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1 Use Case on Urban driving 

1.1 Description

Autonomous vehicles have the potential to remove human error and reduce instances of accidents caused by driver error, drunk driving or distracted drivers, in particular in Urban Driving environments.

Urban Driving, see Figure 1, assisted by IoT has the main objective to support CAD (Connected and Automated Driving) functions through the extension of the Electronic Horizon of an automated vehicle. Thus, the vehicle can process data from external sources which enrich those provided by its own sensors (Camera, LIDAR, Radar…). The type of relevant information that automated vehicles may access as IoT elements concerns:

· Traffic lights at intersections

· Information from infrastructure cameras (such as pedestrian, bicycle, obstacle presence)

· Information from VRU 

· Information from other vehicles captured by their own sensors and shared as IoT elements.

Taking this type of information into account the CAD systems will adapt their behaviour according to the additional environmental information, available through their connection to an onboard IoT platform.
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Figure 1: Urban driving – lots of different participants
1.2 Source

REQ-2018-0017-Use_case_Urban_Driving .

1.3 Actors

Vehicle owner / driver / passenger in the vehicle
Profits from the Urban Driving service by decreasing probability of vehicle damage/accidents in the urban environment and at the same time reducing the vehicle  journey time when the road traffic jams on the urban roads are minimized or eliminated; 

IoT platform provider

It operates an IoT platform which is collecting data from urban traffic data sources such as: (1) Traffic lights at intersections, (2) Information from infrastructure cameras (such as pedestrian, bicycle, obstacle presence), (3) Information from VRUs, (4) Information from other vehicles captured by their own sensors and shared as IoT elements.  Necessary information/data is provided to any devices that are subscribed to the IoT platform.
Urban Driving service provider

Party that is providing Urban Driving Service which runs on AS (Application Servers). Urban Driving App connects to the IoT platform, and from there it collects relevant data needed to run an ADApp - for example LDM (Local Dynamic Map).

Urban Driving manager provider

Party that is providing Urban Driving Service which runs on AS (Application Servers). Urban Driving  App connects to the IoT platform, and from there it collects relevant data needed to run an ADApp - for example LDM (Local Dynamic Map).

Communication Network supplier/provider/operator

Supplies and/or provides and facilitates connectivity between vehicles, roads and associated infrastructure. This covers both wireless (for example LTE, LTE-V2X, ITS-G5 and WAVE) and fixed connections. The Network supports receiving requests for data transfers with required latency and with required packet losses. It is not expected or mandated that single network operator provides all of connectivity.
IoT Devices manufacturer
Manufacturer provides IoT devices are embedded in a vehicles, roads and associated infrastructure, parking garage /terrain, traffic lights, as well as in devices used by other participants in traffic (pedestrians, cyclists). Each IoT device collects and sends data to IoT platform, and can receive data from platform.

1.4 Pre-conditions

The vehicle supports autonomous driving - meaning it is capable of autonomously driving, also transmitting and receiving data from other vehicles, road and other infrastructure, other participants in traffic (pedestrians, cyclists). 
1.5 Triggers

Urban Driving is activated automatically, when vehicle is driving on the urban environment, which can be determined in different ways (location on the map, for example). 
1.6 Normal Flow 

1) Traffic light: information about the traffic light status and time to change is sent to the IoT platform
2) Road smart camera:  information about pedestrian detection is sent to IoT platform
3) Traffic sensors or TMC (Traffic Management Center): information about 3 possible events: traffic jam, accident and road work warning are sent to the IoT platform
4) VRUs: information for pedestrian detection is sent to the IoT platform
5) 3rd party service: gives information about the road network and topology.

6) IoT in vehicle platform: is connected to the IoT open platform and to other IoT devices, also manages the LDM (Local Dynamic Map) which contains all vehicles in vicinity and their current state (speed, acceleration / deceleration, changing lanes etc.) and other traffic information like traffic light status or VRUs position.

7) The IoT platform hosts the collected data from abovementioned sources, and upon request it will send it to AS (Application Server) where Urban Driving application (Urban Driving App) is running. Urban Driving App is subscribed to the IoT data from all participants in traffic in urban area. 
8) Processed information from Urban Driving App is sent back to IoT platform, and is made available to all Urban Driving App subscribed participants in traffic.

9) Each participant in traffic is responsible for interpretation and action based on received Urban Driving App data.

1.7 Alternative Flow

None.

1.8 Post-conditions

Vehicle stays in urban driving mode until it leaves the urban road environment, which can be determined by vehicle’s location for example.
1.9 High Level Illustration
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Figure : Urban driving example: cyclist is registered
1.10 Potential Requirements

10) The M2M system shall support the the urban driving related data (for example traffic light state) exchange between the vehicle and the urban city platform, as well as other relevant pltforms like for example city’s traffic management system.
11) The M2M system shall support V2V communication via different network interfaces (PC5, LTE-Uu and 802.11p) and management of  network interface switching. 
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