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Abstract of the contribution: This contribution proposes a new key issue to investigate 5GS enhancements allowing dynamic application adjustments for eV2X services, as well as a relating high-level solution.
1. Introduction
Most eV2X scenarios, analysed in TS 22.186, relate either to driving safety features or to aided driving features. In both cases, the improper provisioning of the driving features may have severe safety implications for the vehicles, drivers, passengers, as well as people and objects deployed in proximity of the vehicle routes. Consequently, also the improper provisioning of the QoS required by eV2X services may have severe safety implications. Besides, the same eV2X service may be provided with different Levels Of Automation (LoAs). Different LoAs may require different QoS Levels. Other cases include using different inter-vehicle gap for platooning, different sensor set in tele-operated driving, different speed for lane merging, may require different QoS Levels as well. 
For these reasons, it is of paramount importance for vehicles the capability to assess with reasonable accuracy the QoS level a eV2X service can be provided with, both in time and space domain. This capability would allow vehicles to adjust dynamically and timely the eV2X application as vehicles move in the area where 5GS coverage is provided.
This contribution proposes a new key issue to investigate 5GS enhancements allowing dynamic application adjustments for eV2X services, as well as a relating high-level solution. 
2. Proposal
It is proposed to add the following changes to TR 23.786.
FIRST CHANGE

5
Key Issues
Editor's note:
This clause will describe the key issues for architecture enhancements of EPS and 5G System to support advanced V2X services.
5.X
Key Issue #X: Enhancements for Dynamic Application Adjustment
5.X.1
General description
Each eV2X service, as defined in TS22.186, may be provided with different application configuration, such as Levels of Automation, inter-vehicle gap, etc. Each application configuration may have different QoS requirements. Hence, the possibility for a UE to use an eV2X service at a given application configuration depends on the actual QoS Level that the 5GS can provide in an area or over a given period of time. 

Considering the safety implications relating to most eV2X services, it would be of paramount importance for a UE to be able to be informed about potential changes in the QoS Level for the eV2X services in a given area or over a period of time, in order to dynamically adjust the V2X application in advance.

This key issue aims at studying 5GS enhancements enabling dynamic application adjustment for eV2X services, according to potential changes in the QoS Level the 5GS provides.

This key issue addresses the following items:
-
what information is required as input to enable the assessment by 5GS;

-
how the 5GS may assess a change of the QoS Level in a given area or over a given period of time is likely;

-
how the 5GS may communicate such assessment to AF and/or UE.
SECOND CHANGE 
6
Solutions
Editor's note:
This clause is intended to document the agreed architecture solutions. Each solution should clearly describe which of the key issues it covers and how.
6.X
Solution #X: Enhancements for Dynamic Application Adjustment
6.X.1
Functional Description
Figure 6.X.1-1 illustrates a high-level solution for Key Issue #X Enhancements for Dynamic application Adjustment with the example of LoA dynamic adjustment.
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Figure 6.X.1-1: High-level Solution – Dynamic LoA Adjustment
Step 1: the V2XCF collects information necessary to decide whether an early warning needs to be sent to the AF. Steps 1A, 1B, 1C show the details of one implementation option of the solution. 
Step 1A: the AF provides the V2XCF with the vehicle based driving trajectory, e.g., based on the on board navigation system. This information is not to be confused with the Expected UE Moving Trajectory of TS 23.502.

Step 1B: The V2XCF gets the mapping of UE’s location (e.g. cell ID) from the network (e.g. AMF).

Step 1C: The V2XCF maps the geographical location information of the area in which the vehicle is likely to be driving in a given time period received from the AF to a list of cell IDs. The V2XCF retrieves from the NWDAF analytical data on the likelihood of QoS failure for the cell IDs to which the UE may be connected to in the given time period.

Step 2: Based on such pieces of information, the V2XCF can decide to indicate to the AF that the UE is about to enter/leave an area in which a possibility of QoS degradation is more likely. 

The V2XCF shall inform the AF about a possible QoS degradation if any of those cells (identified in Step 1C) has a higher likelihood of QoS failure than the current cell the UE is connected to. The V2XCF can in addition provide a geographical location information corresponding to the coverage area of those cells. 


If the V2XCF informed the AF about the possibility of QoS degradation beforehand and all those cells (identified in Step 1C) have a lower likelihood of QoS failure than the one that triggered the AF notification, the V2XCF shall inform the AF about the possibility to increase/keep the QoS.

NOTE:
The AF can request an increase of QoS by interacting with the network or recognize that the QoS is still unchanged (compared to before the notification about a possible QoS degradation) and inform the UE about the appropriate LoA accordingly.

Step 3: Based on the input from the V2XCF, the AF can change LoA to face the potential QoS degradation in the future. Criteria for not changing the LoA may be a low vehicle speed or trajectory/map information indicating that the UE is not driving into this area.

Step 4: The AF (via application layer signalling) updates the LoA in the UE.

Step 5: When the UE then moves from RAN1 to RAN2 (or from cell1 to cell2) it is already using the LoA suitable for the new radio (QoS) conditions, even if a QoS degradation occurs.

NOTE:
As the solution involves NWDAF, details relating to NWDAF and its interaction with other NFs are FFS and need to be coordinated with the content of TR23.791.

END OF SECOND CHANGE
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