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Abstract of the contribution: This paper proposes new solution for KI#5 in TR 23.752.
1. Discussion
This paper proposes a new solution for key issue #5 "Support direct communication path selection between PC5 and Uu".
The outline of the proposed solution is as below:

1.
The UE requests a Path Selection Policy for the application/service to the PCF

2.
The PCF derives Uu QoS parameters (i.e. 5QI(s) and conditionally other parameters such as MFBR/GFBR, etc) for the application/service and asks to the NG-RAN whether the QoS is expected to be fulfilled.
3.
The NG-RAN checks whether it will be able to fulfil the QoS and provides the result to the PCF.

4.
The PCF generates the Path Selection Policy for the application/service based on the result from the NG-RAN: "PC5 path is available" or "Both PC5 path and Uu path are available".

5.
The PCF provides the Path Selection Policy for the application/service to the UE.

6.
The UE performs path selection for the application/service based on the Path Selection Policy provided by the PCF.
2. Proposal
It is proposed to agree the following changes into TR 23.752.
* * * * Start of Changes * * * *
!! All New Texts !!
6.X
Solution #X: Policy based path selection
6.X.1
Description

This is a solution for key issue #5 "Support direct communication path selection between PC5 and Uu".
In Rel-16, UE triggered Policy Provisioning procedure is defined for the UE to request V2X Policy/Parameter from the PCF in clause 6.2.4 of TS 23.287 [5]. Similarly, this solution introduces a UE triggered Path Selection Policy provisioning to request the Path Selection Policy for any application or service to the PCF.
In addition, according to clause 6.5.7 of TS 23.287 [5], the PCF can generate PC5 QoS parameters for the UE and provide to the NG-RAN. The PC5 QoS parameters are delivered to the NG-RAN included in a N2 PC5 policy container and used by the NG-RAN. This means that the UE policy PCF can communicate with NG-RAN via AMF. This solution proposes for the PCF to request Path Selection Assistance Information to the NG-RAN in order to generate Path Selection Policy for the application/service requested by the UE. The Path Selection Assistance Information provided by the NG-RAN indicates whether Uu QoS is expected to be fulfilled or not. Based on the Path Selection Assistance Information, the PCF determines whether Uu reference point can be used for the application/service, generates the Path Selection Policy and provides it to the UE.
The following steps describe an outline of the proposed solution:

1)
The UE has to determine a path between PC5 and Uu for any application or service. 

This can be triggered by e.g. the request from application layer of the UE to start or run the application or service. 
It is assumed that this application or service can use not only Uu communication but also PC5 communication. Whether any application or service is allowed to use Direct Communication over PC5 reference point can be pre-configured in the UE or provisioned in the UE by the PCF.
2)
The UE requests a Path Selection Policy for the application/service to the PCF by initiating the UE triggered Path Selection Policy provisioning procedure.
3)
The PCF derives Uu QoS parameters (i.e. 5QI(s) and conditionally other parameters such as MFBR/GFBR, etc) for the application/service and asks to the NG-RAN whether the QoS is expected to be fulfilled.
4)
The NG-RAN checks whether it will be able to fulfil the QoS and provides Path Selection Assistance Information, i.e. whether the QoS is expected to be fulfilled or not, to the PCF. 

The QoS fulfilment checked by the NG-RAN can be the GFBR, the PDB and/or the PER.
The NG-RAN can decide that the QoS is expected to be fulfilled based on, e.g. measurements like queuing delay or system load.

5)
The PCF generates the Path Selection Policy for the application/service based on the Path Selection Assistance Information received from the NG-RAN.

If the Path Selection Assistance Information indicates that the QoS is NOT expected to be fulfilled, the PCF sets the Path Selection Policy for the application/service as below:

-
PC5 path is available.

Otherwise, i.e. if the Path Selection Assistance Information indicates that the QoS is expected to be fulfilled, the PCF sets the Path Selection Policy for the application/service as below:

-
Both PC5 path and Uu path are available.

6)
The PCF provides the Path Selection Policy for the application/service to the UE.
7)
The UE performs path selection for the application/service based on the Path Selection Policy provided from the PCF.

If the Path Selection Policy indicates that PC5 path is available, the UE selects PC5 path for the application/service.

If the Path Selection Policy indicates that both PC5 and Uu paths are available, the UE selects one of paths for the application/service based on e.g. UE implementation, user/application preference, etc.
Editor's note: The operations related to NG-RAN need to be coordinated with RAN WGs.
6.X.2
Procedures

Figure 6.X.2-1 shows the procedure for UE triggered Path Selection Policy provisioning. Before this procedure is performed, it is assumed that the UE registers with 5GS and the AMF establishes a UE policy association with the PCF supporting PC5 Service Authorization and Policy/Parameter Provisioning.
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Figure 6.X.2-1: Procedure for UE triggered Path Selection Policy provisioning
1.
For path selection for any application or service that Direct Communication over PC5 reference point is allowed, the UE sends a Path Selection Policy Request including Path Selection Policy Container (Application ID or Service type) to the AMF.
NOTE:
Whether any application or service is allowed to use Direct Communication over PC5 reference point can be pre-configured in the UE or provisioned in the UE by the PCF prior to step 1. This policy can be included in the ProSe related Authorization Policy or some extension of URSP.
2.
The AMF sends the Npcf_UEPolicyControl_Update request to the PCF including the Path Selection Policy Container received from the UE.
3.
The PCF derives Uu QoS parameters (i.e. 5QI(s) and conditionally other parameters such as MFBR/GFBR, etc) for the application/service and generates a request of Path Selection Assistance Information to the NG-RAN. The request includes the derived Uu QoS parameters and is a type of N2 information contained in a Namf_Communication_N1N2MessageTransfer.

The PCF sends the Namf_Communication_N1N2MessageTransfer including the Path Selection Assistance Information Request to the AMF.
4.
The AMF forwards the Path Selection Assistance Information Request to the NG-RAN by using N2 message.

5.
The NG-RAN checks whether the QoS is expected to be fulfilled as described in 4) in clause 6.X.1 and sends the Path Selection Assistance Information indicating whether the QoS is expected to be fulfilled by using N2 message.
6.
The AMF forwards the Path Selection Assistance Information Response to the PCF.

7.
The PCF generates the Path Selection Policy for the application/service based on the Path Selection Assistance Information received from the NG-RAN, as described in 5) in clause 6.X.1.

8.
The PCF provides the Path Selection Policy for the application/service to the UE by using the UE Policy delivery procedure defined in clause 4.2.4.3 of TS 23.502 [8].
9.
The UE performs path selection for the application/service based on the Path Selection Policy provided from the PCF, as described in 7) in clause 6.X.1.
10.
If PC5 path is selected, PC5 radio bearer configuration for PC5 communication may be performed between the UE and the NG-RAN. For PC5 QoS related operations, please refer to TS 23.287 [5].
6.X.3
Impacts on services, entities and interfaces
Impacts on services:
-
Enhancements of Npcf_UEPolicyControl_Update 

-
to contain the Path Selection Policy Container provided by the UE
-
to contain the Path Selection Assistance Information Response provided by the NG-RAN

-
Enhancements of Namf_Communication_N1N2MessageTransfer to contain the Path Selection Assistance Information Request (i.e. new N2 information) provided by the PCF
Impacts on entities:
-
UE
-
Support of UE triggered Path Selection Policy provisioning request to the PCF

-
PCF

-
Support of Path Selection Policy provisioning request by the UE

-
NG-RAN
-
Support of Path Selection Assistance Information request by the PCF
* * * * End of Changes * * * * 
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