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Preface
EU EIP

The EU ITS Platform (EU EIP) is the place where National Ministries, Road Authorities,
Road Operators and partners from the private and public sectors of almost all EU Member
States and neighbouring countries, cooperate in order to foster, accelerate and optimize
current and future ITS deployments in Europe in a harmonized way. In order to foster
cooperation and the necessary consensus between EU Member States, the EU ITS
Platform will facilitate the establishment of a commonly understood state of the art and
promoting the actual take-up of EU specifications, guidelines, best practices and/or
methodologies.

Sub-activity 4.4: Cooperative ITS Services Deployment Support

Sub-activity 4.4 aims at developing and providing deployment guidance to road authorities
and operators on Cooperative ITS (C-ITS). It capitalizes on the results of preceding
C-ITS-related activities developing a mechanism for setting up deployment guidance for
road operators concerning C-ITS services. It aims at collecting and updating the lessons
learned from recent pilots and deployment initiatives as well as at advising and guiding
road operators and road authorities in dealing with potential implementation issues
concerning C-ITS. In particular, business and operating model implications of C-ITS for all
relevant stakeholders and hybrid communication concepts have been examined.

This deliverable

A number of actors in Europe deal with the implementation of C-ITS. They address
strategic issues on a range of topics, such as technical, organizational, legal, etc. Other
parties carry out pilot implementations on a national and/or cross-border level.

This deliverable forms the basis for a “handbook” addressing road operators and road
authorities, in order to guide them to relevant actors, projects and documents at European
level concerning the implementation of C-ITS on a strategic level. It is also intended to
activate them to give input to the Delegated Regulation on C-ITS that is expected to be
published in 2018. The deliverable will be updated. The publication of the updated version
is foreseen for spring 2019.
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Glossary
Abbreviation | Explanation
2G Second generation mobile telecommunications technology (“‘GSM”)
3G Third generation mobile telecommunications technology (“UMTS”)
4G Fourth generation mobile telecommunications technology (“LTE”)
5G Fifth generation mobile telecommunications technology
ASECAP European Association of Operators of Toll Road Infrastructures
CAM Cooperative Awareness Message
CEDR Conference of European Directors of Roads
CEN European Committee for Standardization
C-ITS Cooperative Intelligent Transport Systems
DAB Digital Audio Broadcasting
DENM Decentralized Environmental Notification Message
DG Deployment Guideline
EC European Commission
EIP European ITS Platform
EIP+ European ITS Platform+
ETSI European Telecommunication Standards Institute
EU European Union
FLS Freight and Logistics Services
FM Frequency Modulation
FOT Field Operational Test
GPS Global Positioning System
121 Infrastructure-to-Infrastructure Communication
12V Infrastructure-to-Vehicle Communication
ICT Information and Communication Technologies
IEEE Institute of Electrical and Electronics Engineers
ISO International Organization for Standardization
ITS Intelligent Transport Systems
ITS G5 European profile standard for communications in the 5 GHz band
(based on IEEE standard 802.11/802.11p)
ITS-R Intelligent Transport System Roadside Station
ITS-V Intelligent Transport System Vehicle Station
PKI Public Key Infrastructure
POLIS European Cities and Regions Networking for Innovative Transport Solutions
R&D Research and Development
RDS-TMC Radio Data System — Traffic Message Channel
RWW Road Works Warning
TEN-T Trans-European Network - Transport
TIS Traveller Information Services
TMS Traffic Management Services
V2lI Vehicle-to-Infrastructure Communication
VMS Variable Message Signs
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1. Introduction

The EU ITS Platform (EU EIP) and its predecessor studies (most recently European ITS
Platform (EIP), European ITS Platform (EIP+)) form a collaboration area between road
operators on the strategic road network in Europe. Bringing together 26 beneficiaries
from 15 EU Member States it is perceived as the European ITS technical knowledge
management center. EU EIP involves, same as predecessor studies, an activity on C-ITS
services deployment support (sub-activity 4.4).

EU EIP collaborates with key actors for C-ITS deployment from various sectors — policy
as well as industry — in order to establish a sound basis for the deployment of initial
C-ITS services. The collaboration comprises the institutions of the European Commission
(e.g. DG MOVE and other DGs, C-ITS Platform, Preparation of the Delegated Act, INEA
as funding agency, Joint Research Center) as well as umbrella organisations from
automotive industry and infrastructure organisations, as expressed in the Vision and
Mission paper of the sub-activity (see also [Geissler et al. 2016]). The state-of-play
concerning the cross-actor collaboration is laid down in more detail in D1 of this sub-
activity [Berndt et al. 2017].

The C-ITS activity in the EU EIP study broadly comprises three tasks (activity areas)
which are listed below:

e Functional interoperability of C-ITS deployments across TEN-T corridors,
¢ Deployment guidance for C-ITS services with infrastructure involvement,
e Preparing for C-ITS based services as part of regular operation.

This deliverable addresses the thematic area of the second bullet point. In order to avoid
confusion with the well established Deployment Guidelines for core European ITS
services, a key heritage from predecessor studies, this deliverable has been labelled as
implementation aspects. The key idea however has been “borrowed” from the United
States Federal Highway Administration (FHWA) which has issued deployment guidance
for infrastructure organisations that plan to deploy 12V/V2I services [FHWA 2016].

This draft deliverable (update scheduled for spring 2019) reports the findings — for some
also the state of discussion — of the sub-tasks that fall under the scope of the deployment
guidance task:

e Whois who in C-ITS,

¢ , Overview of relevant information in relation to C-ITS clusters,

e Business and operating model implications of C-ITS for road operators
performing network and traffic management,

e Hybrid Communication Concept,

e Lessons learned from first C-ITS pilots and deployment initiatives.

Implementation aspects of C-ITS services with infrastructure involvement
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2. Who is who in C-ITS

This section describes the main European initiatives in the field of C-ITS.

2.1.European Commission

The European Commission has set up a European Framework for C-ITS Deployment,
visualised in the C-ITS Wheel shown below. This C-ITS Wheel shows the policy tools
available to the European Commission. In the C-ITS Platform a common vision towards
Pan-European Deployment of Cooperative, Connected and Automated Vehicles is
developed. Then there is the European Strategy on Cooperative Intelligent Transport
Systems (C-ITS), which was adopted by the European Commission on the 30" of
November 2016, a milestone initiative towards cooperative, connected and automated
mobility. The objective of the C-ITS Strategy is to facilitate the convergence of
investments and regulatory frameworks across the EU, in order to see deployment of
mature C-ITS services in 2019 and beyond. This includes the adoption of the appropriate
legal framework at EU level by 2018 to ensure legal certainty for public and private
investors, the availability of EU funding for projects, the continuation of the C-ITS
Platform process as well as international cooperation with other main regions of the world
on all aspects related to cooperative, connected and automated vehicles. It also involved
continuous coordination, in a learning-by-doing approach, with the C-ROADS platform,
which gathers real-life deployment activities in Member States. Lastly, the ITS Directive
(2010/40/EU) provides the legal framework to support the coordinated and coherent
deployment and use of Intelligent Transport Systems (ITS) within the European Union, in
particular across borders. Currently work is ongoing on the development of a new
Delegated Regulation on functional, technical and organisational specifications for the
provision of Cooperative Intelligent Transport Systems. The Delegated Regulation is
projected to be finalised in the third quarter of 2018.

Large-scada
deployment
projecks

ITS
BIRECTIVE
DELEGATED

ACT
Lagal

s Legloymant
cartainty

Framawark
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COM (2016) 766 — A European strategy on Cooperative Intelligent Transport Systems, a
milestone towards cooperative, connected and automated mobility

Press release: “Commission presents a Strateqy towards cooperative, connected and
automated mobility”

Memo: “An EU strategy on cooperative, connected and automated mobility”

Opinion of the European Economic and Social Committee

Commission Delegated Regulation on the specifications on cooperative intelligent
transport systems under Directive 2010/40/EU (“ITS Directive”)

2.2.C-ITS Deployment Platform

The C-ITS Deployment Platform was initiated by the European Commission DG Mobility
and Transport (DG MOVE) mid 2014. The task of the C-ITS Platform is to assist the
Commission in the development of a shared vision and a roadmap for the deployment of
C-ITS in the EU.

The platform addresses the main barriers and enablers identified for the deployment of C-
ITS in the EU. The C-ITS Deployment Platform consists of a series of Working Groups,
each addressing a specific deployment issue, in view to provide policy recommendations
to the European Commission for the development of a Communication on the
Deployment of C-ITS in the EU by the end of 2016.

Phase 1 of the C-ITS Deployment Platform was completed early 2017 with the publication
of the C-ITS Platform Final Report in January 2017. It describes the services likely to be
introduce in the first stage (Day 1 applications).

The C-ITS Platform is now in its second phase and will accompany the deployment
process with a special focus on the links between connectivity and automation, in
particular in relation to infrastructure and road safety issues. An updated report of the C-
ITS Deployment Platform is currently being finalised and is expected to be published
before the end of 2017.

More information on the C-ITS Platform:

Information on the C-ITS Deployment Platform and report on WG meetings

Work programme Phase 2 of the C-ITS Deployment Platform

European Strategy on C-ITS

Final report of the C-ITS Deployment Platform — Phase 1

Annexes to the Final Report
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2.3.

Amsterdam Group

The Amsterdam Group is a voluntary cooperation platform of the leading European ITS
stakeholders in the world of mobility. Members are:

ASECAP is the European professional association of operators of toll road
infrastructures.

CEDR is the European organisation for the national road administrations.

POLIS is the network of European cities and regions working together to develop
innovative technologies and policies for local transport.

The CAR-2-CAR Communication Consortium is the non-profit, industry driven
organisation of the European vehicle manufacturers, equipment suppliers and
research organisations.

The Amsterdam Group has the following aims:

to enable the deployment of cooperative Intelligent Transport Systems in view of
making journeys on European roads safer, more efficient and more reliable.

to facilitate and support deployment-oriented activities of cooperative systems in
Europe

to foster cooperation between road authorities and operators, city authorities,
industry and the European Commission as a precondition for an efficient smart and
safe transport service Such a cooperation will be supported by:

o all vehicle brands

o all vehicle classes (passenger cars, commercial vehicles, buses and municipal
vehicles)

o all types of roads (motorways, rural roads and roads in urban areas).

The Amsterdam Group major stakeholders are working closely together towards concrete
targets and following clear road maps. The Amsterdam Group roadmap is prioritising ‘Day
One Applications’ to be implemented in the first phase in major European regions starting
from 2015. Following a stepwise approach, the members of the Amsterdam Group will
facilitate the roll out of mature and realistic market oriented applications with increasingly
wider geographical and market scope.

More i

nformation about the Amsterdam Group:

The Amsterdam Group Road Map document

Amsterdam Group Flyer
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2.4.C-Roads Platform

The aim of the C-Roads Platform is to develop harmonised specifications taking the EU-
C-ITS platform recommendations into account, linking all C-ITS deployments and
planning intensive cross-testing. The C-Roads Platform is making cross-border C-ITS
services a reality today and building the foundations for connected and automated
vehicles.

The C-Roads Platform is an open platform, co-funded through the Connecting Europe
Facility (CEF). The representatives from all ongoing C-ITS deployment activities all across
Europe are working together towards interoperable C-ITS services for European
travellers.

At the start of the C-Roads Platform in October 2016 three Working Groups were
established, with the option that further topics will be added if needed in order to achieve
interoperable pilot deployments. The Working Groups contain the main aspects of work to
reach the overall C-Roads objectives.

From the beginning following Working Groups and Task Forces are agreed:
1. Working Group Organisational Aspects
2. Working Group Technical Aspects
o Task Force Security Aspects
o Task Force Service Harmonisation
o Task Force Infrastructure Communication
3. Working Group Evaluation and Assessment

If during the performance of the activities and pilots additional work items are needed, the
C-Roads Platform can decide to add or adopt work groups or task forces.

The C-Roads Platform aims at making European roads safer for citizens, traffic more
efficient and reducing harmful emissions from transport. The project will run until the end
of 2020.

More information about the C-Roads Platform:

C-Roads Platform Website

Terms of References

C-Roads Fact Sheet
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2.5. CODECS

C-ITS is initially progressed in corridor projects and pilots all over Europe. Coordination
between these front runners and aligned roll-out plans for the phased deployment are
inevitable to let traffic participants experience the benefits of C-ITS seamlessly. The CODECS
project acts as a nodal point pooling stakeholders involved in C-ITS deployment in the
consecutive implementation phases. The project establishes a stakeholder network for
stimulating a transparent information flow and exchange of lessons-learned from initial
deployment. Through workshops, webinars and personal consultation, CODECS takes
inventory on the status and implementation approaches in early deployment activities
(technologies, specifications and functions), roles and responsibilities of different stakeholders
as well as issues for strategic decision making. CODECS consolidates these procedures,
stakeholder interests, preferences and requirements and plays them back into the network.
Through interactive discussion, it develops

o a V2I/12V standards profile,
. white papers closing gaps in standardisation, and

. a blueprint for deployment

These results of CODECS sustain the interoperability of systems and services across hot
spots of early deployment, enabling end-users to witness benefits of cooperative road
traffic first-hand, in turn impacting on the penetration rates. CODECS promotes the idea
of cooperative road traffic to a broad target audience to support this effect.

To give guidance for a future concerted C-ITS roll-out also for later innovation phases with
corresponding research, testing and standardisation, CODECS transforms the fused
stakeholder preferences in

. an aligned use case road map and

. recommendations for strategic decision making.
More information about CODECS:

CODECS Project Website

CODECS General Project Presentation

CODECS Fact Sheet

CODECS leaflet

2.6. Other relevant actors and projects

Apart from the 4 main C-ITS initiatives mentioned in the previous sections, a range of
other actors is relevant when looking at the C-ITS domain. A list of these actors is
included in Annex 1. A list of relevant C-ITS projects is included in Annex 2. Annex 3
provides an overview of additional interesting reading material on C-ITS.
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3. Overview of relevant information in relation to C-ITS
clusters

Based on the various Working Groups, Work Packages and Strategic Issues
distinguished in the C-ITS Deployment Platform, C-Roads Platform, the Amsterdam
Group and CODECS, four Clusters have been defined. The clusters are used to classify
the various reports and other sources of information from the initiatives mentioned in
chapter 1:

1. Harmonization Cluster: covers a range of technical and functional strategic issues,

such as hybrid communication, bandwidth, spectrum, digital infrastructure,
interoperability, compliance, standardization and integration;

2. Horizontal Cluster: focusses on topics such as organization, urban mobility, financial
risk, public acceptance and international cooperation;

3. Legal Cluster: addresses strategic issues in relation to the C-ITS legal framework,
data protection, privacy, security and certification

4. Assessment and roadmap Cluster: focusses on the assessment of (among others)
safety challenges, non-equipped users, interoperability, cross-site testing,
identification of use cases and roadmaps.

In this section for each of the cluster described above the following items will be
presented:

Organization Activity Objective(s) Relevant
documents/websites

C-ITS Deployment | Relevant Working | The objectives of | Links to the relevant

Platform phase |, | Groups, Work | the specific Working | documents or
C-ITS Deployment | Packages, Groups, Work | websites where more
Platform phase I, | Strategic Issues Packages, Strategic | information can be
Amsterdam Group, Issues found about the topic
C-Roads Platform,

CODECS

Implementation aspects of C-ITS services with infrastructure involvement
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HARMONIZATION CLUSTER

The harmonization cluster focusses on a range of technical and functional strategic issues. In terms of technical issues, the following topics are included: hybrid communication,

bandwidth, (real-time) data, radio spectrum & frequencies, digital infrastructure and matching technologies with services. In terms of functional strategic issues, the following topics can

come to mind: interoperability, compliance, standardisation and integration of systems & services.

Organization Activity

EU C-ITS Deployment = WG6.1: Technical Issues —

Platf - Ph |
atform ase Access to in-vehicle data and

resources

WG6.2: Technical Issues —

Decentralized Congestion
Control

WG6.3: Technical Issues —
Hybrid Communications and

Spectrum allocation

WG7: Standardization

Objective(s)

WG6.1 aims to identify the issues at stake and reach when possible a shared
vision and common solutions on fair access to in-vehicle data and resources.

The WG on DCC has discussed the currently available solutions and
formulated recommendations on how to address congestion of C-ITS data
traffic in the 5.9 GHz spectrum.

WG6.3 has followed, discussed and elaborated recommendations to the latest
issues in the radio frequency and hybrid communication domain in order to
smoothen the process of balancing the needs of different industries and
stakeholders.

Concrete results and recommendations requiring effort on the topic of
standardization have been recorded in the individual WG reports and
recommendations (e.g. WG5, WG6, WG9 and WG10). Within WG7 a
horizontal overall discussion took place on the general needs regarding the
topic of C-ITS standardization from a deployment perspective.

Implementation aspects of C-ITS services with infrastructure involvement
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C-ITS Platform — Final report — January
2016

Activity Reports C-ITS Platform (Phase | +
1)

C-ITS Platform — Final report — January
2016

Activity Reports C-ITS Platform (Phase | +
1)}

C-ITS Platform — Final report — January
2016

Activity Reports C-ITS Platform (Phase | +
1)

C-ITS Platform — Final report — January
2016

Activity Reports C-ITS Platform (Phase | +
1))
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EU C-ITS Deployment = WG: Technical issues

Platform — Phase Il

WG: Physical & Digital
infrastructure

WG: C-ITS Compliance
Assessment

WG: Common Technical
Specifications

WG: Enhanced Traffic
Management

Dormant WG (this work has been taken over by C-Roads WG2)

This WG focusses on connected and automated driving in relation to the
physical and digital infrastructure. This WG will map all new requirements
imposed on physical and digital road infrastructure, align requirements coming
from connected and automated driving, sketch the transition period and
develop an initial roadmap or timeline for investments.

The objective of this WG is to give concrete recommendations on the
organization of compliance assessment, with detailed definition of roles, time-
plan, relevant regulatory framework(s), requirements, for all types of C-ITS
stations.

Future WG (this work has been taken over by C-Roads WG2)

This WG is working towards Cooperative Traffic Management: A connected
traffic system in which all elements act collaboratively, providing the best
achievable balance between the individual’'s needs and the collective’s best
interest, as for safety, flow efficiency and emission reduction.

Work Programme Second Phase C-ITS

Platform

C-ITS Platform Phase |l — Progress Report
— December 2016

Activity Reports C-ITS Platform (Phase | +
1)}

Work Programme Second Phase C-ITS
Platform

C-ITS Platform Phase |l — Progress Report
— December 2016

Activity Reports C-ITS Platform (Phase | +
1)

Work Programme Second Phase C-ITS

Platform

Work Programme Second Phase C-ITS

Platform

C-ITS Platform Phase |l — Progress Report
— December 2016

Activity Reports C-ITS Platform (Phase | +
1))
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Amsterdam Group

C-Roads Platform

WG2: System specification
profiling

WG4: Radio spectrum &
frequencies

WG7: Conformance
assessment

WG8: Hybrid Communication
Concept

WG9: Backend Services

WG2: Technical Aspects

WG2 (TF2): Service
Harmonisation

The objective of this WG is to analyze the in-car C-ITS system specification
and white papers and define a road side C-ITS system specification document.

The objective of this WG is to monitor and give input to the work already
ongoing related to frequency allocation and sharing.

This WG focusses on developing, together and based on the work performed
in the C2C CC an end-to-end testing approach for road side C-ITS.

Next to short range communication between vehicles and road infrastructure,
also complementary technology (cellular systems, broadcasting systems) could
/ will play a role in C-ITS. This work group focusses on making these
approaches converge.

The interconnection between traffic control centres, the Central C-ITS systems
and road side systems gives a big potential for harmonisation between the
different corridors. This WG aims to identify the current situation in the corridor
countries and provide a proposal for harmonisation steps.

Four objectives can be identified. 1) To give recommendations on driver
information through C-ITS services, 2) The harmonisation of current and future
C-ITS services (Day 1, Day 1.5 and later), 3) To contribute to the definition and
implementation of a harmonised communication profile for C-TIS pilot services
on road infrastructures all across Europe, 4) To take existing standards in the
drafting of specifications into account and to contribute with new and/or
updated items to the standardisation processes.

The ultimate goal of this work is a common understanding of the functionality of
Day-1-C-ITS-services, the underlying architectures and the responsibilities of
all stakeholders. C-Roads will deal with the common points for deployment as

Amsterdam Group — Deployment is

underway!

Amsterdam Group — Deployment is

underway!

Amsterdam Group — Deployment is

underway!

Amsterdam Group — Deployment is

underway!

Amsterdam Group — Deployment is

underway!

Work Group Technical Aspects

Work Group Technical Aspects

Task Force Service Harmonisation

Implementation aspects of C-ITS services with infrastructure involvement
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well with those, where harmonisation is needed.

WG (TF3): Infrastructure Roadside infrastructure will share data and services with vehicles about the Work Group Technical Aspects

Communication traffic status and events. Since the data to be communicated is of different L
Task Force Infrastructure Communication

nature, but needs to compliant to certain security specifications, different
communication standards and technologies will have to be aligned in order to
ensure proper data exchange across various kinds of borders. Hereby the C-
Roads Platform is following the hybrid communication approach, starting with
ETSI ITS-G5 and existing cellular networks.

CODECS WP2: Coordination of Initial WP2 first took inventory of initial deployment initiatives and functional & D2.1: Workshop Documentation —
Deployment Activities technological approaches. Then consolidation took place in terms of functions, = Deployment Status

standards, specifications and technologies. Finally, guidelines were developed, D2.2: State-of-the-Art Analysis of C-ITS

Deployment

which translated into a V2I/12V standards profile, white papers and a blueprint

for deployment.
D2.3: Workshop Documentation —

Platforms, Pilots, Progress

Implementation aspects of C-ITS services with infrastructure involvement
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HORIZONTAL CLUSTER

The horizontal cluster focusses on strategic issues in relation to organisational aspects, urban mobility, financial risks, public acceptance and international cooperation.

Organization

EU C-ITS Deployment
Platform — Phase |

Activity

WG1: Cost Benefit Analysis

WG2: Business Models &
Business Cases

WGS8: Public acceptance

WG10: International
cooperation

Scope and objective(s)

The objective of this WG is to support deployment of C-ITS in Europe by
proposing a selected number of scenarios that would lead to the widespread
and coordinated deployment of interoperable C-ITS services throughout
Europe. The analysis studied the costs and benefits of deploying C-ITS
enabled services for road transport in the Member States of the European
Union in the period between 2015 and 2030.

The objective of WG2 was to identify enablers and address barriers to the
development of business models and business cases for the deployment of C-
ITS in the EU.

This WG aims to produce policy recommendations for the development of
effective educational and communication programs for improving the
acceptance of Cooperative Systems by the general public and the different
communities of beneficiaries.

The objective of this WG was to investigate and identify the areas in which
international cooperation would benefit European stakeholders in view of the
deployment of C-ITS in the EU.

Implementation aspects of C-ITS services with infrastructure involvement

Relevant documents/websites

C-ITS Platform — Final report — January
2016

Activity Reports C-ITS Platform (Phase | +
1)

C-ITS Platform — Final report — January
2016

Activity Reports C-ITS Platform (Phase | +
1)}

C-ITS Platform — Final report — January
2016

Activity Reports C-ITS Platform (Phase | +
1)

C-ITS Platform — Final report — January
2016

Activity Reports C-ITS Platform (Phase | +
1))
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EU C-ITS Deployment = WG: C-ITS, Public Transport
Platform — Phase Il and Automation in Urban
Areas

WG: Horizontal issues -
Business models

The objectives of this WG are to: 1) Identify relevant C-ITS services in urban
areas, 2) Identify deployment barriers in urban context, 3) Identify deployment
support tools and measures for urban context, and 4) Coordinate urban C-ITS
activities.

This WG aims to deepen the analysis performed in the first phase of the C-ITS
Platform, regarding the outcomes of the WG on Cost Benefit Analysis (list of
Day 1 applications) and the WG on Implementation Issues (urban/non-urban
environment). The focus is on a concrete list of applications. The WG wants to
gain sufficient information on business cases for all actors across the value
chain that can give sufficient confidence for core stakeholders to invest.

Work Programme Second Phase C-ITS

Platform

C-ITS Platform Phase |l — Progress Report
— December 2016

Activity Reports C-ITS Platform (Phase | +
1)

Work Programme Second Phase C-ITS

Platform

C-ITS Platform Phase Il — Progress Report
— December 2016

Activity Reports C-ITS Platform (Phase | +
1))

C-Roads Platform WG: Organisational aspects This WG focuses on analysing and describing the cooperation needed for the Work Group C-ITS Organization
roll-out of C-ITS in different organisational environments in Europe. In addition,
the WG will collect and investigate solutions to overcome known and newly
identified legal barriers and obstacles related to C-ITS. This WG will also work
on collecting and exchanging of business models for the deployment of C-ITS
infrastructures.
CODECS WP4: Strategy Coordination WP4 first took inventory of the deployment status and strategic open issues. D4.1: Website report on state-of-the-art
Support Then consolidation took place in terms of developing requirements for strategic = strategy for C-ITS deployment
decision m:kltr'ng. F;nalli/, ?u@elcljne§ Yvere dek\./eloped, which translated into D4.2: Requirements of urban transport
recommendations for strategic decision maxing. authorities regarding cooperative V2| and
12V systems and their strategic policy
Implementation aspects of C-ITS services with infrastructure involvement
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implications

D4.3: Feasibility study on common
technical specifications for interfacing the
vehicle and urban traffic management

system

Implementation aspects of C-ITS services with infrastructure involvement
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LEGAL CLUSTER

The legal cluster focusses on strategic issues in relation to the C-ITS legal framework, data protection, privacy, security and certification.

Organization Activity

EU C-ITS Deployment = WG3: Legal issues
Platform — Phase |

WG4: Data protection &
privacy

WG5: Security & certification

EU C-ITS Deployment = WG: C-ITS Security
Platform — Phase Il

Objective(s)

The following two main issues relating to legal questions that arise in the
deployment of Cooperative Intelligent Systems (C-ITS) were tackled in this
WG: First, establishing whether or not there are any liability implications
inherent to the deployment of C-ITS. Second, the WG also analysed the
implications of existing road traffic legislation applicable to road vehicles that
should be taken into account.

The objective of WG4 was to provide an analysis of the issues related to the
Privacy and Data Protection landscape in the context of C-ITS and elaborate
recommendations to efficiently address them.

The objectives of this WG were to investigate the main security aspects in
Cooperative Intelligent Transport Systems (C-ITS), which must be addressed
to support a secure and safe deployment of C-ITS in Europe.

WG Security will implement the recommendations of first phase of the C-ITS
Platform (Drafting of Common Security and Certificate Policy). In addition, a
solid version of policy is planned for early 2017 (Commission Guidance
Document according to C-ITS Strategy COM 2016/766). Furthermore, it will
provide building blocks for the Delegated Act under the ITS Directive

Relevant documents/websites

C-ITS Platform — Final report — January
2016

Activity Reports C-ITS Platform (Phase | +
1)

C-ITS Platform — Final report — January
2016

Activity Reports C-ITS Platform (Phase | +
1)}

C-ITS Platform — Final report — January
2016

Activity Reports C-ITS Platform (Phase | +
1)

Work Programme Second Phase C-ITS

Platform

C-ITS Platform Phase |l — Progress Report
— December 2016

Activity Reports C-ITS Platform (Phase | +

Implementation aspects of C-ITS services with infrastructure involvement

EU EIP

EU EIP C-ITS SERVICES DEPLOYMENT SUPPORT/2017/N°2

22/64


https://ec.europa.eu/transport/sites/transport/files/themes/its/doc/c-its-platform-final-report-january-2016.pdf
https://ec.europa.eu/transport/sites/transport/files/themes/its/doc/c-its-platform-final-report-january-2016.pdf
http://ec.europa.eu/transparency/regexpert/index.cfm?do=groupDetail.groupDetail&groupID=3188
http://ec.europa.eu/transparency/regexpert/index.cfm?do=groupDetail.groupDetail&groupID=3188
https://ec.europa.eu/transport/sites/transport/files/themes/its/doc/c-its-platform-final-report-january-2016.pdf
https://ec.europa.eu/transport/sites/transport/files/themes/its/doc/c-its-platform-final-report-january-2016.pdf
http://ec.europa.eu/transparency/regexpert/index.cfm?do=groupDetail.groupDetail&groupID=3188
http://ec.europa.eu/transparency/regexpert/index.cfm?do=groupDetail.groupDetail&groupID=3188
https://ec.europa.eu/transport/sites/transport/files/themes/its/doc/c-its-platform-final-report-january-2016.pdf
https://ec.europa.eu/transport/sites/transport/files/themes/its/doc/c-its-platform-final-report-january-2016.pdf
http://ec.europa.eu/transparency/regexpert/index.cfm?do=groupDetail.groupDetail&groupID=3188
http://ec.europa.eu/transparency/regexpert/index.cfm?do=groupDetail.groupDetail&groupID=3188
https://ec.europa.eu/transport/sites/transport/files/work_programme_phase_ii_final.pdf
https://ec.europa.eu/transport/sites/transport/files/work_programme_phase_ii_final.pdf
https://ec.europa.eu/transport/sites/transport/files/work_programme_phase_ii_final.pdf
https://ec.europa.eu/transport/sites/transport/files/work_programme_phase_ii_final.pdf
http://ec.europa.eu/transparency/regexpert/index.cfm?do=groupDetail.groupDetail&groupID=3188

EU;

European ITS Platform

Amsterdam Group

C-Roads Platform

WG: Data protection & Privacy

WG1: Security

WG3: Consistency of legal
framework

WG2 (TF1): Security Aspects

2010/40/EU.

This WG will continue the analysis based on results of phase I. It will finalise
the analysis against the new General Data Protection Rules, deepen the
analysis of the suitable legal basis, submit a document to Article 29 Working
party for a formal opinion, and clarify what are the next concrete steps to be
taken for deployment.

It is to be verified if the approach of C2C CC is applicable as well for Road
Administrations which will run the road side installations for C-ITS. A
harmonisation of the approach is the aim of this WG.

C-ITS can be operated only under an adequate legal framework on national
and EU level. The work in this respect requires the analysis of e.g. privacy and
other laws impacting the introduction of Day One use cases.

This Task Force deals with security specifications, which need to be
considered by deploying C-ITS services, ensuring secure data and service
exchange between infrastructure and vehicles. Security solutions need to be in
place because of a broad group of reasons, ranging from privacy issues to
terror attacks.

1)

Work Programme Second Phase C-ITS

Platform

C-ITS Platform Phase |l — Progress Report
— December 2016

Activity Reports C-ITS Platform (Phase | +
1)

Amsterdam Group — Deployment is
underway!

Amsterdam Group — Deployment is
underway!

Work Group Technical Aspects

Task Force Security Aspects

Implementation aspects of C-ITS services with infrastructure involvement
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ASSESSMENT & ROADMAP CLUSTER

The assessment & roadmap cluster focusses on strategic issues dealing with the assessment of safety challenges, non-equipped users, interoperability, cross-site testing, identification of

use cases (Day One, Day two), and roadmaps.
Organization Activity

EU C-ITS Deployment = WG9: Implementation issues
Platform — Phase |

EU C-ITS Deployment
Platform — Phase Il WG C-ITS, Automation and
Road Safety

Amsterdam Group WGS5: Deployment / Roll-out
Day 1

WG6: Roadmap beyond Day
One

WG10: Use Cases

Objective(s)

The objectives of this WG were to investigate practical issues of very diverse
nature, faced at the moment of deploying cooperative systems in the EU. For
example, a package of ‘road safety-related issues’ was discussed (human
machine interaction, non-equipped user, and training & awareness).

This WG focusses on assessing C-ITS services to: 1) Identify road safety
challenges, 2) Identify adaptations to traffic rules needed to address them, 3)
Contribute to the coordination between ‘traffic authorities’ and ‘technical
regulations authorities’.

The corridor initiatives related to C-ITS have different use cases as their
priority for Day One. This WG aims to identify and give an overview on the
different day one use cases and identify similarities and try to harmonise
them.

The Amsterdam Group has identified a set of Day One Applications. This
WG will come up with considerations what could be Use Cases for Day Two
and further on.

The AG members have agreed on a set of specific use cases which are
supported by OEMs and road operators. The aim of this WG is to define

Relevant documents/websites

C-ITS Platform — Final report — January 2016

Activity Reports C-ITS Platform (Phase | + 1)

Work Programme Second Phase C-ITS

Platform

C-ITS Platform Phase Il — Progress Report —
December 2016

Activity Reports C-ITS Platform (Phase | + 1)

Amsterdam Group — Deployment is
underway!

Amsterdam Group — Deployment is
underway!

Amsterdam Group — Deployment is
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https://ec.europa.eu/transport/sites/transport/files/themes/its/doc/c-its-platform-final-report-january-2016.pdf
http://ec.europa.eu/transparency/regexpert/index.cfm?do=groupDetail.groupDetail&groupID=3188
https://ec.europa.eu/transport/sites/transport/files/work_programme_phase_ii_final.pdf
https://ec.europa.eu/transport/sites/transport/files/work_programme_phase_ii_final.pdf
https://ec.europa.eu/transport/sites/transport/files/work_programme_phase_ii_final.pdf
https://ec.europa.eu/transport/sites/transport/files/work_programme_phase_ii_final.pdf
http://ec.europa.eu/transparency/regexpert/index.cfm?do=groupDetail.groupDetail&groupID=3188
../../drees/AppData/Local/Library/Containers/com.apple.mail/Data/Library/Mail%20Downloads/132CD7BD-9826-481F-83EA-7547DF025F6B/Literatuurstudie/3%20Rapport%20-%20Amsterdam%20Group.pdf
../../drees/AppData/Local/Library/Containers/com.apple.mail/Data/Library/Mail%20Downloads/132CD7BD-9826-481F-83EA-7547DF025F6B/Literatuurstudie/3%20Rapport%20-%20Amsterdam%20Group.pdf
../../drees/AppData/Local/Library/Containers/com.apple.mail/Data/Library/Mail%20Downloads/132CD7BD-9826-481F-83EA-7547DF025F6B/Literatuurstudie/3%20Rapport%20-%20Amsterdam%20Group.pdf
../../drees/AppData/Local/Library/Containers/com.apple.mail/Data/Library/Mail%20Downloads/132CD7BD-9826-481F-83EA-7547DF025F6B/Literatuurstudie/3%20Rapport%20-%20Amsterdam%20Group.pdf
../../drees/AppData/Local/Library/Containers/com.apple.mail/Data/Library/Mail%20Downloads/132CD7BD-9826-481F-83EA-7547DF025F6B/Literatuurstudie/3%20Rapport%20-%20Amsterdam%20Group.pdf
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C-Roads Platform

CODECS

WG3: Evaluation and
Assessment

WP3: Road Mapping for
Cooperative ITS Deployment
in Europe

detailed functional specifications of these specific use cases and identify
harmonisation / standardisation needs.

This WG defines how cross-site tests as well as evaluation are done and
which aspects (safety, efficiency, etc.) are assessed in which pilots. This
includes: 1) Transmitting the achievements of the tasks completed in other
WGs to practical environments and also collecting findings from these
environments with the overall goal of interoperability and C-ITS service
harmonisation, 2) Defining a methodology and performing cross-site tests all
across Europe, and 3) Assessing the impact of the C-ITS services in terms of
interoperability, sustainability, safety, efficiency, and environmental aspects.

WP3 first took inventory of the stakeholders, roles & responsibilities and use
cases. Then consolidation took place in terms of preferred use cases & time
for implementations. Finally, guidelines were developed, which translated
into aligned functions and a road map.

underway!

Work Group Evaluation and Assessment

D3.1: Workshop Perspectives in functional

roadmapping - Summary
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https://www.c-roads.eu/platform/activities/wg-evaluation-and-assessment.html
http://www.codecs-project.eu/fileadmin/user_upload/pdfs/D3.1_653339_CODECS_Workshop_Perspectives_In_Functional_Roadmapping_Summary_V1.0_c.pdf
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4. Business and operating model implications of
C-ITS for traffic and network management

4.1.Introduction

With the introduction of cooperative systems on (international) road networks,
new methods of data processing, technology, responsibilites and
comprehensive demands for the agreement between different public and
private stakeholders occured. This is for instance due to the required
communication between roadside infrastructure and vehicles. Also IT security
and data protection depends highly on the definition of new general
operational processes, in which all tasks and roles needs to be clearly defined.

Figure 1 gives an overview about the basic steps of the value chain for traffic
information including delivery channels and message standards also for C-ITS
applications.

| Analogue Radio! VHE/FM ROS

| Digital Radio: DAB, DA+, afc |

Dellvery | Cabile from stationary debestor |
Channeals

| Callular Metworks: 3G 3G 4G |

| Callular Matwarks: 2G, 564G ke et
| IT5 G5 WLAN- IEEE 802 11p

Cantent
t’m PrEgrocessing

| TS G5 WLAN - IEEE 802 1ip
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Info-Service
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Figure 1: Stylised value chain for traffic information
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Thus, the term ,cooperative does not only refer to interacting technical
components, but also to stakeholders behind the technology. New actors will
become partners and therefore cooperation and collaboration needs to be
executed and defined properly. In addition, many roles and responsibilities can
no longer be defined at national levels.

To make sure, that all those aspects are being considered and to give
guidance for the implementation of C-ITS, an operational concept, serving as a
supporting framework, will be provided within this chapter. Based on this,
every country/state/federal state (organisation) will be able to create its own
operation manual adapted to its requirements/needs and
stakeholders/persons. This means, that roles need to be assigned to
organisational units and if necessary, also workplaces and persons. Processes
need to be adjusted to an organisation and instructions need to be provided.

4.2. Approach

For the execution of providing this framework, a two-step approach was
chosen (Figure 2). Part 1 includes the definition of tasks and processes and
leads to the definition of roles, responsibilities and actors on an international
level. Part 2 includes the detailed description of processes and interfaces in
general and is therefore valid for any service. In addition to that, Part 2 will
describe the overall structure and contents of the operational concept.
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4.2.1.

Definition of tasks
and processes

Part1

4

l

Description of processes
and interfaces valid for

Specification of structure

Part 2

.
ation of Oper:

ClEallun O
rl'li-"} J"’%IL?T;-:

and contents

Figure 2: 2 step-approach for deployment guidance of C-ITS

PART 1

Input for Part 1 will be taken from different ongoing C-ITS projects (e.g. C-ITS
Corridor, Scoop@F...) that are already able to give information and have made
experiences in rolling out C-ITS Systems. It will contain the description of:

actors: road operators, government, automotive industry (OEM),
neighbouring countries, service provider, infrastructure PKI
Operator...

roles and their interfaces
operational tasks
processes

demands for interfaces to automotive industry/other external
organisations/neighbouring countries

description of general value chains (e.g. Figure 3)
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Figure 3: Value chain example (Operational Concept C-ITS Corridor)

4.2.2. PART 2 - CONTENT

For Part 2, all specifications and rules will be described in detail with the help
of examples from ongoing projects. Also the composition of identified tasks,
processes and interfaces will therefore be presented exemplarily. The
available framework will then be able to serve as a guideline for all
stakeholders to help preparing the deployment of cooperative systems.

4.3.Use of an IT Process Model

For IT-based services, as cooperative services are, it is necessary to use a
tool like the IT Infrastructure Library (ITIL®, Figure 4) to specify all IT
management processes.

Some road operators (e.g. ASFINAG/Austria or Hessen Mobil within the C-
ITS-Corridor) already use this instrument to describe processes that are
necessary for the operation of their IT infrastructure, which is fundamental for
the provision of any IT service.

Examples will be given, how to use such a tool in accordance with cooperative
systems and how to implement also ISO TS 17427, which already describes
(actor invariant) roles and responsibilities required to deploy and operate
Cooperative-ITS.
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Figure 4: Process model based on ITIL® V3 (Copyright by Office of
Government Commerce, UK)

5. Hybrid Communication Concept
5.1. Introduction

In the context of road transport, cooperative intelligent transport systems (C-
ITS) is about sharing of information, the typical modes being: vehicle to vehicle
(V2V); vehicle to roadside infrastructure (V2l); infrastructure to vehicle (12V)
and infrastructure to infrastructure (121).

The purpose of sharing this information being principally to increase the
efficiency of road transport both in terms of optimising energy consumption
(fuel) and optimisation of traffic flow. This is achieved through better
(sometimes automated) control of vehicles and/or better decisions by drivers
through access to applicable real time information. Furthermore a key outcome
of using C-ITS is the anticipated improvements in safety, achieved through
exchange of safety related information, for instance exchanging information
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concerning a hazard in close proximity leading to an automated response, or
the location and type of event that may have occurred at some distance on the
highway allowing early warning of an incident to the driver.

To achieve these services and associated benefits, a competent
communications solution is required that can support C-ITS functionality. The
communications solution will need to support the transmission of Cooperative
Awareness Messages (CAMs) and Decentralized Environmental Notification
Messages (DENMs).

In its widest context, cooperative ITS services can be supported by different
communication channels for instance ETSI ITS G5, cellular communication
3G/4G/5G, DAB and in combination.

There are a number of projects currently in the process of evaluating different
types of communications solutions all of which have the potential to support C-
ITS services. These projects include elements of testing in off road situations,
limited on road trials, and in the near future, extensive pilots involving more
than one road authority and/or Nation.

Since the concept of C-ITS services was first promoted to road users and road
operators as a near term new service, advancements in technology leading to
a wider array of potential communications solutions has grown. For instance in
recent times, the use of ETSI ITS G5 was seen as key. Latterly the possibility
5G cellular communications has been suggested as a solution that will meet all
V2| transmission requirements. However 5G cellular communications is not
officially launched and its specifications not harmonised across Europe. Whilst
the prospect of a 5G solution might have merits, current testing initiatives and
pilots are planning to implement a hybrid communications solution. This
comprises a combination of G5, 3G/4G Cellular communications and use of
free to air geospatial positioning. An indicative high level architecture of a
hybrid solution is illustrated below.
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Figure 5: High Level Hybrid Communication Concept

Given the developmental path of potential communication solutions this
section provides information from the most recent test and trials of both G5
and hybrid communications. At this stage it is not feasible, nor would it be
appropriate to discount learning from G5 testing.

This section of the report highlights the performance capabilities that can be
expected of applicable communications channels/media and the impact and
benefits of the communications solutions. This information has been drawn
from a series of recent projects where C-ITS service testing has been
implemented in Europe.

5.2. ETSIGS

5.2.1.INTRODUCTION
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ITS G5 communications provides short range communications suitable for use
in C-ITS service deployments. There have been a few pilot C-ITS pilot projects
where G5 communications have been used either as the single means of
communication, or in tandem with commercial mobile networks to form a
hybrid network. Most notable of the recent projects has been the SCOOP@F
Wave 1 project that exclusively used G5. The C-ITS Corridor Netherlands to
Austria, specifically the Hessen RWW pilot made use of G5, during their pilot
in 2016. InterCor- a C-ITS project to test interoperability has undertaken a
series of C-ITS tests using G5 in summer 2017. This is as a prelude to
deployment of the InterCor pilots in 2018 and 2019, which will follow hybrid
communications testing in the UK. The Nordic Way, whilst mostly focussed on
the use of publically available mobile networks, undertook a limited pilot for G5
in combination with a road side maintenance ftrailer.

Information from these tests and pilot projects is being analysed and is due for
publication. However there is no evidence to date that has suggested that G5
is not suitable for use in C-ITS service.

This section with provide information concerning G5 characteristics,
performance and applicability to C-ITS. The section will draw from G5 tests
undertaken in recent projects including InterCor and C-ITS Corridor.
Information compiled by C-Roads will be used as applicable to this section of
the report.

5.2.2.DESCRIPTION OF G5 COMMUNICATIONS

ITS G5, also known as IEEE 802.11p (and DSRC) is a short range WLAN
standard developed for ad hoc broadcast communication V2V and V2I. The
specification is derived from IEEE802.11 and is specially adapted to the
vehicular environment, supporting variable driving speeds and low latency
requirements. It operates in a dedicated spectrum on 5.9 GHz.

In the US this technology is called Wireless Access in Vehicular Environments
(WAVE) and in Europe ITS-G5.

ITS-G5 is being used in testing and piloting of cooperative ITS (C-ITS)
communications throughout Europe and it is intended that pilots will be further
extended in the period to 2020 and beyond. These pilots will focus on
performance as well as benefits as compared to carrying C-ITS services via
mobile networks.

The advantage of radio communication systems in the 5 GHz range are that
they offer communications with a high data rate. The range of the
transmissions is typically 300m — 500m. However ranges up to 1000m can be
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achieved. ITS-G5 has been designed to support time critical road safety
applications where fast and reliable information exchange is necessary. ITS-
G5 communication technology fulfils the need for near real-time data
communications because of its direct communication characteristics with very
low latency.

A factor that needs to be considered is the physical topography in the
deployment area and barriers arising from infrastructure. This will impact range
and quality of transmissions.

The tables below highlight G5 characteristics for V2V and V2l transmission
separately. These are indicative and have been the subject of evaluation
during C-ITS tests and pilots.

Coverage Limited on a global scale. Ranges are typically 300 - 500 m and
up to 1 km around the vehicle. The multi-hop communication
extents the range of ITS-G5 communication up to several
kilometres. It is good for use cases as road work warning or
green light optimal speed advisory, local traffic
control/management services and in particular for time critical
and safety related use cases.

Capacity Enough for CAM, DENM, SPAT, MAP and PVD messages. An
additional congestion control is required in certain scenarios.

Quality of Service Very high with other equipped vehicles within range and “Best
effort”.

Vehicle intervention | Day 1 applications - Only by the driver.

Transmission time Defined by triggering conditions/use cases, depends on the
availability of In-Vehicle data. On network level <5ms including
security.

Vehicle intervention | Day 1 applications - Only by the driver. For future application
automatic intervention is in development in connection with other
in-vehicle systems.

Latency End2End <100ms including security operations, on network level
latency times <15ms have been demonstrated in the simTD
FOT.

Bi directional ITS-G5 can be used bidirectional with service announcements.

For Day1 application only Broadcast and Multi-hop Broadcast
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are used.
Broadcast Ad Hoc networking
Costs Costs are limited to the cost of the transmission devices and

supporting systems. There is no charge for use of the spectrum.

Suitability for C-ITS | Yes.

5.2.3.G5 COMMUNICATIONS TESTING, TRIALS AND PILOTS

The most recent projects where G5 communications have been tested on a
small scale or incorporated in a wider pilot project are SCOOP@F, C-ITS
Corridor Netherlands to Austria, Nordic Way and InterCor. All but InterCor
have trialled and tested G5 in a ‘real life’ situation on the roadside as part of a
wider pilot. InterCor has performed a TESTFEST in the Netherlands 2017,
where the characteristics of G5 were evaluated. InterCor is scheduled to
perform on road trials during their pilots planned for 2019.

5.2.4. RESULTS FROM RECENT TEST, TRIALS AND PILOTS

Tests in France have highlighted the potential for interference between CEN
DSRC and ITS G5 at tolling stations. France has issued guidelines and to
ensure coexistence between CEN DSRC and ITS-G5A/B stations, the
transmission behaviour of the ITS-G5A/B station restrictions related to the
transmission power level and the transmission duty cycle, or to both,
depending on the separation distance between the tolling zone and interfering
ITS-G5A/B/D stations have been issued.

This section is to be suitably expanded for the update of this report.

5.3. Hybrid Communications Concept

5.3.1.INTRODUCTION

The maijority of recent pilot C-ITS projects are working towards testing and
piloting C-ITS services using a combination of ETSI G5 communications in
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combination with publically available mobile communication services. The
advantage of the former is that it is free to air, although the infrastructure
needs to be deployed and maintained. The latter requires purchase of data
services from mobile operators. The cost of this and where the cost might
reside (User, Road Operator or Service Provider) is not yet determined. This
will be a matter for consideration in potential operating models.

A key point that is being explored is the impact on end to end latency of the
messages, the expectation being that messages deployed via mobile
communications network could potentially be delayed to the extent that they
are inaccurate or irrelevant.

InterCor will be exploring this matter in proposed tests in 2018 and within the
pilots to be rolled out in 2019.

5.3.2.DESCRIPTION OF HYBRID COMMUNICATIONS

Assumptions have been made that at least 5G communications will be
necessary for C-ITS services. Given that 5G is not yet fully specified and
available, testing and pilots recently undertaken such as in the Nordic Way
have made use of currently available services which have been 3G/4G. The
tables below indicate the expected performances of mobile communication
services.

4G LTE is commonly being implemented at the time of writing. The coverage
of mobile broadband will expand rapidly as new spectrum (700 and 800 MHz)
with good propagation characteristics is deployed and existing spectrum
licences become “technology neutral”’. Characteristics of 4G LTE are given in
the table below.

Coverage Networks are operational and there is good urban
coverage in many countries, rural coverage is
coming in a second wave on lower frequency bands.
Licenses are not yet issued in some Member States.

Capacity Good, 4G LTE has even better capacity for event
driven ITS messages (DENM) but large automotive
road traffic in big cells can cause overload in the
signalling channels for “here | am” messages (CAM)
so ITS G5 is best suited to carry the CAM traffic.

Quality of Service Good, Quality of Service can be set in some
instances giving priority for urgent messages for
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instance, but this functionality may not be available
everywhere.

Transmission time

Fast

Latency

50 -150 ms

Bi directional

Yes, unlimited. Direct communications between
devices (device to device: D2D) is being developed
but the requirements are being defined for
emergency first responders communication together
with some commercial advertisement use cases, so
at present this is not suitable for ITS applications.

Broadcast

Yes, MBMS is supported but a geo-messaging
server can also be used if the feature in not
activated in a particular network.

Costs

Commercial network costs depending on
geographical location, data volumetrics and services
provider. The cost for transmitting CAM messages
could be a commercial limitation. The spectrum is
licensed.

Suitability for C-ITS

Yes.

4G LTE Performance Characteristics

4G LTE Advanced is a further advancement of 4GLTE. Characteristics are

given in the table below.

Coverage

Partial network roll-out started

Capacity

5to 10 times that of 4 G LTE

Quality of Service

Reliable communication for critical

applications (redundancy).

many

Transmission time

10 — 20 times faster than 4G LTE

Latency 10to 20 ms
Bi directional Direct communications between devices (device to
device: D2D)
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Broadcast

Yes, as well as device to device and multi hop.

Costs

Currently unknown, but costs would depend on
service provider, location and data volumetrics. The
spectrum is licensed.

Suitability for C-ITS

Yes.

4G LTE Advanced Performance Characteristics

5G is the next generation of mobile network technology. It is under definition
now with expected deployment around 2020 although trials have taken place.
The performance target is to make it “ten times better’ than 4G in many
categories including latency and reliability and it is designed to support all
aspects of the ‘internet of things’. Its proposed characteristics would be
applicable to C-ITS services. 5G is designed to allow mobile to mobile
communications which will reduce latency to an absolute minimum making it
highly compatible with safety related C-ITS services.

Coverage None. A first set of stable definitions is expected by
ITU-R in 2015.
Capacity 50 to 100 times 4G

Quality of Service

Designed to be ultra reliable communications for
many critical applications (redundancy).

Transmission time

50 — 100 times faster than 4G LTE (especially short
burst device to device).

Latency 1ms

Bi directional Direct communications between devices (device to
device: D2D).

Broadcast Yes, as well as device to device and multi hop.

Costs The costs are unknown. Data volumetrics, location

and service provider competition will influence costs.
The spectrum is licensed.

Suitability for C-ITS

Yes.

5G Performance Characteristics
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Using ETSI G5 (also known as WiFi-P) in combination with mobile
communications services offers a high degree of flexibility with the advantage
of all C-ITS services being supportable in a wide series of situations.

[Hybrid communications architecture diagram and narrative to be inserted]

5.3.3.HYBRID COMMUNICATIONS TESTING, TRIALS AND PILOTS
Hybrid testing and trials have been undertaken to a greater or lesser degree in
the following projects:
1. C-ITS corridor Netherlands to Austria
2. Nordic Way
3. SCOOP@F Part2

A hybrid communications TESTFEST has been schedule within the InterCor
C-ITS project to take place in the UK in the latter part of 2018.

Hybrid communications have also been trialled as part of the SHOCKWAVE
project in the Netherlands and COMPASS4D.

C-ITS Corridor Netherlands to Austria

The C-ITS Project is currently taking place and involves the Netherlands,
Germany and Austria. There is a Memorandum of Understanding for the
introduction of cooperative services on the corridor Rotterdam-Frankfurt-
Vienna.

The C-ITS Corridor main objectives are to implement the following services:

Road Works Warning with the aim to warn drivers about Road Works ahead
using a Hybrid communication, secure ETSI G5 WiFi connection and the
mobile telephone network.

Probe Vehicle Data, which will gather anonymous sensor data (e.g. speed,
braking force and weather conditions) from passing vehicles using a secure
ETSI G5 WiFi connection. This will be used for traffic management purposes.

Collision Risk Warning. This service will warn road users about stationary
vehicles used by road inspectors.

In-Vehicle Signage: This service will send roadside VMS messages to passing
vehicles for display with the aim of increasing safety.

The overall aims of this project are to:
o Improve Road Safety,

. Fewer incidents and traffic jams,
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. More efficient use of the road network and
. Reduce CO2 emissions.
NordicWay

The NordicWay in the main adopted mobile communications services for their
project. However G5 communications were used for a Road Work Warning
pilot. More information can be found e.g. in the documentation of the
NordicWay Final Event.

This section is to be suitably expanded for the update of this report.
SCOOP@F Part 2.

SCOOP@F Part 2 falls under the SCOOP@F Project, which consists of Part 1
(which ran from 2014 to 2015) and Part 2 (from 2016 to December 2018).
SCOOP@F is a Cooperative ITS Pilot project which intends to connect
approximately 3000 vehicles with 2000 kilometres of roads. Consisting of five
specific sites with different types of roads: lle-de-France, “East Corridor”
between Paris and Strasbourg, Brittany, Bordeaux and Isere.

SCOOP@F’s main objective is to:
1. improve the safety of road transport and;
2. road operating staff during roads works or maintenance.
SCOOP@F Part 2 includes validations of C-ITS services in open roads, cross

border tests with other EU Member States (Austria, Portugal and Spain) and
development of the hybrid communication solution (3G-4G/ITS G5).

SCOOP@F Part 2 is cooperating with ongoing European pilot projects and the
EU C-ITS platform. In order to provide a representative evaluation of C-ITS,
the project aims at reaching a critical mass in the number of tested vehicles,
roads and services. It also aims to provoke collaboration between automotive
manufacturers and road operators, the exchange of best practice and
innovation in solving common problems.

InterCor

The InterCor Project involves the Netherlands, Belgium, the UK and France
with the following areas being integral to the project:

1. Europoort Rotterdam to the Belgian border (A15 & A16),

2. Road Section from Eindhoven to Venlo (A67)

3.  The A2/M2 in the UK

InterCor main objectives are:
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To enable vehicles and related road infrastructure to communicate data
through cellular, ITS G5 and in combination of both networks on road corridors
throughout the Netherlands, UK and France. With a focus on communication
of services and overall goals of more efficient and more convenient mobility of
people and goods.

The project uses hybrid communications across long distances (cellular 3/4G
LTE) as well as short distances (WiFi-P)

The InterCor project plans to achieve a sustainable network of C-ITS corridors
providing continuity and serving as a TestBed for Day-One C-ITS Services
development and beyond.

In the Netherlands the project will build on services developed earlier for the
Cooperative ITS Corridor Project. These will be coordinated with similar
services in the French SCOOPE@F project. Additionally, the provinces of
Noord-Brabant and Utrecht are further developing and coordinating the
following services:

e Truck Parking,
o GLOSA - related to traffic lights and
¢ Tunnel Management Information.

Several new basic logistics C-ITS Services will also be added. Consistent
specifications for hybrid communications, security and test implementation are
being further developed.

COMPASS4D

The Compass4D Project ran from January 2013 to December 2015. Its
services were piloted in seven cities: Bordeaux, Copenhagen, Helmond,
Newcastle, Thessaloniki, Verona and Vigo.

Compass4D installed equipment and implemented cooperative services for
close to 300 roadside systems and traffic signals and in more than 600
vehicles, with over 1,200 drivers being involved in the test phase.

Compass4D’s main objectives were to improve driver safety and comfort by
reducing the number and severity of incidents, optimising the speed of the
vehicle at intersections and preventing queues and ftraffic congestion.
Additionally, it aimed to have a positive impact on the local environment by
reducing the CO2 emissions and fuel consumption of the vehicles involved.

The three services consisted of:

¢ Energy Efficient Intersection (EEI),
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¢ Road Hazard Warning (RHW) and
¢ Red Light Violation Warning (RLVW).
Shockwave Traffic Jams A58 (Spookfile A58)

The A58 Shockwave Project ran from early 2014 through to the end of 2016. A
17 kilometer section of the A58 motorway between Eindhoven and Tilburg
served as a pilot route. For the tests, the A58 route was equipped with 34
WiFi-P beacons.

The main objective of this project was to prevent or mitigate traffic jams with no
direct cause (incident / road works) and is referred to as “Shockwave
Damping”.

Information Services with individual speed (and lane) advice and traffic jam
warnings for road users were provided by Private Service Providers and used
to study the effect on traffic management / traffic control. In line with the
emerging market models, the full functionality and underlying architecture were
distributed over Service Providers, Information Providers, Communication
Providers and a Road Operator. Every Provider Role was implemented by two
companies. Hybrid communication based on cellular networks and ITS-G5 was
employed for the provided End-User services and data collection.

5.3.4. RESULTS FROM RECENT TEST, TRIALS AND PILOTS
C-ITS Corridor Netherlands to Austria
[TBA]
NordicWay
[TBA]
InterCor
ITS G5 Testfest

The validation of a common set of specifications will be done by testing the
communication of in-vehicle end-user devices and roadside ITS Stations from
the four EU Member States. This will be done through a set of four TESTFEST
events.

The first TESTFEST focussing on ITS G5 Services (WiFi —P) was held in The
Netherlands co-organised by the InterCor Project and Dutch partners of the C-
ITS Corridor. The TESTFEST was not limited to InterCor partners but was
open to any other interested parties. During real life traffic conditions on the
A16 the Road Works Warning Service was presented. Several so-called virtual
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test scenarios were made available, such as In-Vehicle Signage (IVS) services
and tunnel scenarios, via fixed and mobile Roadside Units (RSU’s) for testing
in representative lab environment.

The high volume of data gathered will be evaluated and used to refine the
specifications of the system and the first services. The exchange of knowledge
between Road Authorities and Market Parties and mutually between Market
Parties was perceived as very positive.

C-ITS Corridor, the project is currently in pre-deployment phase, working
towards roll-out when the automotive industry will provide cars with the
necessary equipment.

A Hybrid Communications ‘TESTFEST’ currently in the design stages in the
InterCor Pilot will test the following:

[TBA]

5.4.Conclusions

It remains early days to draw definitive conclusions concerning the design and
use of communications for C-ITS services.

The aim of recent pilots and trials has been to identify and report on the
technical feasibility of communications services and whether a hybrid solution
can meet the technical and performance specifications required to deliver
efficient, effective and reliable C-ITS services.

[TBA]

6. Lessons learned from first C-ITS Pilots and
Deployment Initiatives

6.1. Context

One of the goals of the EU ITS Platform (EU EIP) and its predecessor studies
(most recently European ITS Platform (EIP+)) is to collect and share
information and lessons learned from the C-ITS pilots and deployment
initiatives. In 2016 EIP+ project published a White paper on Cooperative ITS
Services which included a section for lessons learned. Lessons learned was
collected from active or recently finalized C-ITS deployment initiatives and the
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results were organized to organizational, functional, technical, business, legal,
security, privacy and other categories. [Berndt, S. et al. 2016b]

The lessons learned collection was complemented by a survey on C-ITS
deployment preparation among the participating road authorities and operators
in the EIP+ activity on C-ITS. The survey was done in the end of 2015 and
nine European road authorities or operators answered to the questionnaire.
The survey provided following central findings [Berndt, S. et al. 2016a]:

e Road authorities and operators in Europe prepare the deployment of
C-ITS enabled services. Some have started to pioneer C-ITS services,
and meanwhile the deployment preparation has evolved on a broader
basis so that actors in more than ten Member States are involved in
deployment preparation.

e The motivation for the engagement in C-ITS deployment is rooted in
public goals such as improving road safety and efficiency of transport.
The road operators see their role in the focus on technical and
organizational issues, namely the traffic management, provision of
supporting infrastructure and improved safety.

e The expectation on the scale of use in five / ten year time differs and
reveals more optimistic or more cautious expectations.

e C-ITS deployment will be based on a smart mix of communication
technologies involving ETSI ITS G5 and cellular communication,
potentially also others.

e Connectivity will play an important role towards automated driving.

As the survey results show the road authorities and operators are active in the
C-ITS deployment area but the expectations of the scale of use varies. In
addition to EU EIP work in C-ITS lessons learnt, the road authorities and
operators are engaged in multi-stakeholder coordination groups like the C-ITS
Platform, the Amsterdam Group and the C-Roads Platform.

C-ITS Platform took place to support C-ITS deployment in the EU. Knowledge
on policy recommendations and deployment strategy were reported in 2016
and the second phase finalizing in 2017 with focus on connectivity and
automation.

Amsterdam Group and CODECS (COoperative ITS DEployment Coordination
Support) project, have organised together workshop series "C-ITS Deployment
is underway!". These open workshops have been dedicated to share
knowledge between the pilot activities and follow the progress on C-ITS
Deployment in Europe; road authorities and operators have been active in
these events. Workshops focus in 2016 and 2017 on use cases, deployment,
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hybrid communication and message architecture. Material and
recommendations from the workshops have been delivered for the work in C-
ITS Platform. [Codecs 2017]

The C-Roads Platform has become the flagship of European Commission for
C-ITS deployment. The aim of the C-Roads Platform is to develop harmonised
specifications taking the C-ITS platform recommendations into account, linking
all C-ITS deployments and planning intensive cross-testing. The C-Roads
Platform is an authority driven platform, bringing Member State authorities and
road authorities together with the aim to deploy interoperable C-ITS services
across Europe.

6.2.EU EIP C-ITS workshop for lessons learned in C-ITS
corridor pilots

The EU ITS Platform (EU EIP) together with C-Roads Platform will contribute
to the sharing of lessons learned with a workshop in 22 Nov 2017. In the EU
EIP C-ITS workshop representatives from the European C-ITS Corridor
projects and involved stakeholder organisations will present and discuss
lessons learned from the first pilots and deployment initiatives. With the
increased number of C-ITS deployment initiatives the one-day format has
approached its limits. Therefore, this workshop will be focused on the road
authority and operator viewpoint and to the results and lessons learned.

Timing of the workshop enables sharing of the final results from the EU C-ITS
Platform (2nd phase), corridor deployment projects (NordicWay, SCOOP, C-
ITS Corridor), and the first results from the C-Roads Platform. The workshop
includes where do we stand and what is going on in C-ITS deployment (e.g.
EC/DG MOVE and INEA, C-Roads, EU EIP C-ITS sub-activity, key results of
C-ITS Platform Phase-Il, Hybrid Communication) and to reflect these inputs in
a panel on the higher level issues.

The workshop will also be devoted to more detailed technical lessons learned
from corridor deployment projects as well as C-Roads, also these inputs
followed by the second panel discussion in the end of the event.
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European ITS Platform
( ) C-ROADS
EU EIP C-ITS workshop for lessons learned
in C-ITS corridor pilots
Time: 22.11.2017 10-16:30
Place: INEA office (Chaussée de Wavre 910), Brussels
Programme
09.30 Registration
10.00 Morning session: Deployment Framework
Opening and Introduction of the of EU EIP C-ITS Deployment Support
Torsten Geilller, Bundesanstalt fiir StralSenwesen BASt
European framework for C-ITS deployment
Claire Depré, European Commission, DG-MOVE
Davide Brizzolara, European Commission, INEA
Road Authority support to the deployment of C-ITS
llkka Kotilainen, Finnish Transport Agency
C-Roads Platform current status
Martin Bohm, AustriaTech
EU EIP C-ITS deployment support: The first results
Sandro Bernd!{, Bundesanstalt fir StraBenwesen BASt
OEM viewpoint towards deployment
Alain Servel, PSA Group
12.00 Panel discussion 1: High level issues
Torsten Geilller (moderator), Claire Depré, Risto Kulmala,
Martin Bohm, Alain Servel
12.45 Lunch & Networking
13.30 Programme confinues on the next page...
- Co-financed by the European Union
Connecting Europe Facility
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Programme continues

13.30 Afternoon session:

EC 5G Call presentation
Eric Gaudillat, the European Commission

Lessons learned from the pilots

NordicWay final results and lessons learned
Risto Kulmala, Finnish Transport Agency

C-ITS Corridor
Sandro Berndt, Bundesanstalt fiir Stralenwesen BASt

Scoop@F
Ludovic Siman, Cerema

C-Roads: The first results
Martin B6hm, AustriaTech

15.30 Panel discussion 2:
Urgent ToDos and next steps for road authorities and operators
Paul Wadsworth (moderator), llkka Kotilainen, Sandro Berndt, Ludovic Simon,

Martin Béhm
16.15 Closure & Networking
16.30 Workshop ends

Figure 6: Workshop Programme

The workshop documentation will be provided after the event and the main
results and findings will be included to the next version of this deliverable. The
results of the workshop will be also utilised in up-coming tasks of the C-ITS
sub-activity of the EU ITS Platform project.
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Annex 1: Overview of relevant organisations

In chapter 2, four main C-ITS initiatives have been described, i.e. the C-ITS Deployment Platform, the Amsterdam Group, the C-ROADS
Platform and the CODECS project. A range of other actors is also relevant when looking at the C-ITS domain. These actors are briefly described

in this annex.
Project category | Name Website link Description
European DG MOVE - C-ITS Platform (phase | | https://ec.europa.eu/transport/themes/its/ | ITS Directive, EU C-ITS Strategy, planned Delegated Act on C-
Commission and Il) c-its_en ITS
http://ec.europa.eu/programmes/horizon2
DG Research - Strategic Research 0:// . [prog . / One of the themes of STRIA is 'Connected and Automated
. 020/en/news/towards-strategic-transport- .
and Innovation Agenda (STRIA) - . ; Driving'.
research-innovation-agenda-stria
A cross-sectorial dialogue between automotive and
il . telecommunication/IT industry to join forces on fast and
https://ec.europa.eu/digital-single- . -
N coordinated deployment of future-proof communication
DG Connect - Roundtable on market/en/news/eu-commissioner- ) . L
. . systems and increasing levels of automated driving. It was
Connected and Automated Driving | oettinger-holds-roundtable-automated- o - . .
drivine-frankfurt initiated by the Commissioner Oettinger, responsible for
& Digital Economy and Digital Society. Also known as Oettinger
Round Table.
The GEAR 2030 High Level Group was established by the EC in
DG Internal Market, Industry, http://ec.europa.eu/growth/tools- January 2016 and will focus on three areas of work: (1) the
Entrepreneurship and SMEs - databases/newsroom/cf/itemdetail.cfm?ite | adaptation of the value chain to new global challenges, (2)
GEAR 2030 m_id=8640&lang=en the automated and connected vehicles, (3) trade,
international harmonisation and global competitiveness.
Innovation and Networks https://ec.europa.eu/inea/en/welcome-to- | Agency of the European Commission dedicated to funding
Executive Agency (INEA) innovation-networks-executive-agency many EU projects, including projects in the field of C-ITS
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The EU General Data Protection Regulation (GDPR) replaces
. the Data Protection Directive 95/46/EC and was designed to
General Data Protection . .
Regulation http://www.eugdpr.org harmonize data privacy laws across Europe, to protect and
& empower all EU citizens data privacy and to reshape the way
organizations across the region approach data privacy.
http://ec.europa.eu/justice/data-
EU Data Protection Authorities protection/article-29/structure/data- Links to all national data protection authorities in the EU
protection-authorities/index en.htm
Standardisation The following link gives a good description of the role of ETSI,
institutes i http://www.etsi.org/technologies- CEN, I1SO and CENELEC in ITS standardisation:
European Telecommunications . . . .
. clusters/technologies/automotive- https://ec.europa.eu/transport/sites/transport/files/themes/
Standards Institute (ETSI) ) ) ) . .
intelligent-transport its/road/action_plan/doc/2013-urban-its-expert_group-
report-on-standardisation-needs.pdf
Comité Européen de
Normalisation (European https://www.cen.eu/work/areas/transport/
Committee for ITS/Pages/default.aspx
Standardisation(CEN)
International Standards https://www.iso.org/committee/54706.htm
Organisation (1SO) |
The Transport Protocol Experts Group (TPEG) is a data
http://tisa.org/wp- protocol suite for traffic and travel related information. TPEG
Transport Protocol Expert Group ) . L .
(TPEG) content/uploads/documents/TISA14001TPE | can be carried over different transmission media (bearers),
GWhatisitallabout2014.pdf such as digital broadcast or cellular networks (wireless
Internet). TPEG is managed by TISA.
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European and
international
Telecom
organisations

UN International
Telecommunication Union (ITU)

http://www.itu.int/en/about/Pages/default.

aspx

ITU is the United Nations specialized agency for information
and communication technologies — ICTs.

European Conference of Postal
and Telecommunications
Administrations (CEPT)

https://cept.or

The Electronic Communications Committee of the CEPT
considers and develops policies on electronic
communications activities in European context, taking
account of European and international legislations and
regulations.

5G Infrastructure Public Private
Partnership (5G PPP)

https://5g-ppp.eu

The 5G Infrastructure Public Private Partnership, in short 5G
PPP, has been initiated by the EU Commission and industry
manufacturers, telecommunications operators, service
providers, SMEs and researchers. In the 5G PPP, the 5G
Infrastructure Association (5G IA) represents the private side
and the European Commission the public side. The 5G IA is
committed to the advancement of 5G in Europe and to build
global consensus on 5G.

3rd Generation Partnership
Project (3GPP)

http://www.3gpp.org/about-3gpp

The 3rd Generation Partnership Project (3GPP) unites [Seven]
telecommunications standard development organizations
(ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC), known

as “Organizational Partners” and provides their members
with a stable environment to produce the Reports and
Specifications that define 3GPP technologies.
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C-ITS stakeholder
organizations

Car2Car Communication
Consortium

https://www.car-2-car.org/index.php?id=22

The CAR 2 CAR Communication Consortium (C2C-CC) is a non-
profit, industry driven organisation initiated by European
vehicle manufacturers and supported by equipment
suppliers, research organisations and other partners. The
C2C-CC is dedicated to the objective of further increasing
road traffic safety and efficiency by means of C-ITS withV2V
communication supported byV2l communication.

Conference of European Directors
of Roads (CEDR)

http://www.cedr.eu

Platform for cooperation between National Road Authorities

Association Européenne des
Concessionnaires d'Autoroutes et
d'Ouvrages a Péage (ASECAP)

http://www.asecap.com

ASECAP is the European Association of Operators of Toll Road
Infrastructures

POLIS

http://www.polisnetwork.eu

Polis is a network of European cities and regions working
together to develop innovative technologies and policies for
local transport.

ERTICO - ITS Europe

http://ertico.com

ERTICO - ITS Europe is a partnership of around 100
companies and institutions involved in the production of
Intelligent Transport Systems (ITS).

Traveller Information Services
Association (TISA)

http://tisa.or

TISA is a market-driven membership association with
worldwide scope, established as a non-profit company
focussed on proactive implementation of traffic and travel
information services and products based on existing
standards, including primarily RDS-TMC and TPEG
technologies.
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European Automotive-Telecom
Alliance (EATA)

The Alliance includes six leading sectorial associations, as well
as 37 companies, including telecom operators, vendors,
automobile manufacturers and suppliers for both cars and
trucks. The main goal of this Alliance is to promote the wider
deployment of connected and automated driving in Europe.

European Automobile
Manufacturers Association (ACEA)

http://www.acea.be

ACEA is an advocate for the automobile industry in Europe,
representing manufacturers of passenger cars, vans, trucks
and buses with production sites in the EU.
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Annex 2: Overview of relevant C-ITS projects

This annex provides an overview of mostly European C-ITS projects, both running and finished projects.

Project category Name Website link Description
C-ITS deployment | A2 /M2 http://www.codecs-
Initiatives Connected project.eu/fileadmin/user upload/pdfs/Workshop C- London to Dover connected vehicle corridor
Vehicle Corridor |ITS Deployment underway I[lI/Hanson InterCor UK.pdf
http://www.codecs-
C-ITS Pilot in project.eu/fileadmin/user upload/pdfs/Workshop C- C-ITS deplovment in Hunear
Hungary ITS Deployment underway Il/Tomaschek C- ploy gary
ITS pilot Hungary.pdf
CITRUS’s main focus is the development of a companion app for
y . truck drivers which enhance road safety and improve logistics
CITRUS https://www.citrus-project.eu . y . P ) & .
efficiency, based on a cellular C-ITS approach in combination
with geo-fencing .
City projects with . . . . . . . ..
inv\gIF\)/eriqent http://www.polisnetwork.eu/topics/48/38/Cooperative- | Overview of C-ITS projects in which POLIS participates (urban C-
POLIS ITS-C-ITS?topic=true&topics=48 ITS)
Focus on the deployment of cooperative ITS services for
Cogistics http://cogistics.eu o ploy P
logistics.
http://www.compass4d.eu C-ITS deployment in seven European cities (Bordeaux,
Compass4D Copenhagen, Helmond, Newcastle, Thessaloniki, Verona and
http://www.compass4d.eu/en/results/ Vigo)
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http://www.codecs-project.eu/fileadmin/user_upload/pdfs/Workshop_C-ITS_Deployment_underway_II/Tomaschek_C-ITS_pilot_Hungary.pdf
http://www.codecs-project.eu/fileadmin/user_upload/pdfs/Workshop_C-ITS_Deployment_underway_II/Tomaschek_C-ITS_pilot_Hungary.pdf
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https://www.citrus-project.eu/
http://www.polisnetwork.eu/topics/48/38/Cooperative-ITS-C-ITS?topic=true&topics=48
http://www.polisnetwork.eu/topics/48/38/Cooperative-ITS-C-ITS?topic=true&topics=48
http://cogistics.eu/
http://www.compass4d.eu/
http://www.compass4d.eu/en/results/
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Cooperative ITS
corridor

C-ITS Corridor Germany: http://www.c-its-
korridor.de/?menuld=1&sp=en

C-ITS Corridor Austria: http://eco-at.info/home-en.html
C-ITS Corridor Netherlands:
https://itscorridor.mett.nl/default.aspx

Cooperative corridor Netherlands - Germany - Austria

Deployment in
the Czech
Republic

http://www.codecs-

project.eu/fileadmin/user upload/pdfs/Workshop C-
ITS Deployment underway 1l/Volny Czech Republic.p
df

C-ITS deployment in Czech Republic

DITCM testsite

http://www.ditcm.eu

Testsite for connected mobility in The Netherlands

French corridor
pilot project
Paris-Strasbourg

https://ec.europa.eu/inea/en/connecting-europe-
facility/cef-transport/projects-by-country/multi-
country/2014-eu-ta-0669-s

C-ITS corridor Paris-Strasbourg

INTERCOR

http://www.c-roads.eu/

Intercor aims to connect the C-ITS corridor initiatives of the C-ITS
Corridor Netherlands-Germany-Austria, the French corridor
project SCOOP@F, and the UK and Belgian C-ITS initiatives.

NordicWay pilots

http://www.codecs-
project.eu/fileadmin/user upload/pdfs/Workshop C-
ITS Deployment underway 111/3 1 Kotilainen Nordic

Way.pdf

C-ITS deployment in Scandinavian countries

SCOOP@F

http://www.scoop.developpeme durable.gouv.fr/en nt-

C-ITS services will be piloted on 5 locations in France
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C-ROADS Austria

https://www.c-roads.eu/pilots/core-
members/austria/Partner/project/show/c-roads-
austria.html

300km of Austrian motorways connecting Vienna and Salzburg,
th Brenner corridor and the surroundings of Graz will be
equipped with C-ITS infrastructure.

C-ROADS Belgium
/ Flanders +
InterCor

https://www.c-roads.eu/pilots/core-members/belgium-
flanders/Partner/project/show/c-roads-belgium-
flanders.html

Priority will be given to motorways surrounding Antwerp and
segments towards the Netherlands

C-ROADS Czech
Republic

https://www.c-roads.eu/pilots/core-members/czech-
republic.html

C-ITS services will be piloted on more than 200 km of motorways
connecting Prague with Brno, Hradec Kralove, Pilsen and further
towards Germany in the direction to Nuremberg and towars
Austria. Pilot sites in the cities of Pilsen, Brno and Ostrava will
verify urban C-ITS use cases

C-ROADS Finland

https://www.c-roads.eu/pilots/associated-
members/finland.html

Finland will provide experiences, expectations and requirements
from the joint Nordic CEF funded NordicWay cellular/hybrid C-
ITS project (www.nordicway.net), Finnish Coop pilot in the
NordicWay (www.infotripla.fi/coop) and possible successor
deployment projects for the C-Roads platform.

C-ROADS France
+ InterCor

https://www.c-roads.eu/pilots/core-
members/france.html

The French C-ITS pilot deployment project is set up by 14 French
beneficiaries covering the whole functional chain of C-ITS
systems and services, including most partners of SCOOP@F but
also cities, new road operators and academic partners. France is
also part of the 4-country project InterCor to extend the
coverage of SCOOP@F towards the North of France, with an
additional focus on freight services.
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C-ROADS
Germany

https://www.c-roads.eu/pilots/core-
members/germany.html

On motorways as well as on links to urban areas, C-ITS Day-1
services will be piloted in the Federal States of Lower Saxony and
Hessen in public-private partnership of in total 17 beneficiaries.

C-ROADS Ireland

https://www.c-roads.eu/pilots/associated-
members/ireland.html

Ireland has designated the M50 (Dublin Orbital Motorway) as a
road where traffic and safety conditions require the deployment
of a road safety-related traffic information service.

C-ROADS
Slovenia

https://www.c-roads.eu/pilots/core-
members/slovenia.html

100 km of the Slovenian core network will be equipped to pilot
ITS-G5 as well as hybrid communication profiles to deliver C-ITS
Day-1 Services.

InterCor - The
Netherlands

https://www.c-roads.eu/pilots/core-
members/netherlands.html

Along the motorway network from Venlo to Rotterdam as well
as in the surrounding are of Utrecht C-ITS Day-1-services will be
piloted with an additional focus on freight services.

InterCor - United
Kingdom

https://www.c-roads.eu/pilots/core-members/united-
kingdom.html

The UK is focusing on C-ITS Day-1-services which will be piloted
on the A2/M2 Corridor between London and Dover. A mix of
communication systems, including hybrid solutions, will be
deployed along different stretches of the Corridor.

ITS deployment

Arc Atlantique

http://arcatlantique.its-platform.eu

ITS corridor project from UK via Benelux, France, Spain to

initiatives Portugal (limited C-ITS).
. I ITS corridor project from the Netherlands via Germany and
Ursa Major http://ursamajor.its-platform.eu i broj . 4
Austria to Italy (limited C-ITS).
Implementation aspects of C-ITS services with infrastructure involvement
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ITS corridor between ltaly, France, Spain and Portugal (limited C-
MedTIS https://medtis.its-platform.eu/content/med-tis ITS) 4 P gal
Crocodile http://crocodile.its-platform.eu ITS corridor project in Central Europe (limited C-ITS).
NEXT-ITS http://next-its.its-platform.eu ITS corridor project in Scandinavian countries (limited C-ITS).
ITS .horlzontal DATEX Il is a standardised e-language for traffic and travel data
projects DATEX Il http://datex2.its-platform.eu exchange between traffic control centres, traffic information
centres and service providers, increasing involved in C-ITS.
EU ITS Platform
https://its-platform.eu European ITS Platform project, with limited attention for C-ITS.
(EUEIP), EIP, Flp+ | NERS://itsD P proj
Urban C-ITS MAVEN (Managing Automated Vehicles Enhances Network) aims
projects to provide solutions for managing automated vehicles in an
MAVEN http://maven-its.eu/ urban environment (with signalised intersections and mixed
traffic).
CoEXist (May 2017 — April 2020) aims to prepare for the
CoEXist http://www.h2020-coexist.eu/cities/gothenburg/ transition phase during which automated and conventional
vehicles will co-exist on urban roads.
CONDUITS developed key performance indicators to assist
CONDUITS European municipalities in taking decisions on ITS deployment
and to facilitate the exchange of good ITS practice among cities
Implementation aspects of C-ITS services with infrastructure involvement
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VRUITS

http://www.vruits.eu/

VRUITS helps to improve safety and mobility of vulnerable road
users (VRUs) through ITS applications.

New projects, with
focus on C-ITS

C-ROADS

Belgium/Wallonia

project will start end of 2017

https://www.c-roads.eu/pilots/associated-

E_uRnC;:R/S members/hungary.html
project will start end of 2017

C-ROADS ltaly project will start end of 2017
The Portuguese C-ITS pilots will deploy and test Day 1 and Day
1.5 services using hybrid communication technologies along 964

C-ROADS I . . . .

Portugal project will start end of 2017 km (?f the Atlantic Corridor in Portuga!, covering relevant
sections of the Core and Comprehensive TEN-T Network and the
urban nodes of Lisbon and Porto.

C_ROAPS project will start end of 2017

Slovenia 2

C-ROADS Spain project will start end of 2017

C-ROADS Project will start end of 2017, follow-up/extension of

NordicWay 2 NordicWay 1

CONCORDA project will start end of 2017

SOCRATES 2.0

project will start end of 2017

New projects, with

Arc Atlantique

project will start end of 2017, follow up of Arc

some C-ITS Phase 3 Atlantique Phase 2
project will start end of 2017, follow-up/extension of
CROCODILE 2
CROCODILE 1
Implementation aspects of C-ITS services with infrastructure involvement
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CROCODILE project will start end of 2017, follow-up/extension of
Croatia CROCODILE 1 in Croatia
project will start end of 2017, follow-up/extension of
MedTIS Il
¢ MedTIS |
Ursa Czech project will start end of 2017, follow-up/extension of
Republic Ursa Major 2 in Czech Republic

Ursa Major Neo

project will start end of 2017, follow-up/extension of
Ursa Major 2

North European
cross-border ITS
phase 3 - NEXT-
ITS3

project will start end of 2017

Completed projects

CIMEC
(2015-2017)

http://cimec-project.eu

CIMEC is a city focused project, which explores the role
cooperative ITS systems (C-ITS) can play to support city
authorities, both in managing their transport networks and the
delivery of other transport-linked services.

COOPERS
(2006-2010)

http://cvt-
project.ir/En/EnNewsDetail.aspx?SubjectType=99&Infol

D=1056

COOPERS stands for CO-OPerative SystEms for
Intelligent Road Safety and is a European research and
development (R&D) project.

VIS
(2006-2010)

http://erticonetwork.com/project-news-cvis/

CVIS focuses on V2V and V2l communication. Each vehicle will
be able to communicate the latest traffic information and safety
warnings to road operators and other nearby vehicles using a
multi-channel terminal with a wide range of potential carriers
(GPRS, UMTS, WLAN or Wi-Fi, DSRC, infrared).
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DRIVE C2X
(2011-2014)

http://www.drive-c2x.eu/project

DRIVE C2X lays the foundation for rolling out cooperative
systems in Europe, leading to safer, more economical and more
ecological driving.

FOTsis
(2011-2015)

http://www.fotsis.com

FOTsis is a largescale field testing of the road infrastructure
management systems needed for the operation of seven close-
to-market cooperative 12V, V2I & 12| technologies (the FOTsis
Services), in order to assess effectiveness and potential for a full-
scale deployment.

SAFESPOT
(2006-2010)

http://www.safespot-eu.org

SAFESPOT creates dynamic cooperative networks where the
vehicles and the road infrastructure communicate to share
information gathered on board and at the roadside to enhance
the drivers' perception of the vehicle surroundings.

SCORE@F
(2010-2013)

http://www.scoref.fr (in French)

SCORE@F (Experimental Road Cooperative System @ France) is
a collaborative research project, experimenting with cooperative
road systems within a European experimental framework. Its
purpose is to prepare a deployment of road cooperative systems
in Europe on all types of road environments.

simTD
(2008-2013)

http://www.simtd.de/index.dhtml/enEN/index.html

The sim™ research project is shaping tomorrow’s safe and
intelligent mobility through researching and testing car-to-x
communication and its applications in Germany.

SISCOGA and
related initiatives
in Spain
(2010-2013)

http://wiki.fot-net.eu/index.php/SISCOGA

SISCOGA is a FOT for C2X applications in Galicia (Spain) during
2010 and 2011. It is based on an intelligent corridor, making use
of the existing road network. CTAG (Galician Automotive
Technology Centre) and DGT (Traffic Management in Spain),
through the Northwest Management Traffic Centre, use existing
infrastructure (beacons, road posts...) to carry out the tests. Both
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roadside and more than 100 vehicles are equipped with the
necessary hardware and software.

SPITS - Strategic

Platform for . . SPITS aims at creating an open, scalable, real-time, distributed,
i | https://www.utwente.nl/ctit/research/research project ) i
Intelligent Traffic . ) sustainable, secure and affordable platform for cooperative ITS

s/concluded/national/senternovem/spits/ L i L .
Systems applications, evolving from existing infotainment systems.

(2009-2011)

Testfeld Telematik, in the greater Vieanna area, was focused

Testfeld spatial and technical on the high-ranking road network including
Telematik http://www.eco-at.info/testfeld-telematik-220.html public transport and lower-ranking road network, especially for
(2011-2013) urban deployment of cooperative services (e.g. distribution of

in-vehicle information of traffic lights).
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Annex 3: Overview of other relevant C-ITS literature

This annex provides an overview of additional reading material on C-ITS.

[TO BE EXPANDED FOR UPDATE OF DELIVERABLE]

e  The Space Strategy for Europe

e  Declaration of Amsterdam

e  Study on the Deployment of C-ITS in Europe

e |TS Directive 2010/40/EU

e Policy framework for utilisation - A pillar of better accessibility
e  POLIS position paper - Cooperative systems in urban mobility
e POLIS - European cities' perspective on cooperative junctions

e Amsterdam Group - Roadmap between automotive industry and infrastructure
organisations on initial deployment of Cooperative ITS in Europe

e ERTRAC - Automated Driving Roadmap (2015
¢ Digital Single Market

e  The Energy Union Strategy

e  European Strategy for Low Emission Mobility

e Digitising European Industry Strategy
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