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1. Introduction
This contribution proposes solution for key issue#2.

2. Reason for Change

In TR 23.764, key issue#2 was specified as follows:

5.2.2
Key issue 2a - Monitoring QoS situation by eV2X Application

The exposure of QoS information / analytics by 5GS (e.g. NWDAF) to Application Function (AF) is possible in 5GS, as part of the Potential QoS change procedure (see 3GPP TS 23.287 [6]).

In this regard, enhanced monitoring capabilities can be available at application layer (comparing to the V2X application functional model, specified in 3GPP TS 23.286 [5]), which can enable the application layer to dynamically provide/adapt the service operation and related QoS requirements for single or groups of UEs. The monitoring information which may be required at the application layer for adjusting the eV2X application requirement, need to be investigated further. 

5.2.3
Key issue 2b - Communicating eV2X application requirements with 5GS
The application based on the enhanced monitoring capabilities, upon receiving notifications about possible QoS changes (e.g. possible QoS downgrade), it may be required to handle the application adjustment; and subsequently the QoS requirement adjustment for single or groups of UEs which may be affected by this change. 

This study needs to investigate: 
1.
what is the impact at the application layer functional model for enabling the application layer to adapt V2X application requirements, based on the enhanced QoS monitoring, and 

2.
what new mechanisms may be required from application perspective to communicate this adaptation with the 5GS and involved application entities.
The VAE server includes AF functionality; and thus is capable of receiving the following monitoring regarding QoS. In SA2, the following information can be exposed to AF for V2X use cases:
· The potential QoS change to assist application adjustment is based on the notification of QoS Sustainability Analytics defined in clause 6.9 of TS 23.288. The VAE Server acting as an AF communicates with the NEF which corresponds to the NF consumer in clause 6.9.4 of TS 23.288.
· To support V2X applications that can operate with different configurations (e.g. different bitrates or delay requirements), the VAE server, acting as AF, can provide, in addition to the requested level of service requirements, Alternative Service Requirements to the 5GS. This enables the 5GS to act on the Alternative Service Requirements and apply them for the extended NG-RAN notification, as described in TS 23.501 and TS 23.503. When a notification is received by 5GC for possible QoS change, SMF /PCF sends a QoS notification to AF to inidicate the QoS level change based on the original or alternative service requirements.
Based on this information, AF may trigger service adaptation and consequently adaptation of PCC rule to cope with the adaptation of network and QoS situation. 
Consideration 1: QoS monitoring subscription by VAE server
The subscription to enhanced monitoring by application layer may be configured for a given area, time, periodicity etc taking into account the service requirement and other parameters (e.g. expected congestion in certain area, time of the day, road conditions). This will allow the configuration of QoS monitoring to expose to the vertical QoS analytics, as well as extended QoS notifications in case of mapping of a service to multiple QoS levels.
Consideration 2: Service adaptation and group QoS adjustment trigger by VAE server
The VAE server, after receiving QoS possible changes and/or QoS analytics may decide to adapt the service operation (e.g. change of LoA, group formations) to meet the new QoS situation. 
In addition, within and among sets of V2X UEs there are dependencies between vehicles for traffic efficiency. Any QoS level setting per vehicle must consider assigned QoS levels to its surrounding car neighbors to avoid problems; so the joint setting/adaptation of QoS is key in order to capture such dependencies. Consequently, the possible QoS change of one session may trigger the adustment of the network/QoS requirements for other V2X-UEs which may be affected by this change (e.g. in close vicinity).
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.764 v0.1.0.
* * * First Change * * * *

6.x
eV2X QoS monitoring & control by application layer
6.x.1
General

6.x.2
Requirements

 [AR-6.x.2-a]
The V2X application enabler layer shall provide mechanisms to ensure that application QoS requirements are supported by the underlying 3GPP network for all the involved V2X-UEs within one V2X service or in a given geographical area.
* * * End of First Change * * * *
* * * Second Change * * * *

7.X
Solution #X: Monitoring and control of QoS for eV2X communications
7.X.1
Solution description

7.X.1.1
General
This solution addresses the key issue #2

7.X.1.2
Procedure

The solution is described in the high-level procedure illustrated in figure 7.X.1.2-1.
Pre-conditions:

1.
The VAE server includes an Application Function (AF) functionality, as defined in TS 23.287
2.   The VAE server initially subscribes to the V2X Application specific server and the SEAL servers to receive V2X service-related information (e.g. UE IDs, location, group, configuration info etc). 
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Figure 7.X.1.2-1: Monitoring and control of QoS for eV2X communications

1.
The VAE server, who acts as an AF, subscribes to QoS monitoring service from 5GS (e.g. PCF/NWDAF). This subscription may be active for a certain period of time or a given geographical area. The monitoring may either include the request for QoS sustainability events as specified in TS23.288, or can include a QoS change notification requests as provided by SMF and specified in TS23.287. The reporting may be configured by the application enabler layer for a given area, time, periodicity etc taking into account the service requirement and other parameters (e.g. expected congestion in certain area, time of the day, road conditions). Based on the subscription, as specified in TS23.287, 5GS provides the extended QoS monitoring report, over N33 interface. This report may come either from NWDAF or SMF via PCF/NEF. 

2
The VAE server, based on the monitoring events for one or multiple V2X-UEs within one service or across multiple services, may trigger a service requirement adaptation based on the actual or expected QoS change for one or more V2X services. 
3.  The VAE server sends a service requirement adaptation request to V2X application specific server to identify the action which is needed, based on the actual or expected QoS change. This could be the adaptation of the Level of Automation (LoA) for one or more V2X-UEs or V2X services. 
4-5. The V2X application specific server decides whether to adapt the service requirement based on step 3, and sends a response to VAE server with a positive or negative acknowledgment. Optionally, this may include the list of a sub-set of V2X-UEs within a service for which the requirement change should be applied 

6. If no QoS adaptation is required, V2X application layer may adapt based on the adapted service requirements; and steps 7-10 are optional.  
7.
If a QoS adaptation is required, the VAE server, triggers the adaptation of QoS for the affected V2X-UE(s) within the service or across multiple services in close vicinity. 

8.
The VAE server performs network resource adaptation by interacting with the NRM server as specified in the 3GPP TS 23.434.
9.  VAE server also notifies about the QoS adaptation the V2X application specific server.

10.   V2X application layer adapts based on the adapted service and QoS requirements.   

* * * End Change * * * *
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