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ﬁ SAE J3016™LEVELS OF DRIVING AUTOMATION
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LEVELO J LEVEL1 J LEVEL 2 J LEVEL3 J LEVEL4 J LEVELS

You are driving whenever these driver support features You are not driving when these automated driving
are engaged - even if your feet are off the pedals and features are engaged - even if you are seated in
Whh:r;d::ei: ::e you are not steering “the driver’s seat”
al e
dhr:‘llzrtsos::: You must constantly supervise these support features; When the feature These automated driving features
g you must steer, brake or accelerate as needed to requests, will not require you to take
maintain safety you must drive over driving
These are driver support features These are automated driving features
These features These features These features These features can drive the vehicle This feature
are limited provide provide under limited conditions and will can drive the
to providing steering steering not operate unless all required vehicle under
w?:;tcl.'l?etshgzg warnings and OR brake/ AND brake/ conditions are met all conditions
i momentary acceleration acceleration
assistance support to support to
the driver the driver
s automatic « lane centering +lane centering « traffic jam «local driverless [ *same as
emergency OR AND chauffeur taxi level 4,
braking . . . . < pedals/ but feature
Example : «adaptive cruise | +adaptive cruise pea can drive
Features | [MeAiEl control control at the steering everywhere

wheel may or
may not be
installed

warnin :
9 in all

conditions

same time

*lane departure
warning

For a more complete description, please download a free copy of SAE J3016: https://www.sae.org/standards/content/}3016 201806/
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Range Measuremsant < 2m o 0 4] ++ - ++ -
Range Measurement 2..30m + ++ ++ - - o -
Range Measurement 20..150m | n.a. ++ + - - - - -
Angle Measurement < 10 deg + + ++ - ++ + ++
Angle Measurement = 30 deg o - ++ O ++ + ++
Angular Resolution o a 4+ - ++ + 1t
Direct Velocity Information S +4+ -- a -- .- .
Operation in Rain ++ + o o o a
Operation in Fog ar Snow ++ +4 - + . .
Operation if Dirt on Sensor ++ ++ o ++ - - - -
Might vision na. | na | na | na. - 5] ++

++ : |deally suited { + : Good performance { o : Possible, but drawbacks to be expected,

-1 Only possible with large additional effort 7 - - ¢ Impossible { n.a. - Mot applicable

'
al

JUN & wansnauanRlauLAzAos 0 e ulwo s UUAeY (o]

Traffic sign

recognition

Emergency braking
Pedestrian detection
Collision avoidance

Traffic sign
recognition

- Long-range radar

LIDAR
Camera
Short/medium-range radar

Ultrasound

Surround view

Blind
spot
detection
Cross traffic
i - =
\
Park Park
Assist Assist
~ I Rear
Cross traffic —— collision
alert warning

Surround view

JUT ¢ fhegnensldnudugesaaglunisimihiuaneiu [««]

Parking
assistance/

surround view

¥ av v < s LY d{' ! a o o 1 A v ! &
Toyanilianduiges Wesiuiuteyadus wu fifn d1unis GPS W3edayasieg Mansauas
31nA30Y78 AzgniiNUszadanauazltlunisdeAunalnsa (Vehicle Functions) Aaunanslu

UM



o

Radar I
Lidar g
Tracking Filter
Ultrasound »  Coordinate Transform ]
Vehicle
Data Validation Function
GPS -+  Digital Maps [

Time Synchronization

Vehicle Data [

Image
. -
Processing
Far IR Camera Hm
Sensors Conditioning Fusion Unit

JUN 5 wanaurudinsvinulagduvuvesssuulagsiuvessaliautumly (e

fhogrenBnusivesszuuieg vessoliauduiifinsheenungiosmainiu aunsogeanen
Lﬁm@ulé’mmaﬂmié’mﬁa éﬁ’a‘if szwﬁami C-VoX [@&], 5¥UU Road side Station [o], ¥UU
AUAN Microcontroller Unit (MCU) [eo] - [ee] 10udu d195UTEUUARAITLUY C-VioX
fulutlagtiufiinasgiufisesivogdd (Ul o)

- LTE-VoX nmelddarvun eGPP release o 39U5enald U o

- LTE-VoX enhancement (LTE-eVioX) nelgi4ofmun eGPP release o¢ deUsenield 3
oo

- @G-VX Fadu NR-VeX Tuazilunuusemeldans? boo

luszpziiandulnamninasindniugieenindvewainnenaal bobo

3GPP time plan: from LTE-V2X to 5G NR-V2X

Current version of C-V2X is called LTE-V2X as part of 3GPP Rel-14 & 15.

a
— d NR-V2X as part of Rel-16 comes as an improvement to support automated driving.
5 a) O NR-V2X will complement, co-exist and support interworking with LTE-V2X i.e.

Automotive Association operation of NR-V2X alone is not considered.
Rel-8 Rel-12 Rel-14 Rel-15 Rel-18
2008/12 2015/03 2017/03 2018/06 201912

— : l :

x& LTE LTE-D2D  LTE-V2X < guemmeaw. > NR-V2X

diversity & short TTI)

]

A GLOBAL INITIATIVE

O NR-V2X study item started in June 2018.
O Subsequent NR-V2X work item by December 2019.
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