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Abstract of the contribution: This paper proposes to update solution 5 to include the case where the UE requests new V2X parameters upon expiration of the validity timer and resolves editor’s notes related to AMF relocation and V2XCF selection.  
1
Discussion
This paper aims resolving the following open issues:
6.5.2
Initial Provisioning of eV2X Communication Parameters
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Figure 6.5.2-1: Initial provisioning of eV2X communication parameters

1.
UE sends the Registration Request message. If the UE does not have available the eV2X Communication Parameters, the UE includes the "eV2X Communication Parameters Indication" in the N1 container for V2XCF in the registration request message.

2.
AMF retrieves UE subscription data from UDM.
3.
If the message in step 1 contains the N1 container for V2XCF, the AMF includes the N1 container for V2XCF received from UE in the message sending to V2XCF.

Editor's note:
It is FFS how V2XCF is selected in this step.
Editor's note:
The type of V2X parameters provided by AMF to the UE are FFS.
Editor's note:
It is FFS how to handle the scenario that AMF or V2XCF need to be relocated.
4.
The V2XCF determines whether to provide V2X parameters to the UE, e.g. based on "eV2X Communication Parameters Indication" (indicated in Step 1), the information subscription data, local policy, etc.
5.
If V2XCF determines that V2X communication parameters need to be provisioned to the UE then V2XCF includes the V2X communication parameters in the V2X Parameter Response message.

6.
AMF sends the Registration Accept message to UE.

NOTE:
Steps 3 and 6 can be executed in parallel.
7.
AMF delivers the provisioned eV2X Communication Parameters to UE via a dedicated message (see step 2 of Figure 4.2.4.3-1 in TS 23.502 [9]).

8.
UE replies with the result of the delivery of eV2X Communication Parameters (see step 3 of Figure 4.2.4.3-1 in TS 23.502 [9]).
Main updates:

Update 1
Editor's note:
It is FFS how V2XCF is selected in this step
Now it is concluded in TR23.786 to specify a new standardized SST value dedicated for V2X service and also other standardized SST can be used (e.g., eMBB, uRLLC), meanwhile, there may be many Slice Differentiators, so there would be many S-NSSAIs for V2X slices. However, now the V2X Service Parameters provisioned to UE are not related to a specific V2X slice. And even if different V2X slices may have some slice specific V2X parameters, but most V2X parameters are common(e.g. authorized PLMN IDs, service area, radio frequency, etc), thus a common V2XCF located outside of the V2X slice is better so as to avoid duplication, just like using the PCF to serve many slices. 
Accordingly, the AMF utilizes the NRF to discover the V2XCF for a UE unless V2XCF information is available by other means, e.g. locally configured on AMF based on operator policies or received from old AMF during an AMF change. The AMF selects a V2XCF based on the available V2XCF obtained from the NRF or locally configured in the AMF. 
During the Registration procedure, if the UE’s subscription data authorize the UE to make V2X communication, the AMF should select a V2XCF for the UE. If the Requested S-NSSAIs include the V2X S-NSSAIs, the AMF should select the V2XCF based on the SUPI, V2X S-NSSAIs (included in the Allowed S-NSSAIs), and local operator policies, i.e. the V2X S-NSSAIs are used as the input parameter of Nnrf_NFDiscovery service. But if the V2X S-NSSAIs are not included in the Allowed S-NSSAIs for UE, then the V2X S-NSSAI is used as the input parameter of Nnrf_NFDiscovery service.
Update 2
Editor's note:
It is FFS how to handle the scenario that AMF or V2XCF need to be relocated.
It is proposed that the AMF/V2XCF relocation scenario be handled the same way as PCF discovery and selection, per TS 23.501, Section 6.3.7.1. After the initial V2XCF is selected by AMF, the V2XCF ID is stored as part of UE context in the AMF. When the AMF relocates due to UE mobility, the new AMF would receive the V2XCF ID from the old AMF and so establish the association with the V2XCF. If the V2XCF need to be relocated, the AMF would discover new V2XCFs via the NRF and select one.
Update 3
The V2X MO defined in TS 24.385 includes leaves that allow for the provisioning of Validity Time for PC5 and Uu V2X configuration parameters (V2XoverPC5/Expiration and V2XoverLTEUu/Expiration).

This p-CR updates Solution 5 to clarify that a UE’s request to the 5GC for updated V2X configuration parameters may be triggered by the expiration of a validity time that is associated with its configured V2X configuration parameters.  
4
Text Proposal
It is suggested to delete the following ENs in Solution#5 of TR 23.786.
******************* Beginning of Changes *******************
6.5
Solution #5: Service Provisioning to UE for eV2X communications over PC5 and NG-Uu reference points
6.5.1
General Description
This solution addresses Key Issues #5 and #11. In order to enable the UE to use eV2X Service in 5G System, service authorization and provisioning for eV2X communication over PC5 and NG-Uu reference point are needed. As a pre-assumption, the V2XCF is a Control Plane NF (i.e. option b in Annex A.0 is considered as the architecture).
The eV2X Communication Parameters for V2X PC5 and V2X NG-Uu communication can be pre-configured in the UE or provided by the V2XCF. In the latter case, the V2XCF shall provide the eV2X Communication Parameters to UE via the UE Configuration Update Command. When the eV2X Communication Parameters need to be updated (e.g., due to UE mobility, subscription change, V2X AS update), the UE or the V2XCF is triggered to update the eV2X Communication Parameters to UE via AMF.
Editor's note: the solution description for the roaming case is FFS.
6.5.2
Initial Provisioning of eV2X Communication Parameters
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Figure 6.5.2-1: Initial provisioning of eV2X communication parameters

1.
UE sends the Registration Request message. If the UE does not have available the eV2X Communication Parameters, the UE includes the "eV2X Communication Parameters Indication" in the N1 container for V2XCF in the registration request message.
2.
AMF retrieves UE subscription data from UDM. If the UE’s subscription data authorizes the UE to make V2X communication, the AMF should select a V2XCF for the UE..
3.
If the message in Step 1 contains the N1 container for V2XCF, the AMF includes the N1 container for V2XCF received from UE in the message sending to V2XCF. 



4.
The V2XCF determines whether to provide V2X parameters to the UE, e.g. based on "eV2X Communication Parameters Indication" (indicated in Step 1), the information subscription data, local policy, etc.
5.
If V2XCF determines that V2X communication parameters need to be provisioned to the UE then V2XCF includes the V2X communication parameters in the V2X Parameter Response message.
6.
AMF sends the Registration Accept message to UE.

NOTE 3:
Steps 3 and 6 can be executed in parallel.
7.
AMF delivers the provisioned eV2X Communication Parameters to UE via a dedicated message (see step 2 of Figure 4.2.4.3-1 in TS 23.502 [9]).

8.
UE replies with the result of the delivery of eV2X Communication Parameters (see step 3 of Figure 4.2.4.3-1 in TS 23.502 [9]).
6.5.3
Update of eV2X Communication Parameters

6.5.3.0
General

After the UE retrieves and stores the eV2X Communication Parameters, the network may find the need to update the eV2X Communication Parameters, due to the occurrence of any of the following events:

-
UE mobility, i.e., location change: The V2XCF may subscribe to location change notifications from AMF (via Namf_EventExposure_Subscribe) and trigger the update procedure if needed, i.e. if V2XCF determines that V2X parameters need to be updated. These events should result in the update of V2X provisioning parameters at the UE. V2XCF sends the updated parameters to AMF in a transparent container. The AMF then delivers the updated parameters to the UE.

-
UE's V2X subscription has changed: The V2XCF may subscribe to UE's subscriber data update notification for V2X specific data type (via Nudm_SDM_Subscribe) and determine whether to provide updated V2X parameters to the UE.
-
V2X AS configures new V2X parameters at the V2XCF: The V2XCF receives the new V2X parameters from the V2X AS via V2 interface thus the update procedure may be initiated.

-
Notification from AMF of UE entering an Area of Interest.
-
Notification from V2X AF/ V2X AS of updated parameter provisioning (see TS 23.285 [5]).
In addition, after UE retrieves and stores the eV2X Communication Parameters, UE itself may find the need to update the eV2X Communication Parameters, due to the occurrence of any of the following events:

-
UE mobility, i.e., location change: if the associating available area of the eV2X Communication Parameters is provided to the UE. 
-
Notification from the AF/V2X AS to UE via the application layer.
-
Expiration of a Validity Timer associated with the eV2X Communication Parameters; for example, if the UE is out-of-coverage when the timer expires, it shall request new parameters when it is back in-coverage.
-
Parameters lost or deleted in some abnormal cases.

In the cases above, the V2XCF shall provide the updated service provisioning parameters to UE via AMF by the UE Configuration Update Command. If the UE is in CM-IDLE state, the AMF shall initiate paging UE firstly. In the cases above, UE can initiate the registration request with the "eV2X Communication Parameters Indication" to retrieve the new eV2X Communication Parameters.

6.5.3.1
UE triggered update of eV2X Communication Parameters

The UE triggered update of eV2X Communication Parameters requires the Registration procedure and is as described in clause 6.5.2.
During AMF relocation, the target AMF may receive a V2XCF id from the source AMF to enable the usage of the same V2XCF by the target AMF, and the target AMF may decide based on operator policy either to use the same V2XCF or select a new V2XCF.
6.5.3.2
Network triggered update of eV2X Communication Parameters
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Figure 6.5.3.2-1: Network triggered update of eV2X Communication Parameters
1.
After UE registers to the Network, the V2XCF maintains the UE's current V2X Communication Parameters. The network (i.e., V2XCF) can detect that the eV2X Service provisioning Parameters need to be updated due to:

-
Notification from AMF of UE entering an Area of Interest;

-
Notification from V2X AF/ V2X AS of updated parameter provisioning (see TS 23.285 [5]).
2.
The V2XCF generates the updated eV2X Communication Parameters for the UE. During this step, V2XCF may interact with AMF, AF. If Step 1 is triggered by the AMF, then the V2XCF may check with the AF for restrictions/conditions relating to the area of interests to determine new parameters. If Step 1 is triggered by the AF, then the V2XCF may request info on UE location to the AMF to determine new parameters.

3.
V2XCF delivers the updated eV2X Communication Parameters to UE via the AMF by sending the eV2X Communication Parameter Update message to AMF.

4.
AMF sends the V2X provision parameters to UE via the UE configuration update command (see step 2 of Figure 4.2.4.3-1 in TS 23.502 [9]).
5.
UE responds with the result of the delivery of eV2X Communication Parameters (see step 3 of Figure 4.2.4.3-1 in TS 23.502 [9]).
6.5.4
Impact on existing entities and interfaces

AMF:

-
Obtains V2X subscription data from the UDM by means of the Nudm_SDM_Get operation;

-
Executes V2X authorization check;

-
Retrieves V2X parameters from the V2XCF by means of new or existing operations;

-
Provides V2X parameters to UE via UCU message.
-
Transparently sends the N1 container for V2XCF.
UDM:

-
Stores and provides V2X subscription data to the AMF by means of the Nudm_SDM_Get operation.
V2XCF:

-
Provides the services for associating with AMF and conveying the V2X parameters to the AMF.
-
Subscribes to location change notifications.

- 
Subscribes to subscriber data update notifications for V2X data type.
UE:

-
Performs Registration Procedure, including eV2X Communication Parameters Indication, when it finds the need to update the eV2X Communication Parameters.
6.5.5
Conclusions

TBD
******************* End of Changes *******************
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