC5 communication path or vice versa for both commercial and public safety services. 
-
How to support any IP, Ethernet or Unstructured PDU type for direct communication path switching.
-
What functional entities and triggers are responsible for direct communication path switching and their impact on the corresponding interfaces. What information/policy are used for path switching decision.

-
What are the procedures and potential impacts of direct communication path switching on QoS handling for direct PC5 communication path vs. direct Uu communication path?

NOTE:
No RAN dependency is expected for key issue.
2. Proposal
It is proposed to capture the following changes into TS 23.700-33.
* * * * Start of Changes * * * * 

6.X
Path switching between PC5 and Uu reference points based on path permission policy
6.X.1
Description

This solution resolves Key Issue #3 about direct communication path switching between PC5 and Uu reference points.
One of the aspects on this key issue is described as:

What information/policy are used for path switching decision.
In clauses 5.1.3 and 5.11 of TS 23.304, the communication path selection between PC5 and Uu reference points is described and the path selection policy is used to make decision on the communication path by the UE. The policy for path selection is based on the ProSe services as the following:

-
If PC5 preferred is indicated, the UE should prefer to use the PC5 for communication path for the ProSe service.

-
If Uu preferred is indicated, the UE should prefer to use the Uu for communication path for the ProSe service.

-
If no preference is indicated or no path selection policy is provisioned, the UE selects either a Uu or PC5 communication path based on its pre-configuration or implementation for the ProSe service.

NOTE 3:
When either PC5 preferred or Uu preferred is indicated, the UE can still select the other non-preferred path, e.g. because the peer UE is not in proximity.

In this solution, it is proposed to unify the path policy for both direct communication path selection and path switching and the policy will be path permission policy. The UE will evaluate the path permission policy before path selection or path switching operation.
6.X.2
Procedures
6.X.2.1
Path permission policy description

The path permission policy includes the mapping of ProSe Services to the following path permission:

· PC5 permitted
· Uu permitted
· both PC5 and Uu permitted
The policy will be used for both direct communication path selection and path switching. For path selection, the description in clause 5.11 of TS 23.304 is applied with the difference that PC5 or Uu "preferred" changes to PC5 or Uu "permitted", and when both PC5 and Uu permitted is indicated, the UE can select either a PC5 or a Uu communication path.

For path switching, when the UE communicates with another UE for a specific ProSe Service on either PC5 path or Uu path and finds the ongoing communication path cannot satisfy the ProSe Service, the UE will evaluate the path permission policy and operates as below:

· When only PC5 or only Uu permitted, the UE cannot switch to another communication path (from PC5 to Uu, or vice versa) for the ProSe Service.

· When both PC5 and Uu permitted, the UE can switch to another communication path (from PC5 to Uu, or vice versa) for the ProSe Service.

6.X.2.2
Path permission policy provision procedure
The path permission policy can be (pre-) configured in the UE or provided by the PCF. The ProSe Application Server may provide a path permission for ProSe Services to UDR and this may be used by PCF for path permission policy generation and update.
The procedures for service authorization and provisioning to UE as defined in clause 6.2 of TS 23.304 is reused for provisioning path permission policy to the UE.
6.X.2.3
Path switching based on path permission policy procedure
Depicted in Figure 6.X.2.3-1 is the high-level procedure for path switching based on path permission policy.
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Figure 6.X.2.3-1: High-level path switching procedure based on path permission policy
1.  UE-1communicates with UE-2 for a ProSe Service on either PC5 path or Uu path.
2.  The communication path (either PC5 or Uu) quality for the ongoing ProSe Service cannot satisfy the requirements of the ProSe Service.
3.  UE-1 checks the path permission policy and finds the policy for the served ProSe Service is both PC5 and Uu path permitted. Then UE-1 decides to switch the ongoing communication path to another (from PC5 to Uu or vice versa).
4.  If the old communication path is still valid, UE-1 may negotiate with UE-2 to confirm the switching of communication path.
    NOTE: The signalling in Step. 4 is transported on the old communication path.
5.  UE-1 and UE-2 switch the communication path to another (from PC5 to Uu or vice versa) and transmit the ProSe Service data on the new path.

6.  UE-1 and UE-2 release the old communication path.
6.X.3
Impacts on Existing Nodes and Functionality
The solution has impacts on the following entities:

UE:
-
Support receiving and storing the path permission policy;

-
Perform path switching between PC5 and Uu communication path based on the path permission policy.
PCF:

-
Provision the path permission policy to the UE.

ProSe Application Server:

-
Provide a path permission for ProSe Services to UDR.

UDR:

-
Store the path permission and provide it to the PCF.

* * * * End of Changes * * * * 
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