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1. Introduction
This contribution discusses a key issue for the interaction between eV2X application and 3GPP systems for QoS monitoring and negotiation.

2. Reason for Change
In Stage 1 specification for enhanced V2X (TS 22.186), service requirements are specified to enhance 3GPP support for V2X scenarios in the 3GPP systems, i.e. EPS and 5GS. Requirements include support for both safety and non-safety V2X scenarios:

-
Safety-related V2X scenarios: e.g. automated driving, vehicle platooning, etc.; 

-
Non-safety-related V2X scenarios: e.g., mobile high data rate entertainment, mobile hotspot/office/home, dynamic digital map update etc. 

Initially, Categories of Requirements (CoR) are defined to support V2X scenarios. Five CoRs are defined: General Aspects, Vehicle Platooning, Advanced Driving, Extended Sensors and Remote Driving.

Furthermore, the concept of Level of Automation (LoA) is defined, which reflects the functional aspects of the technology and affects the system performance requirements. The defined LoAs are: No Automation (0), Driver Assistance (1), Partial Automation (2), Conditional Automation (3), High Automation (4), Full Automation (5).
For each CoR and each LoA, requirements are specified in terms of Payload (Bytes), Transmission rate (Message/Sec), Maximum end-to-end latency (ms), Reliability (%), Data rate (Mbps), Minimum required communication range (meters).

3GPP SA2 (3GPP TR 23.786) provided the base study for the required architectural and functional enhancements at the 5G Core Network in order to enable 5GS to support the eV2X services, as specified in SA1. Currently the normative specification phase of 3GPP TS 23.287 has the following enhancements of QoS model for eV2X services, based on the conclusions of TR 23.786:

For QoS handling for V2X communication over Uu reference point:

· Multi QoS-profile setting and monitoring by the Application Function : In TR 23.786, Solution #27 was concluded to be taken into account for normative work. In SA2 #134, it was agreed in S2-1908225 to include in TS 23.287:
The AF may request that a data session to a UE is set up with a specific QoS (e.g. low latency or jitter) and priority handling. The AF can request the network to provide QoS for the AF session based on the service requirements with the help of a QoS reference parameter which refers to pre-defined QoS information. When the PCF authorizes the service information from the AF and generates a PCC rule, it derives the QoS parameters of the PCC rule based on the service information and the indicated QoS reference parameter.

The AF may change the QoS by providing a different QoS reference parameter while the AF session is ongoing. If this happens, the PCF shall update the related QoS parameter sets in the PCC rule accordingly. 

If an AF session can adjust to different QoS parameter combinations, the AF may provide Alternative Service Requirements containing one or more QoS reference parameters in a prioritized order (which indicates the preference of the QoS requirements with which the service can operate). The first QoS reference parameter in the Alternative Service Requirements reflects the QoS requirement of highest priority for the AF session and shall contain the same QoS reference parameter that was provided together with the service information.

The AF may change the Alternative Service Requirements while the AF session is ongoing. If this happens, the PCF shall update the Alternative QoS parameter sets in the PCC rule accordingly. 
· Potential QoS change notification to Application server : A V2X Application Server may request notifications about potential QoS change for an indicated geographic area and time interval in order to adjust the application behaviour in advance. The clause 5.4.5 of TS23.287 provides mechanism for such notification from 5GS.
· As part of QoS analytics to the V2X application server it was agreed in SA2 #134, to specify the procedure for QoS sustainability analytics. As stated in agreed S2-1908222: "The V2X Application Server may also request past statistical information for the purposes of adjustment of the application, how V2X Application Server makes use of such data is outside of 3GPP scope. "
Potential impact on eV2X application layer functional model :
· Application layer may need enhanced monitoring capabilities, e.g. real-time QoS per UE or group of UEs, in order to set / adapt multi-QoS levels as well as trigger potential QoS change notification requests.
· Application has the capability to influence/adapt QoS for o
ne or more services, based on the above enhancements. However, this may impose some signaling requirements from application perspective, for allowing dynamic/on-demand application-triggered service operation changes.
· Further interactions may be needed among application entities (SEAL servers/clients) for providing/adapting QoS requirements in multi-operator roaming /non-roaming cases 
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.764 v0.0.0
* * * Change * * * *

X.y
Key issue y – eV2X application QoS requirements for V2X communication over Uu
The V2X services described in 3GPP TS 22.186 [Y], require ultra-reliable and low latency characteristics, and may require high data rates due to the very high expected payloads. The Categories of Requirements (CoR) and Level of Automation (LoA) is defined, which reflects the functional aspects of the technology and affects the system performance requirements.are defined to support such V2X scenarios. 
The following CoRs are defined:

-
General Aspects;

-
Vehicle Platooning;

-
Advanced Driving;

-
Extended Sensors; and

-
Remote Driving.
The following LoAs are defined:
-
No Automation (0);

-
Driver Assistance (1);

-
Partial Automation (2);

-
Conditional Automation (3);

-
High Automation (4); and

-
Full Automation (5). 

For the combination of each CoR scenario and each degree of LoA, requirements are specified in terms of Payload (Bytes), Transmission rate (Message/Sec), Maximum end-to-end latency (ms), Reliability (%), Data rate (Mbps), Minimum required communication range (meters).

V2X scenarios are delay and reliability critical while the rate (and thus the resource) requirement may vary for each CoR and LoA, since they may support different payloads (from 300 B to 12000 B) under the strict delay requirement. Also, different CoR and LoA combination may require different QoS parameters (even for the same V2X application, e.g. platooning). This poses additional challenges regarding the accommodation of QoS and resource requests by 3GPP systems from numerous and resource demanding services. 

In this regard, SA2 (TR 23.786, TS 23.287) has provided enhancements to the QoS model to allow more flexible interactions between 5GS and the application layer; as well as the possibility of exposing to the 3rd party potential QoS adaptation to enable the application to pro-actively adapt the service offering (e.g. change of Level of Automation, group formations etc). 

Given the aforementioned considerations and the increased complexity of scenarios and the wider variety of requirements as imposed by the latest SA2 agreements (TS 23.287), it is required to further study the below sub-key issues: 
X.y.1
Key issue y.a 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 (TS 23.287).

In this regard, enhanced monitoring capabilities can be available at application layer (comparing to the V2X application functional model, specified in TS 23.286), 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. 

X.y.2
Key issue y.b 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. 
