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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) and it is based on enhancing the 5GS QoS model. To enable enhanced QoS Monitoring and Control the following steps should be executed:

1.
An eV2X Application Function (AF), possibly from 3rd party, influences the QoS of the eV2X service, by offering a set of possible QoS levels to the PCF. 
For examples, the AF indicates QoS levels 1, 2 and 3 which, based on SLA, are mapped on different QoS parameters sets.
2.
To support eV2X services, a new type of PCC rule with multiple QoS parameter sets (each consists of a rank, 5QI, and optionally QNC, GBR and MBR) should be introduced. The PCF generates such a PCC rule for the eV2X service and maps the QoS levels provided by the AF to different QoS parameter sets. This PCC rule is then provided to the SMF.
The new type of PCC rule includes, e.g.:
· Parameter set 1 = {Rank 1: 5QI value = x1, QNC, GBR = y1, MBR = z1} (i.e., highest QoS level);
· Parameter set 2 = {Rank 2: 5QI value = x2, QNC, GBR = y2, MBR = z2} (i.e. medium QoS level);
· Parameter set 3 = {Rank 3: 5QI value = x3, QNC, GBR = y3, MBR = z3} (i.e. lowest QoS level).
3.
To support eV2X services, a new type of QoS flow that can be associated with multiple QoS profiles should be introduced. When the SMF receives a PCC rule with multiple QoS parameter sets, it establishes such a QoS flow and provides a QoS profile per QoS parameter set.
The new type of QoS Flow includes, e.g.:

· QoS profile 1 = {Rank 1: 5QI value = x1, QNC, GBR = y1, MBR = z1} (i.e., highest QoS level);

· QoS profile 2 = {Rank 2: 5QI value = x2, QNC, GBR = y2, MBR = z2} (i.e. medium QoS level);

· QoS profile 3 = {Rank 3: 5QI value = x3, QNC, GBR = y3, MBR = z3} (i.e. lowest QoS level).
4.
When the AN receives a QoS flow establishment request which contains multiple QoS profiles, it treats this QoS flow according to the QoS profile with the highest rank (i.e. with the most demanding QoS parameter values).

5.
If later the current QoS profile cannot be fulfilled for the QoS flow, the AN should try to fulfil the QoS of one of the other QoS profiles associated to the QoS flow. If this is successful, the AN will indicate the rank of the now supported QoS profile in the notification to the network that the current QoS can no longer be fulfilled.

6.
The AF will be timely notified by the PCF whenever a QoS level change occurs and can adjust the eV2X service accordingly. 

7.
If later the AN recognizes that a higher rank QoS profile can be fulfilled, the QoS flow will be treated accordingly and a notification to the network is sent that a new QoS profile can now be fulfilled. 

8.
The AF will be timely notified by the PCF whenever a QoS level change occurs and can adjust the eV2X service accordingly.

NOTE: Step 5+6 and/or 7+8 can occur several times depending on the number of QoS profiles that are associated to the QoS flow.

6.x.2
Procedures

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

6.x.3
Impact on existing entities and interfaces
The solution has impacts on AF, PCF, SMF and RAN.
Editor’s Note: further details on impacts existing entities, including UE, are FFS.
6.x.4
Topics for further study

Editor’s Note: analogous enhancements for QoS Monitoring and Control for eV2X over PC5 are FFS.
6.x.5
Conclusions

Editor’s Note: Conclusions are FFS.

END OF CHANGES
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