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Abstract of the contribution: This paper is to propose NEF service for UE provisioning.
1.
Discussion

This solution addresses the Key Issue #5 and Key Issue #11.
Below figure shows V2X architecture reference model in the perspective of UE provisioning specified in TS 23.285. The V2 is a reference point between the V2X Control Function in the PLMN and V2X Application Server. The V2X Control Function uses V2 reference point to obtain V2X service parameters from the V2X Application Server. However, the V2 reference point procedure is not specified in the specification. It is therefore not clear how the network entity in the PLMN can communicate with the V2X Application Server. 
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This solution proposes NEF service to enable communication between NFs in the PLMN and V2X Application Server. The V2 reference point is realized by using Nnef service operation and the V3 reference point is realized by using UE policy delivery. 
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Proposal: It is proposed to define a new NEF service to enable communication between NFs in the PLMN and V2X Application Server and deliver V2X service parameters to the UE.
2.
Text Proposal
The following changes are proposed to be applied to TR 23.786.
*** Start of the change (all new text) ***
6.X
Solution #X: Solution for AF-initiated UE provisioning
6.X.1
Functional Description
6.X.1.1
General Description

This solution addresses the Key Issue #5 and Key Issue #11. This solution applies to the CP-based architecture alternative#4 in Annex A. 
Figure 6.X.1.1-1 shows V2X architecture reference model in the perspective of UE provisioning. This solution proposes NEF service to enable communication between NFs in the PLMN and V2X Application Server. The V2X Application Server can provide V2X service parameters to the PLMN via NEF. The NEF stores the V2X service parameters in the UDR. The UDR is considered as V2X repository.  
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Figure 6.X.1.1-1: V2X architecture reference model for UE provisioning
6.X.1.2
AF-initiated UE provisioning
An AF may send requests to provision V2X service parameters. The network stores the service parameters in the V2X repository (UDR) and delivers it to the UE when the UE is reachable.
The AF may issue requests on behalf of applications not owned by the PLMN serving the UE.

The AF requests are sent to the PCF via the NEF, as described in clause 6.X.1.3. 
NOTE 1: In the case of architecture without CAPIF support, the AF is locally configured with the API termination points for the service. In case of architecture with CAPIF support, the AF obtains the service API information from the CAPIF core function via the Availability of service APIs event notification or Service Discover Response as specified in TS 23.222 [x].
Editor’s Note: The service parameters shall be stored in the V2X repository (UDR). Because of that, it is FFS whether it is possible for the AF to send the UE provisioning request to the PCF directly. 
The AF requests may contain the information as described in the Table 6.X.1-2-1. 
In case of V2X service, the Service Description indicates V2X service. The Service Parameters includes policy/provisioning parameters for V2X communication over Uu and PC5. 
Table 6.X.1.2-1: Information element contained in AF request

	Information Name
	Applicable for PCF or NEF (NOTE 1)
	Applicable for NEF only
	Category

	Service Description
	Defines the target service, represented by the combination of DNN and optionally S-NSSAI, and application identifier. 
	The target service can be represented by AF-Service-Identifier, instead of combination of DNN and optionally S-NSSAI. 
	Mandatory

	Target UE Identifier(s)
	Indicates the UE(s) that the request is targeting, i.e. an individual UE or a group of UE represented by Internal Group Identifier.
	GPSI can be applied to identify the individual UE, or External Group Identifier can be applied to identify a group of UEs.
	Mandatory

	AF transaction identifier
	The AF transaction identifier refers to the AF request.
	N/A
	Mandatory

	Service parameters
	Provisioning policy/parameters for the service.
	N/A
	Mandatory

	PII (Provisioning Information Identifier)
	The service parameters is identified by the PII
	N/A
	Mandatory

	NOTE 1:
The information is stored in the UDR by the NEF and notified to the PCF by the UDR.


6.X.1.3
NEF service for UE provisioning
6.X.1.3.1
General
The following table shows the NEF service and service operation for UE provisioning: 
Table 6.X.1.3.1-1: NF Service provided by the NEF

	Service Name
	Service Operations
	Operation Semantics
	Example Consumer(s)

	Nnef_UEProvisioning
	Create
	Request/Response
	AF

	
	Update
	Request/Response
	AF

	
	Delete
	Request/Response
	AF


Service description: This service provides:

-
Request authorization of NF Service Consumer requests.

-
Request parameter mapping from NF Service Consumer requests to 5GC parameters and vice versa as described in clause 6.X.1.2. 

-
NF Service Consumer request routing (forwarding) to actual NF Service Producer to deliver provisioning information to the UE.
6.X.1.3.2
Nnef_UEProvisioning_Create operation

Service operation name: Nnef_UEProvisioning_Create

Description: Authorize the request and forward the request for UE provisioning.

Inputs (required): AF Transaction Id, Service Id, UE Id, Provisioning information.

The AF Transaction Id refers to the request.

The Service Id refers to V2X service. 
UE Id refers to an individual UE or a group of UEs that the Provisioning information shall be delivered to.
Provisioning information includes V2X service parameters that the V2X AS wants to provision with the UE. The detailed information is described in clause 6.X.1.2. 
Inputs (optional): None. 
Outputs (required): Operation execution result indication.

Outputs (optional): None.
6.X.1.3.3
Nnef_UEProvisioning_Update operation 

Service operation name: Nnef_UEProvisioning_Update
Description: Authorize the request and forward the request to update UE provisioning.

Inputs (required): AF Transaction Id.

The AF Transaction Id identifies the NF Service Consumer request to be updated.
Inputs (optional): Same optional information as in Nnef_UEProvisioning_Create Input.
Outputs (required): Operation execution result indication.

Outputs (optional): None.
6.X.1.3.4
Nnef_UEProvisioning_Delete operation 

Service operation name: Nnef_UEProvisioning_Delete

Description: Authorize the request and forward the request to delete(s) request for UE provisioning.

Inputs (required): AF Transaction Id.

The AF Transaction Id identifies the NF Service Consumer request for UE provisioning to be deleted.

Inputs (optional): None.

Outputs (required): Operation execution result indication.

Outputs (optional): None. 
6.X.2
Procedures

Figure 6.X.2-1 shows procedure for UE provisioning. The V2X Application Server uses Nnef_UEProvisioning service to provide the V2X service parameters to the PLMN and the UE.
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Figure 6.X.2-1: AF-initiated UE provisioning

1.
To create a new request, the AF invokes an Nnef_UEProvisioning_Create service operation. The content of this service operation (AF request) is defined in clause 6.X.1.2. The request contains also an AF Transaction Id. 
To update or remove an existing request, the AF invokes an Nnef_UEProvisioning_Update or Nnef_UEProvisioning_Delete service operation providing the corresponding AF Transaction Id.

2.
The AF sends its request to the NEF. 


The NEF ensures the necessary authorization control, including throttling of AF requests and, as described in clause 6.X.1.2, mapping from the information provided by the AF into information needed by the 5GC.
3.
(in the case of Nnef_UEProvisioning_Create or Update): The NEF stores the AF request information in the UDR (Data Set = Application Data; Data Subset = AF UE provisioning information, Data Key = AF Transaction Internal ID, S-NSSAI and DNN and/or Internal Group Identifier or SUPI).


(in the case of Nnef_UEProvisioning _delete): The NEF deletes the AF requirements in the UDR (Data Set = Application Data; Data Subset = AF UE provisioning information, Data Key = AF Transaction Internal ID).
4.
The NEF responds to the AF.

If the UE is registered to the network and the PCF performs the subscription to notification to the data modified in the UDR by invoking Nudr_DM_Subscribe (AF UE provisioning information, SUPI) at step 0, the following steps are performed:

5.
The PCF(s) receive(s) a Nudr_DM_Notify notification of data change from the UDR.

6.
The PCF initiates UE Policy delivery as specified in clause 4.2.4.3 "UE Configuration Update procedure for transparent UE Policy delivery" of TS 23.502[9]. If the AMF reports to the PCF that the UE Policy container could not be delivered to the UE because the UE is not reachable, the PCF subscribes to UE Reachability event as described clause 4.2.5.2 "UE Reachability Notification Request Procedure" of TS 23.502 [9]. When the PCF is informed when the UE is reachable as described in 4.2.5.3 "UE Activity Notification Procedure" of TS 23.502 [9], the PCF triggers UE Policy delivery procedure as illustrated in clause 4.2.4.3 "UE Configuration Update procedure for transparent UE Policy delivery" of TS 23.502 [9] to deliver V2X service parameters to the UE. 
6.X.3
Impact on existing entities and interfaces

Define a NEF service, Nnef_UEProvisioning. 
6.X.4
Topics for further study

Editor's note:
This clause describes topics for further study.
6.X.5
Conclusions

Editor's note:
This clause provides conclusions of the solution.
*** End of the change ***
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