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Facts on C-ITS

C In Europe wide scale C-ITS deployments are a reality

C Without cooperation, that would not have happened
C Cooperation between authorities
C Cooperation between road operators
C Cooperation with the car-industry

C Connectivity is a key enabler for C-ITS

C but the willingness to cooperate and the trust between all stakeholders forms the basis
for the status quo

C The current deployment status forms the basis for further research and development
activities
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2016: Eight founding Member States
2017: Enlargement to 16 States

2019: Further enlargement to 18 States

Associated Countries
* Australia (Queensland, Victoria) * Romania (in negotiation)

Croatia * Russia (frozen)

Israel « Serbia (in negotiation)
Latvia (in negotiation) « Slovakia

Luxembourg (in negotiation) «  Switzerland

New Zealand » Turkiye
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> 50 European cities
Starting with C-ITS deployment in urban areas

Short range C-ITS

20,000 km of European road sections
are equipped with C-ITS equipment

Long range C-ITS
100,000 km of European roads in total
are covered by C-ITS services

approx. 1.5 M C-ITS equipped vehicles

are connected and exchange information
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The aim of the C-Roads

Platform

Starting in 2016 the aim was to

C link all C-ITS deployments across
Europe

C develop, share and publish common
technical specifications (including the
common communication profiles) -
available at www.c-roads.eu

C plan intensive cross-testing to verity
interoperability

C develop system tests based on the
common communication profiles by
focusing on hybrid communication
mix, which is a combination of ETSI ITS-
G5 and operational cellular networks.
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http://www.c-roads.eu/

Cooperation as key factor for  C-ROADS
success
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Publication of the Communication (5 c-ronos
Profile

Use case Use case validated Use case operational
e e Bl | S | C Rel. 1.0 published on 14th of September 2017
@:ﬁiﬁfﬁi’ eiecns () amenrae C Rel. 1.3 published on 23rd of October 2018
@ | Ln;ri:gﬁtz:rmhere Mutsel rust sstablished betoen (ha rmonised with the Car 2 Car Communication
Consortium)

Publication in a
C-ROADS Release

C Rel. 1.5 published on 8th of July 2019 - including
the specification for interoperability of backend
hybrid C-ITS communication

C Rel. 1.7 published on 7th of August 2020 -
includes the “Cross-Border Testing anad

il Validation Concept”

| C Rel. 2.0 published on 30th of September 2021 -
e the first full hybrid specification

C crono C Rel. 2.0.1 released on 16th of December 2021
F.\ il _. C  Today we stand with Rel. 2.1.0

Working Group 2 Technicad Aipecia

C: C-ROADS

C Access: https://releases.c-roads.eu/ 7
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Publication of the Communication  C-ROADS

Profile

C-ROADS WG2 C-ITS DEPLOYMENT DOCUMENTATION AND REQUIREMENTS

C-ITS EU Interoperability
Report (M24)

C-ITS Security Requirements and C-ITS Roadside ITS-G5
Introduction to the C-Roads WG2 Deployment CpEdliE T SElE AT s
D tati dR i LI
SR SR m SRS C-ITS Protection Profile N v C-ITS Infrastructure Mobile ITS-
% % G5 System Profile

C-ITS EU Handbook for
MAPEM and SPATEM Creation

C-ITS Cross-Border Testing
and Validation Concept

C-ITS Test Plan

ITS-G5 (4a)

v C-|TS Service and Use Case . _
E Definitions C-ITS Message Profiles 3

High Level Architecture &

Start C-ITS : . System Test & _
Implementation (1) ﬁ'l Service Specific ql ﬁh Technology Im . + q Evaluation

Definition (2) Specification (3) Definition (4) Pilot (5)
A

A B EEEEERRENRN
_ _ vl C-TS Security =
Regional Policy, é and Governance )

Conditions and
Constraints IP Based (4b)

o Informational document
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C-ITS Cross-Border Testing: PCAP
Exchange Specification

v C-ITS IP Based
é Interface Profile

C-Roads WG2 Document To be developed




C-ITS Road Map

12020

Road Works Warning (RWW) ‘ ‘

Lane closure (and other restrictions) (RWW-LC) ]
Road Closure (RWW-RC) ]
Road Works Mobile (RWW-RM) p

Winter Maintenance (RWW-\WM)

Hazardous Locations Notification (HLN) 2020

Stationary vehicle (HLN-SV) w
Emergerncy or Rescue/Recovery Vhice initerventon (HLN-ERVI) ] I
Emergency or Prioiized Veticie Approadhing (HLN-EPVA 1

Accident Zone (HLN-AZ)

Traffic Jam Ahead (HLN-TJA)
Weather Condition Warning (HLN-WCW) ] [ .
Temporarily slippery road (HLN-TSR) — 1 I I —
Animal or person on the road (HLN-APR) | [ .

Obstacle on the road (HLN-OR) - /]
Alert Wrong Way Driving (HLN-AWWD)

| ) (—
) (—

Railway Level Crossing (HLN-RLX)

Unsecured Blockage of a Road (HLN-UBR)
Public Transport Vehicle Crossing (HLN-PTVC)
Public Transport Vehicle at a Stop (HLN-PTVS)

Use case specified

I  Fublished in a C-ROADS Profile - Validated and Ready to Market — Infrastructure operation starting
I Operational on both sides - Trust between Infrastructure and vehicles (OEM vehicles or special flest)
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Signalized Intersections (Sl) 2020

In-Vehicle Signage (IVS) 2020
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Signal Phase and Timing Information {SI—SPTI]__J_—
Green Light Optimal Speed Advisory (SI-GLOSA) | e
[ 1

Imminent Signal Violation Warning (SI-ISVW) _____|

Traffic Light Prioritisation (SI-TLP) * — | L —
Emergency Vehicle Priority (SI-EVP) * :I—_
Public Transport — Restricted Access .

Traffic Signs (IVS-TS)
Free Text (IVS-FT)

|
] ——

Parking Information ]
Toll Station Approaching / Crossing I e
Smart Routing | .|
Route Advice | |

Hard Shoulder Running

Automated Vehicle Guidance (AVG) 2020

SAE Level Guidance (AVG-SAELG) |
Platoon Support Information (AVG-PS51) I
Vehicle Distance Information |

I

Vehicle Speed Information

2020

Collective Perception (CP)

Collective Perception on Highways |
Collective Perception on Urban Intersections

Frobe Vehicle Data (PVD)

Vehicle Data Collection (PVD-VDC)*
Event Data Collection (PVD-EDC)*




C-ITS based on a hybrid communication {, c-rosos
mix...

Short and long range communication complement each other:
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3G 4G 3G Long Range

Cloud Cellular Communication 10
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o C-ROADS
C-Roads position on C-ITS technologies v

C-Roads has a clear and aligned position on short-range C-ITS technologies:

C-Roads is technology-neutral, supporting every technology that
a.) is in line with the rules of shared communication in the 6.9 GHz ITS Band and
b.) does not interfere with EU applications in the 5.8 GHz band and

c.) supports C-Roads’ work on interoperability of the harmonized use cases
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...and includes security as core
element.

C with one single trust domain

C security elements for message transmission between C-ITS stations based on a PKI -
Public Key Infrastructure

C Linking to the EU CCMS - EU C-ITS security credential management system

‘ \ Legend:;
Fn“w Al.lthnﬂh' TUM ... Trust List Manager
CPOC ... C-ITS Point of Contact
CA ... Centificate Authority
e~ T : EA ... Enrolment Authority

A . Authorisation Authority

: TLM : —— ... Trust Relation
. |
|
' Common _ :
| European = — el et e e e =)
| Elements | . ;
: EU Root CA | RootCA2 | .- |RootCAN| &
I | 1 1 | |
= o) (o 1 (@] [m) ([ [ =
e el ) e e || MR b s, ) 1 P— I
|
|
I_ - | Additional Root CAs run in Europe by e.g. Member |
EA | L an ! State Authorities or Private Organisations providing
I certificates to specific users. :
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Current deployment status of ITS-G5
road side units
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https://ec.europa.eu/transport/infrastructure/tentec/tentec-portal/map/maps.html
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Today we can state x

C-ROADS

We started along motorways but see huge potential in multimodal (urban) environments
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(\ C-ROADS

Legend

City of Kassel (GER) x

C-ITS equipped traffic light controller with C-ITS coverage (until 07/2023)

L] \ = ,
s T ¢ \ -
—— Main Roads L“ - ’ ‘ \ AR I k
' ; : v
2 . [ L
i o e e
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= Motorways o * .
= C-ITS Pilot Hessen/Kassel = > a By e J - S
Traffic Lights > 2 ’Exl P S
o C-ITS equipped \ -
C-ITS Coverage 300 m y Oy = - :
C-ITS Coverage 400 m
C-ITS Coverage 500 m

» Hannover

d AS Kassel Nord
- . [ ]
SRS
ot %

currently:
 Asrama a s N S IR - 100 R-ITS-S
40 busses

with ETSI ITS G5
components

Frankfurt = 15
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City of Hradec Kralove

(CZ)

Co-funded by
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40 RSU at intersections (all signalized intersections)
130 OBUs on public transport vehicles (full fleet)

7
3.

|

roadwork vehicles

emergency vehicles (will be increased up to 29)
| LS . f o’ ;l,, : y _,ﬂ*;

C-ROADS
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Next steps in Europe

C Revised EU ITS-Directive: renamed Priority Area IV: ITS services for cooperative,
connected and automated mobility

C The definition of necessary measures to further progress the development and
implementation of cooperative (vehicle-vehicle, vehicle-infrastructure, infrastructure-
infrastructure) intelligent transport systems, in particular to support CCAM

C Specifications for services
C Specifications for the EU C-ITS security credential management system

C C-Roads Platform:
C Will support European goals

C Future focus is on operation of the C-ITS Infrastructure in a multi-stakeholder
environment

C Continuation of deployments, including as well “new” focus areas (urban areas, blue-
light organisations, public transport)

C Enlargement of the community
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