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FIRST CHANGE
4.4.1
UE
In addition to the functions defined in TS 23.501 [6], the UE may support the following functions:
-
Report the V2X Capability and PC5 Capability for V2X to 5GC over N1 reference point.
-
Indicate V2X Policy Provisioning Request in UE Policy Container for UE triggered V2X Policy provisioning.
-
Receive the V2X parameters from 5GC over N1 reference point.

-
Procedures for V2X communication over PC5 reference point.

-
Configuration of parameters for V2X communication (e.g., destination Layer-2 IDs, radio resource parameters, V2X Application Server address information, mapping between V2X service types and V2X frequencies, see clause 5.1). These parameters can be pre-configured in the UE, or, if in coverage, provisioned or updated by signalling over the N1 reference point from the PCF in the HPLMN or over V1 reference point from the V2X Application Server.

4.4.2
PCF
In addition to the functions defined in TS 23.501 [6], the PCF includes the function to provision the UE and AMF with necessary parameters in order to use V2X communication:

-
May determine the V2X Policy/Parameter for specific PC5 RAT based on the received UE's PC5 Capability for V2X.

-
Determines whether to provision V2X Policy/parameters for V2X communication over PC5 reference point and/or V2X communication over Uu reference point to the UE.
-
Provision the UEs with authorization and policy parameters for V2X communication over PC5 reference point.
-
Provision the UEs with policy parameters for V2X communication over Uu reference point.

-
Provision the AMF with PC5 QoS parameters as defined in clause 5.4.2 used by NG-RAN.

-
Retrieve V2X parameters from UDR.

SECOND CHANGE
4.4.4
AMF
In addition to the functions defined in TS 23.501 [6], the AMF performs the following functions:
-
Obtain from UDM the subscription information related to V2X and store them as part of the UE context data.
-
Select a PCF supporting V2X Policy/Parameter provisioning and report the PC5 Capability for V2X to the selected PCF.
-
Obtain from PCF the PC5 QoS information related to V2X and store them as part of the UE context data.

-
Provision the NG-RAN with indication about the UE authorization status about V2X communication over PC5 reference point.

-
Provision the NG-RAN with PC5 QoS parameters related to V2X communication.

THIRD CHANGE
6.2.2
PCF based Service Authorization and Provisioning to UE

For PCF based Service Authorization and Provisioning to UE, the Registration procedures as defined in clause 4.2.2.2 of TS 23.502 [7], UE Policy Association Establishment procedure as defined in clause 4.16.11 of TS 23.502 [7] and UE Policy Association Modification procedure as defined in clause 4.16.12 of TS 23.502 [7] apply with the following additions:

-
If the UE indicates V2X capability in the Registration Request message and if the UE is authorized to use V2X service based on subscription data, the AMF selects the PCF which supports V2X Policy/Parameter provisioning as described in clause 6.2.3 and establishes a UE policy association with the PCF for V2X Policy/Parameter delivery.

-
If the AMF receives the PC5 capability for V2X in the Registration Request message from UE, the AMF further reports the PC5 capability for V2X to the selected PCF. The PCF may determine the V2X Policy/Parameter for specific PC5 RAT based on the received UE's PC5 capability for V2X.

-
If the UE supports V2X communication and it does not have valid V2X policy/parameters, the UE includes the UE Policy Container with indicating the V2X Policy Provisioning Request during registration procedure.

-
If the UE indicates the V2X Policy Provisioning Request in the UE Policy Container, the PCF determines whether to provision V2X Policy/parameters for V2X communication over PC5 reference point and/or V2X communication over Uu reference point to the UE, as specified in clause 6.1.2.2.2 of TS 23.503 [16], and the PCF provides the V2X Policy/parameters to the UE by using the procedure as defined in clause 4.2.4.3 "UE Configuration Update procedure for transparent UE Policy Delivery" in TS 23.502 [7].

The PCF may update the V2X Policy/parameters to the UE in following conditions:

-
UE Mobility, e.g. UE moves from one PLMN to another PLMN. This is achieved by using the procedure of UE Policy Association Modification initiated by the AMF, as defined in clause 4.16.12.1 of TS 23.502 [7].

-
When there is a subscription change in the list of PLMNs where the UE is authorized to perform V2X communication over PC5 reference point. This is achieved by using UE Policy Association Modification initiated by the PCF procedure as defined in clause 4.16.12.2 of TS 23.502 [7].

-
When there is a change of service specific parameter as described in clause 4.15.6.7 of TS 23.502 [7].
If the serving PLMN is removed from the list of PLMNs in the service authorization parameters, the service authorization is revoked in the UE.

When the UE is roaming, the change of subscription resulting in updates of the service authorization parameters are transferred to the UE by H-PCF via V-PCF.

The UE may perform UE triggered Policy Provisioning procedure to the PCF as specified in clause 6.2.4 when the UE determines the V2X Policy/Parameter is invalid (e.g. Policy/Parameter is outdated, missing or invalid).
FOURTH CHANGE
6.2.4
Procedure for UE triggered V2X Policy provisioning

The UE triggered Policy Provisioning procedure is initiated by the UE to request V2X Policy/Parameter from the PCF when UE determines the V2X Policy/Parameter is invalid in the following cases:

-
if the validity timer indicated in the V2X Policy/Parameter expires;

-
if there are no valid parameters, e.g., for current area, or due to abnormal situation.
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3. UE Policy delivery procedure defined in clause 4.2.4.3 of 23.502

1. UE Policy provisioning request

2. Npcf_UEPolicyControl_Update


Figure 6.2.4-1: UE triggered V2X Policy provisioning procedure

1.
The UE sends the UE Policy provisioning request including the UE Policy Container (V2X Policy Provisioning Request) to the AMF.

2.
The AMF sends the Npcf_UEPolicyControl_Update request to the PCF including the UE Policy Container received from UE.

3.
The UE Policy delivery procedure defined in clause 4.2.4.3 of TS 23.502 [7] is triggered.

FIFTH CHANGE
6.5.2
Registration procedure

The Registration procedure for UE is performed as defined in TS 23.502 [7] with the following additions:

-
The UE includes the PC5 Capability for V2X (i.e. LTE PC5 only, NR PC5 only, both LTE and NR PC5) as part of the "5GMM capability" in the Registration Request message. The AMF stores this information for V2X operation. The PC5 Capability for V2X indicates whether the UE is capable of V2X communication over PC5 reference point and which specific PC5 RAT(s) it supports.

-
The AMF determines whether the UE is authorized to use V2X communication over PC5 reference point based on UE's PC5 Capability for V2X and the subscription data related to V2X service authorization information (i.e. "V2X services authorized" indication and UE-PC5-AMBR per PC5 RAT, and cross-RAT PC5 control authorization if applicable) received from UDM, and stores the V2X service authorization information as part of the UE context.

-
The PCF provides the PC5 QoS parameters to AMF, and the AMF stores them in the UE context.

-
If the UE is PC5 capable for V2X, and the UE is authorized to use V2X communication over PC5 reference point based on the subscription data, then the AMF shall include in the NGAP message sent to NG-RAN:

-
a "V2X services authorized" indication, indicating the UE is authorized to use V2X communication over PC5 reference point as Vehicle UE, Pedestrian UE or both.

-
UE-PC5-AMBR per PC5 RAT and cross-RAT PC5 control authorization if applicable, used by NG-RAN for the resource management of UE's PC5 transmission for V2X services in network scheduled mode.

-
the PC5 QoS parameters used by the NG-RAN for the resource management of UE's PC5 transmission for V2X services in network scheduled mode.

-
If the UE is authorized to use V2X communication over PC5 reference point and it does not indicate the "List Of PDU Sessions To Be Activated", then the AMF should not initiate the release of the signalling connection after the completion of the Registration procedure. The release of the NAS signalling relies on the decision of NG-RAN, as specified in TS 23.502 [7].
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