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1. Introduction
This contribution presents a solution to key issue #13 on communicating application requirements from the V2X application server to the 3GPP network system. The key issue identified that 3GPP network system may be enriched with the exchange of information from the V2X application server for certain V2X use-cases. 
3GPP is already considering some solutions where an application function (AF) can provide the network with additional information of desired/preferred transfer policies for future background data transfer (as in clause 4.16.7 in TS 23.502 and in clause 6.1.2.4 in TS 23.203). Such procedure has the benefit of providing the network with additional information about specific application requirements/features. 
In V2X scenarios, several information can be considered to empower the network knowledge about the V2X applicaiton. The V2X server is aware of several information comprising V2X application requirements and vehicle information considering also current driving behavior or expected driving behavior. Considering the intrisically dynamic nature of V2X use cases, a vehicle moving might involve adaptation of application requirements (e.g., turn on/off additional camera for a remote driving use case) or driving behavior (e.g., a change of route due to road works or traffic jam). In addition, when a vehicle moves it might enter an area where current or expected network capabilities are diffeernt compared to those of the area where the vehicle was moving before. 
It is proposed a protocol where the VAE server provides the network with information about application features, vehicle information and application requirements. Above information from the VAE server are enriched with indications about the desired time intervals constraints for the network to interact with the VAE server. In the proposed protocol, the network provides a feedback to the VAE server indicating the network capabilities in supporting the applicaiton requirements considering the additonal information regarding the application features and vehicle information.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.795 v1.0.
* * * First Change * * * *

7.X
Solution #X: Communicating application requirements from the V2X application server 
7.X.1
Solution description

7.X.1.1
General

This solution corresponds to key issue #13. The V2X application server provides application and timing requirements to the 3GPP network system to enhance the network knowledge about the V2X application.
7.X.1.2
Procedure
Pre-condition:
- The V2X application server has subscribed with the 3GPP network system (e.g., subclause 4.17 of 3GPP TS 23.502 [12]) to provide information about the application requirements.
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Figure 7.X.1.2-1: Solution for communicating application requirements from the V2X application server
1. The VAE server provides the 3GPP network system with information about application features (e.g., nomadic/static, service type – lane merge, HD map update, etc. -), vehicle information comprising expected driving behavior (e.g., involved vehicles, vehicle trajectory, speed, planned route), application requirements (e.g., amount of data to be transferred, time window for transfers, key performance indicators affecting application behaviour, time constraints for interaction with the network).

2. The 3GPP network system takes into consideration the information received by the VAE server in order to check whether the application requirements indicated in step 1 can be supported.

3. The 3GPP network system notifies the VAE server about the result (e.g., application requirements can/cannot be supported by the network, application demand can be satisfied in a certain time range, application demand cannot be satisfied). The notification might also include an updated list of application requirements supported by the network according to current or expected network capabilities (e.g., the amount of data that can be transferred in the time window indicated by the application, the key performance indicators affecting traffic behaviour that the network is able to monitor, supported/feasible interaction time interval).

The solution can be used by the VAE server to update the information related to an ongoing session. In this case, the VAE server performs step 1 in case of any changes compared to the information exchanged during the last step 1, and steps 2 and 3 are expected by the network in response to an update of application features, or vehicle information or application requirements. 

The solution can also be used by the network to update a previous delivered notification. In this case, the network could send an updated notification message (step 3), which might generate an update of application requirements by the VAE server.

7.X.2
Solution evaluation

The solution enables the VAE server to communicate application requirements to the 3GPP network system. The solution provides the 3GPP network system with application-specific information including timing information about the V2X application which allows the 3GPP network to increase the level of knowledge about the application requirements. This can be used to help the network satisfy the application demands. 

* * * End Change * * * *
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