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Abstract of the contribution: This contribution proposes a solution to Key Issue #3, focusing in particular on the sub-key issue “Investigating possible enhancements for QoS monitoring and control.
1. Introduction
Most eV2X scenarios, analysed in TS 22.186, relate either to driving safety features (e.g., advanced driving, extended sensors) or to aided driving features (e.g., remote driving, vehicles platooning). 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 QoS provisioning for the communication services provided by 5GS to support eV2X driving features may have severe safety implications.
For these reasons, eV2X scenarios and applications require the tightest possible monitoring and control of the actual QoS provisioned by 5GS communication service. In particular, tight monitoring and control should be enforced between 5GS and 3rd parties eV2X AFs. This would facilitate prompt response of eV2X services and applications in case of changes in the actual provisioned QoS.

Hence, the QoS mechanisms specified for 5GS in Release 15 should be enhanced according to the following principles:
1. Whenever, for any reason (e.g., radio link poor conditions, AN congestion, 5GC congestion etc.), the negotiated QoS for the QoS flow cannot be upheld, the 5GS should attempt a controlled QoS downgrade according to the eV2X service being provided, in order to reduce the eV2X service disruption;

2. The eV2X AF should be capable of influencing the controlled QoS downgrade by interacting with the 5GS, in order to relate the QoS downgrade to the specific eV2X services provided;
3. The eV2X AF should be timely notified of the occurrence of controlled or uncontrolled QoS downgrade(s) by interacting with the 5GS, in order to allow the eV2X services to react promptly to the QoS change.
4. Similarly, whenever for any reason the negotiated QoS for the QoS flow can be upgraded, the 5GS should attempt a controlled QoS upgrade according to the eV2X service being provided, in order to improve the eV2X service. The eV2X AF should be capable of influencing the controlled QoS upgrade by interacting with the 5GS, and the eV2X AF should be timely notified of the occurrence of controlled QoS upgrade by interacting with the 5GS, in order to allow the eV2X services to react promptly to the QoS change.
It is proposed to add the solution to enhance QoS monitoring and control according to the principle described above. 
2. Proposal
It is proposed to add the following changes to TR 23.786.
FIRST CHANGE

6.x
Solution #X: Solution for QoS Support for eV2X over Uu Interface - Enhancements for QoS Monitoring and Control
6.x.1
Functional Description

This solution addresses Key Issue #3 (QoS Support for eV2X over Uu interface). To enable enhanced QoS Monitoring and Control the following functionalities should be supported.

1.
An eV2X Application Function (AF), possibly from 3rd party, should be capable of influencing the QoS level of QoS flows carrying data for the related eV2X services. To this end: 

-
An Application Function (AF) may send requests to influence QoS for QoS flows related to its traffic;

-
The AF may influence QoS by requesting configuration of QoS policies;

-
The AF may issue requests on behalf of applications not owned by the PLMN serving the UE;

-
The AF requests are sent either directly to the PCF or via the NEF to the PCF;

2.
To support eV2X services, QoS flows associated with multiple QoS levels should be introduced. In case the negotiated QoS level for the QoS flow cannot be provided, the PDU Session modification should take place attempting a downgrade of the QoS to an alternative QoS level associated to QoS flow. To this end:

-
The multiple QoS levels should be achieved defining multi profile QoS flows;

-
A multi profile QoS flow may be characterised by:

-
Multiple QoS profiles provided by the SMF to the AN via the AMF over the N2 reference point or preconfigured in the AN and to the UPF over the N4 reference point;
-
One or more QoS level change rule(s) indicating preferred QoS downgrade(s) and/or upgrade(s);

-
At PDU Session Modification, when triggered for QoS reasons by the AN, the QoS level of the QoS flow should be modified according to the QoS level change rule(s).

3.
An eV2X Application Function (AF), possibly from 3rd party, should be timely notified whenever a QoS level change occurs. To this end:

-
The PCF may send notification to the AF upon completion of a PDU Session modification;

-
The notification from PCF indicates the QoS flow changes of the modified PDU Session;

6.x.2
Procedures

The solution is described in the high-level procedure illustrated in Figure 6.x.2-1.
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Figure 6.x.2-1: High-level description of the solution

1.
PDU Session Establishment (see TS23.502 [x], clause 4.3.2);

2.
Creation of AF QoS influence:

-
The AF invokes a PCF service operation request indicating:

-
Which sessions the multiple QoS levels should apply;

-
Which QoS levels should characterise the multiple QoS level flows;

-
The QoS level change rule(s) to apply to the multiple QoS level flows, indicating the QoS level change to apply in case the target QoS level cannot be fulfilled for the session;

-
The PCF stores the AF request for future usage.
3.
QoS Flows Establishment: The SMF indicates to the AN the set of possible QoS levels/flows.

4.
Conditions change: conditions change occurs at the AN, which may determine QoS level changes for the QoS flows.

5.
QoS Change for QoS Flows: 
-
In case of an AN initiated PDU Session Modification, AN should indicate to the 5GC the QoS level change to be applied to the multiple QoS level flows. The PDU Session should be modified changing the QoS level as indicated by the QoS level change rule(s) included in the AF request; 
-
At the completion of the PDU Session Modification, the PCF notifies the AF of the QoS level change occurred.

Editor’s Note: The detailed procedure description is FFS.

6.x.3
Impact on existing entities and interfaces
Editor’s Note: Impacts on existing entities and interfaces are FFS.

6.x.4
Topics for further study

Editor’s Note: Topics for further study are FFS.
6.x.5
Conclusions

Editor’s Note: Conclusions are FFS.
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