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5.Y
QoS aspect of vehicles platooning

5.Y.1
General Description

5.Y.1.1
General
Platooning is a coordinated mobility of group of vehicles, sharing maneouver and other information with each other. As described in previous sections, it increases traffic efficiency and reduces fuel consumptions.

One of most critical requirements for platooning is that the information flow between platoon members should be performed in a timely and reliable way. Because the time gap or distance gap between vehicles within a platoon is small, late arrival of the status information of the preceding vehicle or loss of manoeuver information can result in uncomfortable situations. These gaps between the vehicles should be set to avoid potential collision risk. 

Thus, the platooning applications installed in a vehicle will adjust the time/distance gap based on the achievable QoS of connectivity. When low latency and high reliability can be achievable, the gap can be shorter. On the other hand, when latency is high or packet loss rate is high, the gap between vehicles need to be longer. If the QoS cannot fulfil the platoon application’s requirement at all, the platoon itself should not be composed from the start.  

5.Y.2
Adjustment of gaps for platooning 

5.Y.2.1
Description
Following is a service flow in which the gaps within a platoon are adjusted:

1.
A logistics company called PTruckers owns lots of trucks and connects CityA and CityB with parcel delivery service. Due to several reasons, road transportation is the only way to connect CityA and CityB. To optimize the service, PTruckers starts to apply platooning application to its vehicles. While the depots of PTruckers are located within city center where there is good network coverage, there are areas with weak signal or areas outside of coverage along the road between CityA and CityB. 

2.
Three vehicles of PTruckers are scheduled to leave from the depot in CityA to the depot in CityB. One human driver rides on VTruck1, which is the leading vehicle. VTruck1 is followed by VTruck2 and VTruck3. VTruck1, VTruck2 and Vtruck3 belongs to the same platoon. 

3.
Platooning application checks the communication QoS (e.g. latency and reliability) among the vehicles. Because the currently available QoS are good enough and the available QoS for the next 10 km is expected to be similar, the application sets 0.1 second time gap between the vehicles. The vehicles starts to move

4.
As the platoon approaches the edge of the CityA, the platooning application is notified with updated forecast of QoS. According to the notification, starting from 10 seconds later, the available QoS for the next 100 km along the route is lower than the current level.  Because expected guaranteed latency is longer than the currently supported guaranteed latency, the platooning application decides to gradually increase the time gap between the vehicles from current 0.1 second to 0.5 second.

5.
As the platoon moves further away from the CityA, it will soon move out of any network coverage. With use of direct communication between the vehicles, the platooning application continues to work even when there is no network coverage. However, due to lack of centralized network control, the expected guaranteed latency and the reliability of communication is a little bit worse than when the platoon was in network coverage. This updated forecast information is delivered to the platooning application. Now, the application starts to increase further the inter-vehicle distance and relies more on information obtained through sensors.

5.Y.2.2
Potential requirements

The following potential requirements are derived from this use case.

[PR.5.Y.2-001]
The 3GPP system shall be able to provide V2X applications with supported QoS information, regardless of whether a UE related to the V2X application is in coverage of a 3GPP radio access network or not.

NOTE:
This requirement may not be applicable all scenarios. For example, when QoS information is generatated in the 3GPP network and UE is out of coverage, V2X application can not be provided with the QoS information.
[PR.5.Y.2-002]
The 3GPP system shall be able to provide V2X applications with updated supported QoS information, when the supported QoS changes.

[PR.5.Y.2-003]
The 3GPP system shall be able to additionally provide V2X application with prediction on how long the QoS will be maintained, when the 3GPP system provides the V2X applications with supported QoS information.

[PR.5.Y.2-004]
The 3GPP system shall be able to additionally provide V2X applications with prediction on geographical area where the QoS will be maintained, when the 3GPP system provides the V2X application with supported QoS information.
