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Introduction

This contribution provides new use case on Edge and Fog computing to Clause 6 “Vehicular Domain Use Cases” in TR-0026.
R01 contains editorials addressing comments at REQ35
---------------------- Start of change 1 -------------------------------------------

6.x
Traffic Light Control and Coordination using Reliable Edge/Fog Service 
6.x.1
Description

A traffic light control and coordination application provides control and coordination to traffic lights at one or multiple intersections to ensure that traffic and pedestrians move as smoothly and safely as possible. The system collects data from video cameras and motion sensors on poles, inductive-loop traffic detector in the pavement and vehicles on the road. A controller is usually deployed in order to provide quick response and fast control. Service reliability is an essential feature for this system. For example, if the controller at an intersection is down, the traffic light control and coordination system should still provide services. In this use case, an Edge/Fog architecture is used to improve system reliability. 
6.x.2
Source 

REQ-2018-0031 Use case for Reliable Edge Fog Computing
6.x.3
Actors

· Traffic light control and coordination system Application: An application control for the traffic lights at one or multiple intersections based on data collected from video cameras and motion sensors
· Cloud Node: A node with cloud or fog capabilities that manages the operations of other fog nodes lower in the deployment hierarchy. It also interacts with service providers and has service layer agreements and can authorize requests from fog nodes related to applications that are hosted on the fog nodes. Furthermore, the Cloud Node may oversee and manage the interactions between different fog nodes that together enable a fog service layer for applications.

· Fog Node: A node that has any fog resource such as compute, storage, communication, analytics, etc.. For this use case, Fog/Edge Nodes are assumed to be deployed at higher levels than the level of a Local Fog Node. It also assumed that a Fog/Edge Node connects to at least one Local Fog Node and that the former also manages at least one Local Fog Node.

· Local Fog Node (LFN): A Fog Node which is connected to one or more  Fog Entities that are located in the service area of the Local Fog Node. The Local Fog Node, together with other neighbouring Local Fog Node, appear as a Fog Service Layer to the applications that are hosted on the Local Fog Node.
· Note: In this use case, the Local Fog Node is located between the Fog Entity and the Fog Node. The Local Fog Node is assumed to be managed by a Fog Node or a Cloud Node that is one level above the Local Fog Node in the fog deployment hierarchy

· Fog Entity (FE):  A node that has a sub-set of the capabilities of a Fog Node. In this use case Fog Entities may be sensors, cameras, traffic lights, or any IoT device with basic (relatively small) compute and storage resources. Fog Entities are deployed at the edge of the deployment,  connect to  Local Fog Nodes  and are sources of data and services for the Local Fog Node. Fog Entities may also request and consume data or services from the Local Fog Nodes. 
6.x.4
Pre-conditions

· LFN are deployed at each intersection, controlling the traffic lights at that intersection.
Some or all LFNs may control traffic lights located at nearby intersections .
6.x.5
Triggers

· A Local Fog Node that controls the traffic light at intersections is not functional and cannot provide traffic light control service. 
· FN detect that a Local Fog Node that controls the traffic light at an intersection is not functional.
6.x.6
Normal Flow
Figure 6.x.6-1 illustrates the high-level flows of smart transportation use case, which consists of the following steps:

· Step 1: FN finds Traffic Light 1 and 2 that are controlled by LFN 1. FN then selects LFN 2 to control Traffic Lights at intersection 1. 
· Step 2: FN sends a request to notify LFN 2 to control Traffic Light 1 and 2.
· Step 3: LFN 2 sends response back to FN.

· Step 4: After receiving the request from FN, LFN 2 sends a request to Traffic Light 1 to notify that LFN 1 is non-functional and LFN 2 starts controlling Traffic Light 1. 

· Step 5: After receiving the request, Traffic Light 1 sends a response back to LFN 2 and begins to uses the SL provided by LFN 2. 

· Step 6: After receiving the request from FN, LFN 2 sends a request to Traffic Light 2 to notify that LFN 1 is non-functional and LFN 2 starts controlling Traffic Light 1. 

· Step 7: After receiving the request, Traffic Light 2 sends a response back to LFN 2 and begins to uses the SL provided by LFN 2. 
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Figure 6.x.6-1: Normal Flow – Traffic Light Control When A Fog Node is Non-functional
6.x.7
Alternative Flow 

None
6.x.8
Post-conditions

· LFN at adjacent intersection control traffic lights that are located in the intersection.

6.x.9
High Level Illustration
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Figure 6.x.9-1 High Level Illustration - Edge/Fog Traffic Light Control Application
6.x.10
Potential requirements

1) The oneM2M System shall enable Edge/Fog Nodes to have service communications with multiple other Edge/Fog Nodes to meet reliability requirements.
2) The oneM2M System shall enable Edge/Fog Nodes to detect the failure of other Edge/Fog Nodes.
3) The oneM2M System shall enable the sharing and discovery of service capability information across Fog/Edge networks. 
4) The oneM2M System shall enable requests for services to be provided by Fog/Edge Nodes.

5) The oneM2M System shall enable service migration among Fog/Edge Nodes.
-----------------------End of Change 1 ---------------------------------------------
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