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Abstract of the contribution: This contribution specifies further details of Solution 16 for Key Issue #3, focusing in particular on the procedures, as requested by an Editor’s Note.
1. Introduction
A solution to Key Issue #3 QoS Support for eV2X over Uu interface was proposed and agreed at SA2#127bis. The solution defined enhanced QoS mechanisms conceived 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.
This contribution provides further details for the solution, i.e. the relating procedures required by an editor’s note.
2. Proposal
It is proposed to add the following changes to TR 23.786.
BEGINNING OF CHANGES
6.16.2
Procedures
6.16.2.1
Application Function Request to Influence eV2X QoS
The procedure for the application function request to influence eV2X QoS follows the principles specified in TS 23.503 clause 6.2.3. The AF shall invoke (either directly of via the NEF) the Npcf_PolicyAuthorization_Create/Update Request service operation.
The Npcf_PolicyAuthorization_Create/Update Request service operation is extended by:
-
The set of possible QoS Levels to associate to specific eV2X services;

- 
An preferred/default QoS Level to specific eV2X services; 

-
QoS level change policy in case the preferred/default QoS Level could not be fulfilled;

Editor's Note: Details on the content of the service operation are FFS. 
The PCF shall notify (either directly of via the NEF) the AF the Success or the Failure of the request, along with the supported QoS Levels..
6.16.2.2
Application Function Request of QoS Level Change Notification
The procedure for the application function request of QoS Level Change Notification follows the principles specified in in TS 23.502 clause 4.3.6.3.

The AF shall invoke (either directly of via the NEF) the Npcf_PolicyAuthorization_Subscribe service operation. The service operation (AF request) may contain at least:
-
Type of the notification (e.g. notified NFs);

-
Other information, e.g. as described in TS23.501 clause 5.6.7
Editor's Note: Details on the content of the service operation are FFS. 
The PCF shall notify either directly of via the NEF the AF the successful subscription to the QoS Level Change Notification event.
Editor's Note: The mapping between eV2X service requirements and different QoS levels could be configured at the UE, which is out of the scope of this study.  
6.16.2.3
eV2X Service Session QoS Level Change and AF Notification

Figure 6.16.2.3-1 represents a high level description of how the QoS level change and related AF notification work.
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Figure 6.16.2.3-1: QoS Level Change and Notification

1.
PDU session context establishment and authentication/authorization as described in TS 23.502 section 4.3.2.2.
2.
Session Management Policy Establishment/Modification. 
2a) The Application Function Request to Influence eV2X QoS procedure is executed as described in clauses 6.16.2.1.

2b) The Application Function Request of QoS Level Change Notification procedure is executed as described in clauses 6.16.2.
3.
eV2X Service Session establishment with Multi QoS profiles QoS Flow according to the correspondent Multi QoS Level PCC rule. 

4.
When the RAN decides, e.g., that the QoS targets of the active QoS profile of the QoS Flow cannot be fulfilled it triggers a PDU Session modification towards the SMF as described in TS 23.502 clause 4.3.3.2, step 1.e, and informs the SMF about the new rank of the QoS profile. The SMF forwards the notification to the PCF.

The SMF continues the PDU Session modification to inform the UE about the currently active QoS profile (as described in clause 6.16.1 step 5).
Editor's Note: Direct notification from RAN to UE is FFS.
5.
The PCF notifies the AF of the QoS Level Change by sending the Npcf_QoS_Level_Change_Notification, after the completion of the PDU Session Modification if configured in step 2. The notification message may contain at least:

-
eV2X session, UE ID, time, location, QoS Level and AF transaction identifier information.
6.
The AF notifies the UE of the adjustment of V2X application according to the new QoS Level.
END OF CHANGES
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6. Application layer notification towards the UE
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