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5.Z
QoS aspect of Remote Driving
5.Z.2
Support of Remote Driving

5.Z.2.1
General
When remote driving application is running, there is no need for the human in the vehicle to drive. Instead, a human driver or a driving software in remote location makes analysis of the situation around the vehicle, makes driving decision and sends driving decisions back to the vehicle. Accordingly, connections between the vehicle and the remote back-end is always required while the remote driving application is running.
 

5.Z.2.2
Disenagement of autonomous driving
In the following case, transition from autonomous driving to remote driving can occur:
1.
Jack owns a vehicle capable of higher level of autonomous driving. There is no need for Jack to drive and he actually does not know how to drive. When Jack leaves home to his office, his vehicle is engaged with highest level of autonomous driving. 

2.
The route that the vehicle takes is always the same. But, one day, on his way to office, due to bad road situation, one of sensors installed in the vehicle is severely damaged. 

3.
Due to the sudden loss of the sensor, the higher level of autonomous driving is no longer supported by the vehicle

4.
Because Jack cannot drive, the vehicle contacts emergency service center of the vehicle manufacturer. The service center proposes remote driving and Jack accepts the offer.

5.
The service center activates remote driving application toward the vehicle. The remote driving application checks whether connectivity can be provided up to the original destination. In addition, based on the capability of the vehicle and the requirements of the application, the remote driving application calculates the required QoS of the connectivity toward the vehicle and checks whether the QoS can be supported or not, on the way to the original destnation. In this step, potential interaction with 3GPP system is required to get necessary information.

6.
Because the workplace of Jack is located in suburban area, the required QoS cannot be provided all the way to the office. Thus, the remote driving application calculate alternative intermediate destination up to which the QoS requirement of the remote driving application can be supported.

7.
The remote driving application drives the vehicle to the intermediate destination, where Jack can take taxi to his office.
5.Z.2.3
Provision of freedom of mobility
There are various scenario in which remote driving can provide mobility assistance to people. For example, due to the increase of car accidents caused by the elderly people, these people prefer not to drive or driving licences can be voided for people over certain ages. Remote driving application can play an important role in supporting daily lives of these people.
1.
Karl is a senior living in a nursing home. While the seniors living in that nursing home cannot drive, there is a need to support their mobility. Thus, the nursing home owns several vehicles in which a remote driving application is installed. The remote driving application is run by a company called RDrive with which the nursing home has service contract.

2.
On Monday, Karl receives an invitation to the birthday party of Michael, which will be held in 7:00 PM Wednesday. Karl calls RDrive to make a reservation of mobility support. RDrive checks with a contracted MNO whether the required QoS to run the remote driving application can be guaranteed along the route at the scheduled time of departure. When the QoS can be met, RDrive requests reservation of the connectivity service to the MNO and the MNO replies with confirmation. RDrive also sends confirmation to Karl that the mobility service can be provided and the vehicle will leave on 6:30 PM Wednesday. With this confirmation, Karl replies to Michael that he will attend the party.

3.
At 6:30 PM Wednesday, Karl rides on the vehicle and the remote driving application controlled by RDrive starts. Because connectivity service with a requested QoS is reserved and provided along the route, there is no interruption to remote driving application. Karl safely arrives at Michael’s home at 6:50 PM. 

5.Z.2.4
Potential requirements
The following potential requirements are derived from this use case.

[PR.5.Z.2-001] The 3GPP system shall be able to provide a standardized interface to enable exposure of the following services and capabilities to V2X application, to support the V2X application to adjust its service offering:

-
[PR.5.Z.2-001a]
The 3GPP Core Network shall be able to support a V2X application to request information on whether connectivity service can be provided for a certain geographic area and time.

-
[PR.5.Z.2-001b]
The 3GPP Core Network shall be able to provide a V2X application with information on whether connectivity service can be provided for a certain geographic area and time.

-
[PR.5.Z.2-001c]
The 3GPP Core Network shall be able to support a V2X application to request information on whether specific QoS can be provided for a certain geographic area and time.

-
[PR.5.Z.2-001d]
The 3GPP Core Network shall be able to provide a V2X application with information on whether the requested QoS can be provided for a certain geographic area and time.

-
[PR.5.Z.2-001e]
The 3GPP Core Network shall be able to support a V2X application to request reliable provision of connectivity with specific QoS parameter for a certain geographic area and time.

-
[PR.5.Z.2-001f]
The 3GPP Core Network shall be able to provide a V2X application with response on whether the request on reliable provision of connectivity service with specific QoS parameter for a certain geographic area and a certain time is accepted or not.

-
[PR.5.Z.2-001g]
The 3GPP Core Network shall be able to provide a V2X application with recommendation of QoS parameters that can be provisioned for connectivity services for a certain geographic area and a certain time.
[PR.5.Z.2-002]
The 3GPP system shall be able to support means to provide connectivity service with specific QoS for a certain geographic area, based on the response sent to V2X application. 

