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Introduction

This contribution provides new vehicular use case to Clause 6 “Vehicular Domain Use Cases” in TR-0026.
------------------------------ Start of change 1-------------------------------------------

6.x
Vehicular Data Service with a vehicular data model and Edge/Fog Computing
6.x.1
Description

Connected vehicles collect data on the surroundings of the vehicle and in-vehicle data by its on-board cameras/sensors (e.g. video camera, LIDAR, GPS, OBU). In this use case, those collected data are transferred periodically to Fog Nodes for analysis and sent them to a Cloud Node for vehicle data services (e.g. vehicle maintenance, Dynamic Map, ADAS). However, the vehicle equips with many sensor devices which generate various types of data, and vehicle sensor data exists in different formats across automakers. It might take time to process them even if we apply for Fog Node deployments. If a vehicular data model is available, Fog Nodes may be able to categorize the data into some event types (e.g. rain condition, warning engine control, traffic congestion) and prioritize the event types for processing and/or transfer according to the policy of Service Providers. Therefore, the Fog Nodes can efficiently and accurately process the data, as well as handle low latency requirements of the Service Providers. This use case provides the vehicular data service using the vehicular data model and Edge/Fog Computing. Following sub-clause shows the summary of Sensor Data Ingestion Interface (SDII) [i.a] as an example of the vehicular data model.
6.x.1.1
Sensor Data Ingestion Interface (SDII)
Sensor Data Ingestion Interface (SDII) [i.a] is based on Vehicle Sensor Data Cloud Ingestion Interface Specification published in 2015 [i.20]. It describes data models for exchanging data between vehicles and cloud. Sensor data packages are contained in messages that may provide various type of content using data elements. The data elements may be grouped in different combinations. In the SDII, a message contains one Envelop and one Path. The message also optionally contains PathEvents and PathMedia. 
The Envelop provides fundamental information about the individual sender (e.g. vehicle). The data may contain a version of interface specification in use, the name of the company that submits the data, vehicle metadata (length, width, height, primary/secondary fuel tank volume, etc), vehicle identifier, map information (map provider, map version, and map standard format, etc).

The Path is the logical data type containing one or more position estimates of the vehicle ordered by timestamp. The position estimates are ordered starting with the oldest position estimate towards the newest position estimate. It may contain timestamp, position type (GPS, etc), longitude, latitude, altitude, the speed of the vehicle (mps).
The PathEvents provide additional information along a Path. They may be singular events such as a change of vehicle operation mode or information about an electronic stability program event, and. They may also be continuously collected information such as velocity or curvature measurements. They can contain different types of events (e.g. vehicle status, environment status, detection of a traffic signal, vehicle dynamics, detection of road sign). 
The PathMedia provides additional media content along a Path. It may collect information that refers to certain PathEvents, but it may also include content requested at a certain location. It may contain media type (e.g. image, video, audio), media format, duration of a media and view angle of a sensor. It can hold information for exactly one type of media, for example an image or a video clip of an image sensor.
Figure 6.x.1.1-1 shows the overview for SDII messages. For more information about each data element, see Sensor Data Ingestion Interface (SDII) [i.a].
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Figure 6.x.1.1-1: Overview for SDII messages
6.x.2
Source 
REQ-2018-0085R01- Vehicular data service with a vehicular data model and Edge/Fog Computing.
6.x.3
Actors
· Cloud Node: It is the node which manages FNs and LFNs and interacts with Service Providers.

· FN (Fog Node): It is the Node which computes, stores and analyzes data collected by sensors in a vehicle. It is located between the Cloud Node and vehicles. If a vehicle is equipped with a LFN, the FN aggregates the data sent by the LFN, and sends it to the Cloud Node.

· LFN (Local Fog Node): It is the Node which computes, stores and analyzes data collected by sensors in a vehicle. It is deployed in a vehicle as a gateway.
· Service Provider: It provides its own services for vehicles such as automobile dealers.
6.x.4
Pre-conditions
· Vehicles, LFNs, FNs and Cloud Node support a vehicular data model.
· The prioritization for data processing/transfer has been assigned to each event type represented by the vehicular data model according to the policy of the Service Provider.
6.x.5
Triggers
None.
6.x.6
Normal Flow 
Figure 6.x.6-1 illustrates the high-level flows of the use case, which consists of the following steps:
· Step 1: The vehicle collects data on the surroundings of the vehicle and in-vehicle data by their on-board cameras/sensors (e.g. video camera, LIDAR, GPS, OBU).
· Step 2a: The vehicular sensors send the collected data in Step1 to a LFN.
· Step 2b: The vehicular sensors send the collected data in Step1 to a FN.
· Step 3a, 3b: The LFN/FN categorizes the data into some event types associated with the vehicular data model, and prioritizes them for processing and/or transfer according to the policy of the Service Provider. For example:
· Rain condition: It may be represented by a precipitation type and/or a vehicular wiper state (e.g. fast). The event type may be categorized as a low-priority.
· Warning engine control or battery charging alert: It may be represented by maintenance light status. The event type may be categorized as a hign-priorty.
· Traffic congestion: It may be represented by the speed of a vehicle (e.g. slow down) and an object recognition (e.g. preceding vehicles). The event type may be categorized as a medium-priority.
·  Step 4a: The LFN sends the data to the Cloud Node according to the priorities in Step 3a.

· When the event type indicates a low-priority, the LFN stores the data in their temporary storage and transfer the data to the Cloud Node via the FN once an hour or at a low network congestion area.
· When the event type indicates a high-priority, the LFN sends the data to the Cloud Node via FN immediately. 
· When the event type indicates a medium-priority, the LFN sends the data to the Cloud Node via the FN on the best effort basis.
· Step 4b: The FN sends the data to the Cloud Node according to the priorities in Step 3b.

· When the event type indicates a low-priority, the FN stores the data in their temporary storage and transfer the data to the Cloud Node once an hour or at a low network congestion area.
· When the event type indicates a high-priority, the FN sends the data to the Cloud Node immediately. 
· When the event type indicates a medium-priority, the FN sends the data to the Cloud Node on the best effort basis.
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Figure 6.x.6-1: Normal Flow - Vehicular data service with a vehicular data model and Edge/Fog
6.x.7
Alternative Flow
None
6.x.8
Post-conditions
The Cloud Node handles the data in Step 4a/4b according to the policy of the Service Provider (e.g. sending the data to the Service Provider and/or other FNs).
6.x.9
High Level Illustration
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Figure 6.x.9-1: High Level Illustration - Vehicular data service with a vehicular data model and Edge/Fog
6.x.10
Potential requirements

1) The oneM2M system shall enable Edge/Fog Nodes to support the data delivery and processing based on the event prioritization associated with an information model.
-----------------------------End of Change 1 ---------------------------------------------

---------------------------- Start of change 2-------------------------------------------
2.2 Informative references
[i.a]

HERE: Sensor Data Ingestion Interface (SDII) Data Specification
NOTE:
Available at https://developer.here.com/olp/documentation/sdii-data-spec/topics/message-components.html
[i.20]

HERE: Vehicle Sensor Data Cloud Ingestion Interface Specification(v2.0.2)


----------------------------End of Change 2 ---------------------------------------------
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