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5.29
Different QoS estimation for different V2X applications

5.29.1 
Description

QoS estimation will help V2X applications e.g. automation driving, intelligent traffic system, to get the communication system connection capability in advance which is very important for them to compute and adjust in advance to right working mode to guarantee safety and service availability.

Different V2X application may need different QoS estimation content and accuracy. The more the content and the higher the accuracy, it costs more resource for QoS estimation function. And superfluous QoS estimation in one hand is not useful to V2X application, on the other hand it may impact other capabilities from whole system aspect because more collected information, more computing resources, more store resources are needed.
So, it is proposed to provide different QoS estimation information for different V2X applications.
5.29.1.1   Pre-conditions 

Vehicle A is a vehicle capable of supporting automated driving. It belongs to taxi company TT and is controlled by a V2X application of TT. The V2X application can reside either in Vehicle A and / or in the cloud of TT. Vehicles A can get communication service from the 3GPP system of Operator X which has a platinum level contract with TT to provide higher level QoS estimation e.g. support whole scenarios whole daytime of connection capability estimation with higher accuracy and more time advance value. 

Vehicle B is one vehicle capable of supporting automated driving. It belongs to logistic company LL and is controlled by a V2X application of LL. The V2X application can reside either in Vehicle B and / or in the cloud of LL. Vehicles B also can get communication service from the 3GPP system of Operator X which has a golden level contract with LL to provide specific scenarios QoS estimation e.g. in highway scenario with whole daytime, in city scenario with specific time window.
5.29.1.2 Service Flow
1.
Vehicle A and Vehicle B both can achieve communication service from Operator X according to different contracts with their owners.

2.   Vehicle A has an order from Hotel A to the airport beginning with 12:00am. 

2.1The V2X application in Vehicle A subscribes to QoS estimation of the 3GPP system, and sends a estimation request with related supporting information asking whether it can provide specific QoS (e.g. data rate, latency, jitter, reliability) of communication service which is needed by its automation driving mode along  planned vehicle route with associated timestamps from 12:00am. 

2.2. The 3GPP system negotiates with the V2X application the parameters and mutual capabilities for estimation and evaluates and responds that it can predict that the required communication service for Vehicle A is going to be supplied during 12:00am~12:15am with associated a certain accuracy or probability and followed QoS estimation information (e.g. data rate, latency, jitter, reliability) will be delivered to Vehicle A for future area before 1.5km~10km distance in advance. 

2.3. Vehicle A receives the estimation report and decides to enter automation driving mode. It picks passenger in Hotel A on time. During the journey to the airport, the QoS estimation information (e.g. data rate, latency, jitter, reliability) of the communication service for future area e.g. 1.5km~10km distance is continually delivered to the V2X application in Vehicle A.

2.4 Vehicle A may timely adjust its drive mode or automation level considering the QoS estimation information.

2.5 When Vehicle A arrives in airport, the application terminates the subscription to QoS estimation.

3. Vehicle B has a goods transportation task from city A to city B begin with 12:00am. Some of the road in the trajectory is city normal road and some is highway. The application in Vehicle B configures which QoS estimation information it need in different road when the QoS estimation is started.

3.1 The V2X application in Vehicle B subscribes to QoS estimation of the 3GPP system, and sends a estimation request with related supporting information asking whether it can provide specific QoS (e.g. latency, reliability) of communication service which is needed by its automation driving mode along the vehicle route with associated timestamps ffrom city A to city B from 12:00am. 

3.2 The 3GPP system negotiates with the V2X application the parameters and mutual capabilities for estimation and evaluates and responses that the required QoS with associated a certain accuracy or probability for communication service for Vehicle B can not be supplied from 12:00am in city road but in highway, it can be supplied. 

3.3 Vehicle B receives the estimation response and decides not to enter automation driving mode. The journey is started, in the city road, Vehicle B is driven by Pilot and the QoS estimation (e.g. latency, reliability) of the communication service for future area e.g. from 1.5km~3km distance is continually delivered to the V2X application in Vehicle B. Before entering highway, the latest QoS estimation responses that the required QoS for automation driving is supported with a certain accuracy or probability, the Vehicle B adjust the driving mode to automation driving.

3.4 When Vehicle B arrives in destination, the application terminates the subscription to QoS estimation.

5.29.1.3 Post-conditions
V2X application in vehicle A can receive timely QoS estimation information with associated accuracy or probability, so vehicle A can adjust its driving mode or automation level more safely and flexibly.

V2X application in vehicle B can receive QoS estimation required in advance in highway, so vehicle B can adjust its driving mode or automation level when it is in highway.  
5.29.2 
Potential Requirements

[PR.5.29-001] The 3GPP system shall be able to expose the following services and capabilities to V2X applications, to support the V2X application to adjust its service offering:

-
[PR.5.29-001a] The 3GPP system shall be able to provide different quality of service estimation information needed by different V2X applications. 

-     [PR.5.29-001b] The 3GPP system shall be able to support V2X applications to configure and negotiate quality of service estimation information and related supporting information to be provided by the V2X applications.
-
[PR.5.29-001c] The 3GPP system shall be able to support V2X applications to request quality of service estimation information and to provide related supporting information to the 3GPP system.

-
[PR.5.29-001d]  The 3GPP system shall be able to provide V2X applications with quality of service estimation information with associated accuracy and/or probability according to the application’s configuration and request.

-
[PR.5.29-001e]  The 3GPP system shall be able to support V2X applications to subscribe to quality of service estimation information, and to terminate the subscription to quality of service estimation information.
