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Abstract of the contribution: This paper proposes a solution to address the key issue#5 “Service Authorization and Provisioning to UE for eV2X communications over PC5 reference point”.
Introduction
In the last SA2 meeting, a PC5 and Uu based eV2X architecture was adopted as the alternative architecture in Annex A, and it was agreed to use PCF as the eV2X policy/parameters provisioning functional entity, furthermore TS 23.502 clause 4.2.4.3 'UE Configuration Update procedure for transparent UE Policy delivery' is used to handles UE configuration.
This contribution proposes a solution to show more details on how the PCF authorizes the UE and provisions parameters to UE for eV2X communication over PC5 reference point.
Proposal
It is proposed to document the following solution into TR 23.786.
* * * * Start of Change * * * * 

6.X
Solution #X: Service Authorization and Provisioning to UE by PCF
6.X.1
Functional Description

6.X.1.1
General
The basic principles of service authorization for V2X communications over PC5 reference point:

-
The UE gets authorization to use V2X communications over PC5 reference point on a per PLMN basis by the PCF in the serving PLMN.
-
The PCF in the serving PLMN requests authorization information from the PCF of the HPLMN.

-
The PCF in the serving PLMN merges authorization information from home and serving PLMN and informs the UE of the final authorization information.
-
The PCF in the VPLMN or HPLMN may revoke the authorization at any time. The PCF in the HPLMN shall be notified when authorization is revoked by the VPLMN.

6.X.1.2
Policy/Parameter provisioning
The following information for V2X communications over PC5 reference point is provisioned to the UE:

1)
Authorization policy:
-
When the UE is "served by NG-RAN":

-
PLMNs in which the UE is authorized to perform V2X communications over PC5 reference point.
-
When the UE is "not served by NG-RAN":

-
Indicates whether the UE is authorized to perform V2X communications over PC5 reference point when "not served by NG-RAN".
2)
Radio parameters for when the UE is "not served by NG-RAN":

-
Includes the radio parameters with Geographical Area(s) and an indication of whether they are "operator managed" or "non-operator managed. These radio parameters (e.g. frequency bands) are defined in RAN specification. The UE uses the radio parameters to perform V2X communications over PC5 reference point when "not served by NG-RAN" only if the UE can reliably locate itself in the corresponding Geographical Area. Otherwise, the UE is not authorized to transmit.

NOTE 1:
Whether a frequency band is "operator managed" or "non-operator managed" in a given Geographical Area is defined by local regulations.

3)
Policy/parameters:

-
The mapping of Destination Layer-2 ID(s) and the V2X services, e.g. PSID or ITS-AIDs of the V2X application.
NOTE 2:
PLMN operators coordinate to make sure Destination Layer-2 ID(s) for different V2X services are configured in a consistent manner.
NOTE 3:
To pre-configure a UE with the provisioning parameters, at least the "not served by NG-RAN" parameters of 1) and 2), and the parameters of 3) need to be included.

-
The mapping of ProSe Per-Packet Priority and packet delay budget for V2X communication (autonomous resources selection mode).

-
The list of V2X services, e.g. PSID or ITS-AIDs of the V2X applications, with Geographical Area(s) that require privacy support.

-
The mapping of service types (e.g. PSID or ITS-AIDs) to V2X frequencies (see RAN specification for further information) with Geographical Area(s).
6.X.1.3
Principles for applying parameters for V2X communications over PC5 reference point
For V2X communication over PC5, the operator may pre-configure the UEs with the required provisioning parameters for V2X Communication, without the need for the UEs to connect to the PCF to get this initial configuration. The following apply:

-
The provisioning parameters for V2X communications over PC5 may be configured in the UICC, in the ME, or in both the UICC and the ME.

-
The ME provisioning parameters shall not be erased when a USIM is deselected or replaced.

-
If both the UICC and the ME contain the same set of provisioning parameters, the set of parameters from the UICC shall take precedence.

-
The UE shall use radio resources for V2X communications over PC5 reference point as follows:

-
While a UE has a serving cell and is camped on a cell and the UE intends to use for V2X service the radio resources (i.e. carrier frequency) operated by this cell, then the UE shall use the radio resource description indicated by this cell the UE is camped on and ignore any radio resource description of the same radio resource provisioned in the ME or the UICC. If the cell does not provide radio resources for V2X service, the UE shall not perform V2X message transmission and reception on radio resources operated by this cell.

-
If the UE intends to use "operator-managed" radio resources (i.e. carrier frequency) for V2X service that are not operated by the UE's serving cell, as specified in clause 6.X.1.2, or if the UE is out of coverage, the UE shall search for a cell in any PLMN that is operating the provisioned radio resources (i.e. carrier frequency) as defined in RAN specification, and:

-
If the UE finds such cell in the registered PLMN or a PLMN equivalent to the registered PLMN, and authorization for V2X communications over PC5 reference point to this PLMN is confirmed, the UE shall use the radio resource description indicated by that cell. If that cell does not provide radio resources for V2X service, the UE shall not perform V2X message transmission and reception on those radio resources.

-
If the UE finds such cell but not in the registered PLMN or a PLMN equivalent to the registered PLMN, and that cell belongs to a PLMN authorized for V2X communications over PC5 reference point and provides radio resources for V2X service then the UE shall perform PLMN selection triggered by V2X communications over PC5 reference point as defined in TS 23.122 [x]. If the UE has an active emergency PDN Connection, it shall not trigger any PLMN selection due to V2X communication over PC5 reference point.

-
If the UE finds such cell but not in a PLMN authorized for V2X communications over PC5 reference point the UE shall not use V2X communications over PC5 reference point.

-
If the UE does not find any such cell in any PLMN, then the UE shall consider itself "not served by NG-RAN" and use radio resources provisioned in the ME or the UICC. If no such provision exists in the ME or the UICC or the provision does not authorize V2X communications over PC5 reference point then the UE is not authorized to transmit.

-
If the UE intends to use "non-operator-managed" radio resources (i.e. carrier frequency) for V2X service, according to RAN specification and as specified in clause 6.X.1.2, then the UE shall perform V2X communication over PC5 using resource provisioned in the ME or the UICC. If no such provision exists in the ME or the UICC or the provision does not authorize V2X communications over PC5 reference point then the UE is not authorized to transmit.

-
The UE provisioning shall support setting Geographical Areas.

NOTE 1:
It is possible for a UE to use other radio resources for V2X service based on the Geographical Area instead of those operated by the serving NG-RAN cell, when provisioned in the UE, even if the UE's serving cell offers normal service and the SIB21 indicates that the service (V2X communication) is available. This is to cover the scenario when e.g. the radio resources used for V2X communications over PC5 reference point are not owned by the serving network of the UE.

NOTE 2:
When cross-carrier operation is supported, according to RAN specification, a UE can be instructed by its serving cell to perform V2X communication over a different carrier frequency. The UE is still considered as "served by NG-RAN" in this case.

NOTE 3:
The scenario that a cell is detected and the cell does not provide support for V2X communications over PC5 reference point when the UE attempts to use a carrier frequency configured for V2X communications over PC5 reference point, is considered a configuration error. Therefore the UE does not transmit on that frequency to avoid interference to the network.

-
The V2X communications over PC5 reference point is only specified for NG-RAN.

NOTE 4:
It is out of scope of the present specification to define how the UE can locate itself in a specific Geographical Area. When the UE is in coverage of a 3GPP RAT, it can for example, use information derived from the serving PLMN. When the UE is not in coverage of a 3GPP RAT, it can use other techniques, e.g. Global Navigation Satellite System (GNSS). User provided location is not a valid input.
Editor's Note: RAN parameters and related descriptions in this clause to be confirmed by RAN WGs.
6.X.2
Procedures

The procedure in TS 23.502 [x] clause 4.2.4.3 'UE Configuration Update procedure for transparent UE Policy delivery' is used for the service authorization and policy/parameters provisioning to UE.
6.X.3
Impact on existing entities and interfaces
PCF is enhanced to support eV2X service authorization and policy/parameter provisioning.
The procedure in TS 23.502 [x] clause 4.2.4.3 'UE Configuration Update procedure for transparent UE Policy delivery' is enhanced to support service authorization and policy/parameters provisioning to UE.
6.X.4
Topics for further study

6.X.5
Conclusions

* * * * End of Changes * * * * 
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