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Introduction
<Provide an introduction containing the problem(s) being solved, and a summary list of proposals.  Discuss any risk of breaking backwards compatibility with last published version of the impacted TS.>
-----------------------Start of change 1-------------------------------------------
5.4    Levels of Driving Automation
As mentioned in previous clauses, vehicles can exchange data on its own state, as well as receive data from surroundings (infrastructure - traffic lights, roads, other participants - vehicles, pedestrians, cyclists, etc.) and its state.

For vehicles exchanging data with its surroundings, we can distinguish number of levels of connectivity.

One is connected car - meaning car is connected to the Internet, typically for use of mobile network services. Examples of this are use of mobile network to Wi-Fi AP gateway, enabling passengers within vehicle to access internet via Wi‑Fi. Other use is for collecting data from GPS unit within car to send information on current vehicle's location and speed. Data collected in this way is typically used for road management and routing advice (detecting congestion in roads).

Next level of connectivity is cooperative car - where car is communicating with other vehicles, either directly or indirectly (via RSU, or some other infrastructure element), with the goal of creating LDM (Local Dynamic Map) which contains all vehicles in vicinity and their current state (speed, acceleration/deceleration, changing lanes, …). Further, each vehicle is announcing (via local broadcast, within range of used communication technology) its own state. Based on received information from other vehicles, and own sensors, vehicle can make decision on actions it needs to take. Typically, cooperative driving is providing driver with additional information on state of traffic in immediate vicinity, and vehicle can also take some of actions (keeping distance, braking) itself.

Next stage is automated driving, which refers to the capability of the vehicle to drive from one location to another, without intervention from humans, and in a safe way, without incurring damage to surroundings (pedestrians, buildings, other vehicles) and to its (vehicle's) passengers. Here vehicle has all information like in cooperative driving (state of other vehicles in vicinity), but gets information from other participants in traffic as well - infrastructure (roads, cameras, traffic lights, etc.) but also pedestrians, cyclists, etc.

Different levels of automation in driving are shown in Table 5.4‑1
. From top to bottom we can see increasing levels of automation, with ' Full Driving Automation ' being autonomous driving.
Table 5.4‑1 Summary of levels of driving automation
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


	SAE Level
	Name
	Definition
	DDT
	DDT fallback
	ODD

	
	
	
	Sustained lateral and longitudinal vehicle motion control
	OEDR(Object and Event Detection and Response)
	
	

	Driver performs part or all of the DDT

	0
	No Driving Automation
	The performance by the driver of the entire DDT, even when enhanced by active safety systems.
	Driver
	Driver
	Driver
	N/A

	1
	Driver Assistance
	The sustained and ODD-specific execution by a driving automation system of either the lateral or the longitudinal vehicle motion control subtask of the DDT (but not both simultaneously) with the expectation that the driver performs the remainder of the DDT.
	Driver and System
	Driver
	Driver
	Limited

	2
	Partial Driving Automation
	The sustained and ODD-specific execution by a driving automation system of both the lateral and longitudinal vehicle motion control subtasks of the DDT with the expectation that the driver completes the OEDR subtask and supervises the driving automation system.
	System
	Driver
	Driver
	Limited

	ADS (“System”) performs the entire DDT (while engaged)

	3
	Conditional Driving Automation
	The sustained and ODD-specific performance by an ADS of the entire DDT with the expectation that the DDT fallback-ready user is receptive to ADS-issued requests to intervene, as well as to DDT performance-relevant system failures in other vehicle systems, and will respond appropriately.
	System
	System
	Fallback-ready user (becomes the driver during fallback )
	Limited

	4
	High Driving Automation
	The sustained and ODD-specific performance by an ADS of the entire DDT and DDT fallback without any expectation that a user will respond to a request to intervene.
	System
	System
	System
	Limited

	5
	Full Driving Automation
	The sustained and unconditional (i.e., not ODD-specific) performance by an ADS of the entire DDT and DDT fallback without any expectation that a user will respond to a request to intervene.
	System
	System
	System
	Unlimited


DDT (Dynamic Driving Task): all the real-time operational and tactical functions required to operate a vehicle in on-road traffic, excluding the strategic functions such as trip scheduling and selection of destinations and waypoints, including without limitation: Motion control via steering, acceleration and deceleration; Monitoring the driving environment via object and event detection, recognition, classification and response execution, etc.
DDT Fallback: given the circumstances that the occurrence of a DDT performance-relevant system failure or upon operational design domain(ODD) exit, the response by the user to perform the DDT or the response to achieve a minimal risk condition by the user or an ADS.
Using IoT for vehicular domain, vehicles will be able to go beyond cooperative driving, and move into automated driving, levels 3-5 in Table 5.4‑1.
· Rest of the present document will refer to this figure, when applicable.
-----------------------End of change 1---------------------------------------------

3
Definitions, symbols, abbreviations  and acronyms
3.1
Definitions

<defined term>: <definition>
<defined term>[N]: <definition>
3.2
Symbols

<symbol>
<Explanation>
3.3
Abbreviations and Acronyms
ADS
Automated Driving System

DDT                    Dynamic Driving Task
ODD                    Operational Design Domain

OEDR                  Object and Event Detection and Response 
---End of changes to Definitions, Symbols, Abbreviations, Acronyms ---

CHECK LIST

· Does this Change Request include an informative introduction containing the problem(s) being solved, and a summary list of proposals.?
· Does this CR contain changes related to only one particular issue/problem?
· Have any mirror CRs been posted?
· Does this Change Request  make all the changes necessary to address the issue or problem?  E.g. A change impacting 5 tables should not include a proposal to change only 3 tables? Does this Change Request follow the drafting rules?
· Are all pictures editable?
· Have you checked the spelling and grammar?
· Have you used change bars for all modifications?
· Does the change include the current and surrounding clauses to clearly show where a change is located and to provide technical context of the proposed change? (Additions of complete clauses need not show surrounding clauses as long as the proposed clause number clearly shows where the new clause is proposed to be located.)
· Are multiple changes in this CR clearly separated by horizontal lines with embedded text such as, start of change 1, end of change 1, start of new clause, end of new clause?
© 2018 oneM2M Partners
                                                                                                   Page 3 (of 5)



[image: image1.png]