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Vehicle 2 Vehicle, Vehicle 2 Infrastructure
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IIMA — Intersection Movement Assist (V2V)

> e NINX N'TN NIYAINN Ny'n =
EEBL Emergency Electronlc Brake Light (V2V)

DITN 1IN2 NO'D YN =
RLVW — Red Light Violation Warning (V2I)

(MUK NI9TY ,NHTSA)

2 2014 yanan e TS o1



N'OIN'Y NIMAan Nnioayvn

NMIYPN IN"PNN [NV N1IANNYT NIMIAN NN
N2 YT’ Navn X7 ITS-n ninn 2

ISO definition for Cooperative-ITS: subset of overall ITS that
communicates and shares information between ITS stations...
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Basic safety message... 7 T¥n 101 =

nyanal y1m mi1un Yyt 1ix nr'n' =
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Cellular 3G/4G/LTE, DSRC, Wi-Fi, Bluetooth, RFID...
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Thrnughput Bits per Second

‘ Seconds
Reliabilit}-' Packet Error Rate

Direction Unidirectional or Bidirectional
Connection-oriented or Connectionless
Destinations Point-to-Point, Multicast, or Broadcast

Range (Coverage) Meters
Others: Hops, Cost, Availability, Confidentiality, Privacy, ...
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C-ITS '"mN'y7 MIYPNI )IXN 19N
DSRC-2 DN DMWY D'y =
'NIDN X7 X ,v"on DSRC Dnaw nmiy =
'021171 X7 DSRC DNaw oMyt =

A4G/LTE 7170 =
DSRC 5.9 GHz X7 NHO? NPTV MIYpPN -
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Connected Vehicle Applications

Live Traffic Updates

Disabled Vehicle Route Guidance

Construction Zone

Blind Spot

W’arnjng

Forward Collision

"‘Namjng

Emergency Electronic

Brake nght onvenien Social Networkine

Intersection Movement
Assist

Point-of-Interest Notifications

Tickets & Reservations
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Drive C2X - Accelerate cooperative mobility
34 partners, 13 support partners, 18.5 M€

Comprehensive assessment of cooperative systems
through extensive European Field Operational Tests

sl
- '-" Approaching
;‘ Emergency R ‘? Ohstacle Waming
0 Vehicle Warning AEV 0
f_“'l"\ ""1“";.‘ Traffic Jam Ahead Car Breakdown
Cﬁ\" Warning TJAW Q’ Warning CBW
In-Vehicle Signage ‘ Weather Warning
9\\'} VS
a Green Light
@'\- Sﬁfngorks Warning @‘ E Optimized Speed
Advisory GLOSA
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DSRC miwpn? npn

dBm NIT'N'A T NRYy

DSRC IEEE 802.11p '97 WIT'W 'XINY
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WAVE Protocol Stack Diagram

Safety Applications NON-Safety
Applications

\lf//‘lr

IEEE 1609.3

LLC - Logic Link Control

Security
IEEE 1609.2
IEEE 1609.3

WAVE lower MAC IEEE 802.11p

OSI Layer

WSMP Transport layer

WAVE upper MAC |EEE 1609.4 Data link layer

WAVE PHY IEEE 802.11p Physical layer

ETSITS 102 731 Intelligent Transport
Systems (ITS) - Security Services and
Architecture, and more: Whole set of

ETSI standards equivalent to IEEE 1609

in progress
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Cyber nman

AVAILABILITY AND WILLINGESS
USABILITY TO INVEST
OF C2X IN C2X

N'VMP NOoN
nnpnn v
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CVRIA Intersection Movement Assist

DI'P7 NN2ANoONN NN =
7?2070 7D 1w nd>wNn

|'X QYNXD 1'2] TX'D =

L ANIn

AYWND ANIN NN TN
NIYIINN [ID'0 0"}
NnNix? NoNDI

host vehicle status

nNIIvL'7O
20N

driver update information +

collision warning information

? ny j n n Idnver updates
nonyun :
Vehicle OBE
nion [>TV
L Map update request 2O>11 OBE
. s n n
Map Update System intersection geometry > |]'7W
>

map Updales Vehicle Basic V2V

Safety

CVRIA - Connected Vehicle
Reference Implementation
Architecture
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Ivenicle location and motion

Remote Vehicle OBEs

abRh!
"nxn"
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Vehicle Platform
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shadmiz@mot.gov.il
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