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Abstract: This contribution proposes a new solution on direct communication path switching between Uu path and PC5 path for TR 23.700-33.
1.
Introduction
This contribution proposed a solution to resolves Key Issue #3 "Support direct communication path switching between PC5 and Uu (i.e. non-relay case)" and Key Issue #6 "Support of PC5 Service Authorization and Policy/Parameter Provisioning".
2.
Proposal
It is proposed to capture the following changes into TS 23.700-33.
* * * * First change * * * * (ALL TEXT NEW)
6.X
Solution #X: Provisioning policy based direct communication path switching between PC5 and Uu reference points
6.X.1
Description

This solution resolves Key Issue #3 "Support direct communication path switching between PC5 and Uu (i.e. non-relay case)" and Key Issue #6 "Support of PC5 Service Authorization and Policy/Parameter Provisioning".
The "direct communication path switching between direct PC5 and direct Uu reference points" refers to the procedure on how a UE switches the direct communication paths between PC5 reference point and Uu reference point when it is communicating with another UE. The direct communication path over direct 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 (i.e. non-relay case) and the communication via 5G ProSe UE-to-Network Relay (Layer-2 or Layer-3) is not considered.
NOTE 1:
Session continuity (e.g. IP address preservation) is not supported during path switching in this solution.
Path switching policy is provided to the UE to indicate which path(s) is allowed for all or specific ProSe services (i.e. direct PC5 allowed, direct Uu allowed or no allowed indicated). The path switching policy is defined as the mapping of ProSe services (i.e. ProSe identifiers) to path allowed (i.e. direct PC5 allowed, direct Uu allowed, or no allowed) and the path switching policy can be a one mapping for all ProSe services ( i.e. same path allowed for all ProSe services).
The path switching policy can be (pre-) configured in the UE or provided by the PCF. The ProSe Application Server may provide a path allowed indication for ProSe Services to UDR and this may be used by PCF for path switching policy generation and update.

The UE may use the pre-configured/provisioned path switching policy to switching all or specific ProSe services to the appropriate communication path. The "Procedures for Service Authorization and Provisioning to UE" as defined in TS 23.304 [3] is reused for provisioning path switching policy to the UE.
The UE evaluates the path switching policy and switches the communication path as below:

-
If direct PC5 allowed is indicated, the UE may switch to the direct PC5 reference point for communication path for the ProSe service.

-
If direct Uu allowed is indicated, the UE may switch to the direct Uu reference point for communication path for the ProSe service.

-
If no allowed is indicated or no path switching policy is provisioned, the UE may switch to either a direct Uu or direct PC5 communication path based on its pre-configuration or implementation for the ProSe service.
NOTE 2:
The path switching policy is used to determine whether a communication path can be switched when a UE is communicating with another UE, so it is different to the path selection policy as defined in TS 23.304 [3].
Based on the path switching policy, a UE may establish a PDU session or a PC5 connection in the target path and switch the traffic from the source path to the target path. The service continuity during path switching can be achieved by the application layer mechanism.
6.X.2
Procedures
This clause describes the direct path switching procedures, including direct Uu to direct PC5 path switching and direct PC5 to direct Uu path switching.
Figure 6.X.2-1 depicts the procedure on direct Uu to direct PC5 path switching.
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Figure 6.X.2-1: Procedure on direct Uu to direct PC5 path switching
1.
UE-1 and UE-2 register to the network and establish PDU sessions respectively. The UE-1 and UE-2 communicate with each other via the established PDU sessions.
2.
The UE-1 and UE-2 may decide to switch ProSe services from direct Uu path to direct PC5 path, due to, e.g. UE-1 and UE-2 are proximity to each other or to offload some traffic from the network.

UE-1 and UE-2 determine whether the ProSe services can be switched based on path switching policy as described in clause 6.X.1.
3.
UE-1 and UE-2 establish PC5 connection by reusing the Layer-2 link establishment procedure as described in clause 6.4.3.1 of TS 23.304 [3].
4.
The ProSe services are switched from direct Uu path to direct PC5 path.
5.
The PDU session over direct Uu path may be released if no traffic transmitted over the PDU session.

Figure 6.X.2-2 depicts the procedure on direct PC5 to direct Uu path switching.

[image: image2.emf]UE-1 UE-2 NG-RAN CN

Data 

Network

1. UE-1 and UE-2 

communicate with each 

other via direct PC5 path

2. UE-1 and UE-2 decide to 

switch to direct Uu path

3. UE-1 and UE-2 establish PDU sessions

4. ProSe traffic are switched from direct PC5 path to direct Uu path

5. The direct PC5 path may be released


Figure 6.X.2-2: Procedure on direct PC5 to direct Uu path switching
1.
UE-1 and UE-2 establish PC5 connection and communicate with each other via the direct PC5 path.
2.
The UE-1 and UE-2 may decide to switch ProSe services from direct PC5 path to direct Uu path, due to, e.g. UE-1 and UE-2 are moving far with each other.


UE-1 and UE-2 determine whether the ProSe services can be switched based on path switching policy as described in clause 6.X.1.

3.
UE-1 and UE-2 establish PDU sessions by reusing the PDU session establishment procedure as described in clause 4.3.2 of TS 23.502 [8].

4.
The ProSe services are switched from direct PC5 path to direct Uu path.

5.
The PC5 connection may be released if no traffic transmitted over the PC5 connection.
6.X.3
Impacts on Existing Nodes and Functionality
The solution has impacts on the following entities:

UE:
-
UE needs to support the provisioned path switching policy as described in clause 6.X.1 to perform path switching between direct PC5 and direct Uu communication path.
PCF:

-
PCF generates/updates path switching policy and provisions it to the UE.

ProSe Application Server:

-
The ProSe Application Server may provide a path allowed for ProSe Services to UDR.
UDR:
-
The UDR stores the path allowed and provides it to the PCF.

* * * * End of change * * * *
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