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1.Introduction

Core Members of the C-Roads platform are European States that agree to work together to
achieve deployments that enable interoperable and seamless cross-border C-ITS services for
European travellers. At the current stage, eighteen European States committed to participate with
their pilot sites. The C-Roads Platform remains open for other European States as well, as long
as they are willing to actively participate.

The annual pilot overview report should give a summary of the pilot activities performed in each
participating European State. This document describes on one hand the technical aspects as well
as the budgetary situation.

Figure 1: C-Roads pilot sites
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2. The Austrian Pilot site

The C-ROADS Austria pilot was built on the core elements of the European C-ITS Corridor
project in Austria (fi_E GAT)pas defined in the Austrian C-ITS Strategy. Since 2016, a pilot area
(AEL® Li vi argundVeemna -)based on ECo-AT specifications - had been operational
and open for stakeholders in various test cycles and cross border tests.

I't was Austriabds i nt-ATlvinglLab wittoan operptibnalcCdTStsyistem E Co
within the lifetime of C-ROADS Austria. In order to facilitate that, a large tender for the national

roll out of alTS rodddidg systemyom thei wthale AGstrian motorway network was

issued, including several hundred roadside stations and various Day-1 and future Day-2 use

cases from the CCROADS <catal ogue. i Hyahge iIT8-&5 ane lang-sange s hor t
cellular communication (based on harmonized C-ROADS specifications) coexist to deliver the

same content over different media. This tender started end of 2018, with the intention to have

the first elements of this operational system, including a first batch of roadside stations, available

201917 justin time for planned C-ROADS testing activities in 2020.

With the Delegated Regulation on C-ITS not materializing in 2019, the tender was put on hold
to reassess the situat i ®GINSDeployniert Grodpd ea i @ r imtag | LWC O
statement on continued deployment in late 2019, the Austrian ministry of transport and
ASFINAG decided to continue with the tender on a new time frame i with the operational system
and the first batch of roadside stations now available in 2021. This meant, however, that for
mandatory C-ROADS testing in 2020, additional efforts had to be made to update roadside units
from the pre-existing ECo-AT Living Lab to the current level of C-ROADS specifications and to
have roadworks trailers equipped with C-ITS communication units. A contract for dedicated pilot
installations was awarded in late 2019, with 25 ITS-G5 roadside stations around Vienna, Graz
and Linz available for testing in 2020. In the same year, a framework contract for multifunctional
roadworks trailers including ITS-G5 was established, from which 15 units were available for
testing in 2020 and ready for operation in 2021.

Due to COVID-19 and resulting travel restrictions, C-ROADS testing activities came to a hold in
early 2020. In October of 2020, in between lockdowns, Austria was able to perform a small, but
successful C-ROADS Cross-test in on the Al near Linz, with special COVID-19 precautions in
place and support limited to virtual meetings. With the COVID-19 situation worsening after that
and a second lockdown in place, Austria asked for an extension of C-ROADS Austria until the
end of 2021 to enable proper testing, accomplish the C-ROADS milestones and fulfil the vision
of an operational C-ITS rollout in Austria within C-ROADS Austria.

As a result, the pilot i planned to be only available for 2020 i was extended until Q2 of 2021.
The tender for national C-ITS deployment at the roadside level was concluded in October 2020
and a framework contract was awarded to Siemens Mobility Austria. Out of that framework, an
initial contract for the delivery of the central C-ITS station and 175 ITS-G5 roadside stations was
obtained, including service and operation for up to 12 years. These first 175 roadside stations
wi || be placed on the motorways around Vienna,
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Salzburg (as part of the co-operative C-ITS corridor from Rotterdam via Frankfurt to Vienna),
around Graz and on several border regions, to facilitate easier cross-border testing. According
to the schedule, these roadside stations should be deployed and operational until the end of
2021 in several waves.

First elements of that deployment will gradually supplant the pilot installations from Q2 / 2021
onwards and be available for further C-ROADS test activities.

In addition to the roadside deployment of C-ITS, Austria also decidedto equip ASFI NAG6és r oad
operator vehicles (equipped with amber or blue lights) with C-ITS vehicle units, based on the
available use cases for such vehicles in the C-ROADS catalogue. A contract to equip 100
vehicles was awarded in late 2020 to Kapsch TrafficCom AG out of an existing framework
tender, with the aim to have the first batch of vehicles ready and equipped until the end of 2021.

From 2022 onwards, the operational deployment of C-ITS in Austria at roadside, in vehicles and

by using trailers will continue in C-ROADS Austria 2. The roadside framework contract allows

for the depl oyment of up to 525 roadside statiol
overall network length of around 2250 kilometers, the average distance between to stations

would be less than 4 kilometers i with a typical communication radius of 1.5 to 2 kilometers for

ITS-G5, this nearly accumulates to area-wide coverage of the whole network.

Additionally, in C-ROADS Austria 2 urban use cases will be implemented in the cities of Graz,
Wien and Salzburg. The use cases will focus on public transport services, signalized
intersections as well as hazardous location notifications.

Involved partners

ASFINAG

Siemens Mobility Austria GmbH (Contractor)
Kapsch TrafficCom AG (Contractor)

Stadt Graz

Land Salzburg

Stadt Wien

= =4 =4 4 -4 -a -2

Wiener Linien
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Figure 2: Initial operational deployment of 175 C-ITS roadside stations in Austria in 2021

The operational C-ITS rollout / C-ROADS pilot in Austria covers several different areas of the
motorway network:

T The motorways around VAEBnbiavi ndeLdmd mewi IAIEcIoe
deployment status

1 The motorways from Vienna to Salzburg (including Linz), a stretch of nearly 300 km is the
Austrian p-BT& 0606 twbheh Ndih€rlafde Germany and Austria, and thus
by definition the first C-ITS deployment area, as already declared in an MoU between
these three countries in 2013

1 The motorways around the city of Graz are part of a proving region for automated driving
established in cooperation with the ALP.Lab consortium. Consequently, ITS-G5 roadside
equipment had been installed there for testing and will be further extended to be reach
operational status

9 Further important locations are traffic hot spots and border areas, which are relevant for
cross-border deployment and testing

1 The roll-out starts with these deployment locations and will then extend to the overall
Austrian motorway network, which spans around 2250 km in total. The overall roll-out plan
includes up to 525 fixed ITS-G5 roadside locations on the whole Austrian motorway
network to be deployed from 2022 onwards

10
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Overview of progress by End of 2020

The tender for national C-ITS deployment at the roadside level was concluded in October 2020

and a framework contract was awarded to Siemens Mobility Austria. Out of that framework, an

initial contract for the delivery of the central C-ITS station and 175 ITS-G5 roadside stations was

obtained, including service and operation for at least 12 years. These first 175 roadside stations

wi || be placed as indicated above: around Vienn;:
Salzburg (as part of the Co-operative C-ITS Corridor from Rotterdam via Frankfurt to Vienna),

around Graz and on several border regions, to facilitate easier cross-border testing in the future.

According to the schedule, these roadside stations should be deployed and operational until the

end of 2021 in several waves.

Pilot Vienna

In the first quarter of 2020, the update process for the Sitraffic Scala traffic computer was
completed and the corresponding C-ITS module is ready for use since then.

Furthermore, it was decided to include Wiener Linien, the public transport provider in Vienna, into
the project as they are an important stakeholder for use cases related to public transport, e.g.
Traffic Light Prioritisation (SI-TLP). This was followed by the decision on a set of use cases that
will be deployed and tested in the pilot site Vienna together with relevant stakeholders.

After completing the preliminary concept for the implementation of Road Side Units (RSU) in
Vienna, the first RSU was implemented at the intersection WeiR3gerberlande # Rotundenbricke.
The RSU was connected with the already existing traffic light at this location and serves the use
cases Signal Phase and Timing Information (SI-SPTI, SPAT and MAP messages) as well as
Working Zone Notification (DENM messages). Additionally, Wiener Linien entered into an
agreement with two suppliers of On-Board-Units (OBU) to include OBUs into some of their
tramways.

Pilot Graz

In 2020, the CMS has been set up for the pilot site in Graz. At three traffic lights necessary
adaptions had to be made before further installations of Roadside stations were possible.

The first set of Roadside stations has been ordered and will be installed as soon as possible from
the beginning of 2021 onwards. Five Onboard Units have already been ordered but not yet
implemented. Those will be installed in public transport vehicles, maintenance vehicles and other
vehicles owned by the city.

Together with the local transport provider of Graz, a concept for public transport use cases has
been made. The next step is to work on a solution for the implementation together with the
technology partner.

Pilot Salzburg

By the end of 2020, the deployment plan for the deployment of Day 1.0 use cases and services
at the Salzburg Pilot Site including deployment corridors and locations of Road Side Stations
(RSS) has been finalized. The deployment plan includes a detailed description of the envisaged

11
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deployment of the Day 1.0 including the involved systems and data flows. The deployment plan
for Day 1.5 use cases and services will be extended as soon as stable specifications are available.
If specifications are available, the deployment of Day 1.5 use cases is envisaged starting in 2022.

During the second half of 2020, the procurement of RSS has been prepared. This includes the
definition of technical specifications and requirements. The procurement should be carried out in
the first quarter of 2021. In 2020, an open source message broker (Apache ActiveMQ Artemis)
has been set into operation. The message broker acts as the C-ITS central station handling all C-
ITS messages between the RSS and other subsystems such as ITS Austria West and the
Salzburg Traffic Management Centre (TMC). Moreover, it provides functionalities to monitor the
health of RSS as well as the status of received and delivered messages. The message broker is
also capable of connecting to other C-ITS systems via the C-Roads IP Based Profile being
currently under specification. Additionally, in the context of the national flagship project Digibus®
Austria, the project partner Kapsch TrafficCom has installed 5 test RSS. These RSS where
connected to the C-ITS central station.

As a first use case, in 2020, the PVD use case has been deployed. Therefore, CAM messages of
passing C-ITS-enabled vehicles (e.g. VW Golf 8) are forwarded via the 5 test RSS to the C-ITS
central station. The C-ITS central stations forwards the CAM messages to ITS Austria West. In
the C-ITS system, the CAM messages are analysed and the vehicle paths and time stamps are
used to improve local traffic state estimation. This use case is already working with the 5 test RSS
and can be easily rolled out to all RSS after deployment. The next use cases to be deployed in
2021 will be Road Works Warning (RWW) and In-vehicle Signage (IVS).

Concerning the deployment of Signalized Intersection (IS) use cases as well as Hazardous
Location Notification (HLN) use cases, a data exchange with the existing TMC is necessary. The
supplier of the TMC is the German company GEVAS Software GmbH. GEVAS is also involved in
the German C-Roads project and has considerable experiences with C-ITS deployments. To
enable this data exchange, the TMC has to be upgraded in order to support interfaces for
exchanging C-ITS-relevant messages. Moreover, especially for prioritizing vehicles at signalized
intersections, an additional module has to be installed. In order to prepare the upgrade, a working
group with the TMC supplier has been initiated. The work on upgrade plans has been started.
The upgrade is envisaged for the second half of 2021, continuing in 2022.

Still, by the end of 2020, the definitions/specifications of city-related Day 1.5 use cases are not

available yet. Nevertheless, the proposed use-cases iPar k & Ri de ADAT orSmateied
Parking | rm§wel andtCoomé@ct ed and cooperative navigat
have been selected for deployment within the Salzburg pilot and active participation in the work

on definitions and specifications of the above mentioned use cases within WG 4 has been agreed

upon. However, the deployment of these use cases starting in 2022 is depending on the C-Roads

progress regarding definitions/specifications.

Indicative budget overview C-Roads ( i n k 0)

2016 2017 2018 2019 2020 2021
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335 1 266 1919 1100 4099 0
Indicative budget overview C-Ro a d s (i n ku)
2019 2020 2021 2022 2023
105 597 826 5208 6 262
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3.The Belgium (Flanders) Pilot site

The main objective of the C-Roads Flemish pilot is to operate and assess the deployment of a

cloud based oO6virtual infrastr uld$sevieedconnectingroade ef f €
users with the Traffic Management Centre (TMC) while allowing the TMC to directly interact with

the end users. The pilot also will bring an opportunity to upgrade Traffic Information Services and

Traffic Management Services as offered today.

At the test site existing cellular based 3G-4G/LTE mobile communication networks will be used
in combination with the HERE Location Cloud and the local Traffic Management Centre, which
should allow a group of approximately 1000 test drivers to receive and potentially update selected
Safety Related Traffic Information (SRTI) using low latency data exchange, in line with the
European Commission Delegated Regulation 886/2013 and the recommendations in the final
report (phase 1) of the EU C-ITS platform.

Involved partners

Flemish Department of Mobility

1

1 HERE
1 ITS.be
1

Tractebel Engineering

14
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Figure 3: Location of the Belgium (Flanders) pilot site

The pilot will cover all motorways part of the core network in Flanders, including R001, E313, E17/
E19, E34 and E40 that are part of TEN-T corridors. For evaluation purposes, emphasis will be
given to the E313/ E34 segments.

Overview of progress by End of 2020

Beginning of March 2020 the pilot system was fully functional, and ready to go in the pilot fase
with the ambition to reach 1000 users. The pandemic caused then again another delay, but
finally in September we could start the volume deployment of the pilot. A specialized
recruitment bureau was used to provide the candidate pilot users.

Finally the amount of users reached was only 650, mainly also because of the irregular
situation we were in. The database of the bureau was over 20.000 candidates, and they never
had such a low response rate.

To compensate for this we will do a complete detailed evaluation for all of the 650 users,
instead of the 250 foreseen in our grant agreement. We also did a limited cross border test
and tested the system in Wallonia and the Netherlands.

Main objectives for 2021 are:
Q1: Evaluation report of the Belgian (Flanders) pilot.
Q2: Evaluation report of all available pilots.

15

Corianced by e Blifopain Unlor C-Roads annual pilot overview report 2020
Connecting Europe Facility www.c-roads.eu
Version 1.0
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Indicative budget overview C-Roads (i n Kku)
2016 2017 2018 2019 2020 2021
20 560 1670 1510 340 123
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4.The Belgium (Wallonia) Pilot site

In Belgium-Wallonia, C-ITS deployment started end of 2017, the improvement of road safety
was the key issue.

The SOFICO is financing an extensive ITS strategy from 2017 onward to renovate and increase
C-ITS systems along its highway and road network. A new traffic management centre has been
recently equipped with a new traffic management system. Wallonia wishes to modernize its traffic
management based on the newest technologies through different interfaces for data collection,
data management and for road user information.

As member state of the C-Roads platform, Wallonia is participating in the testing and
implementing of harmonised and interoperable C-ITS services. Through a Partnership in between
SOFICO, Tractebel and ITS Belgium, two pilot projects for C-ITS use cases deployment will be
implemented on part of the Wallonia highway network.

9 For the first one, the focus has been placed on the ITS - G5 technology: 5 R S baves
been installed on the A602 junction as well as a C-ITS messages server. The A602
junction hosts important traffic volumes and features major security issues since it consists
in an urban environment highway featuring a succession of tunnels and bridges through
the city of Liege.

Traffic Management Message Layer RSU Use cases
. Sitraffic® g
Scala

CAM C = Road Works
Message

itraffic
ESCoS-RSU

la ]

DSRC 802.11p

Figure 4: Data flow in the C-Roads Wallonia pilot site (image: V2Wal)
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Figure 5: Pilot On Board Unit (photo : Tractebel)

1 For the part based on cellular communication (4G) technology, after having considered
the development of a specific own application, it has been decided to work with Coyote, a
service provider already active on the Belgian market. The pilot will be deployed along
approximately 427 km of Walloon motorways via the Coyote community.
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Figure 6: Coyote Community coverage in Wallonia (Zoom on E40 between Brussels and Liege, image:
Coyote)
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Involved partners

o Partners C-Roads Wallonia

Wallonie
99 infrastructures TRACTEBEL

K5 SOFiICO encie ) be

5

o (1) RSU eN—GTe SIEMENS

o (2)4G &
COYOTE
Location

1 ITS - G5 technology: 5 R S bavesbeen installed on the A602 junction as well as a C-
ITS messages server.

Figure7:Local i sation of the RSU6s near Li ge (backgroun

9 Cellular communication (4G) technology: The pilot will be deployed along approximately
427 km of Walloon motorways via the Coyote community.

Overview of progress by End of 2020

The project has entered its last phase consisting in validation before deployment in real conditions
and evaluation.
a) The Datex 2 node is set up and the interface with the traffic management system has been

completed.
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b) ITS-G5 RSU network is operational on A602 highway. The mapping of information from Datex
2 to DENM format is nearly completed. Some problems regarding localisation still need to be
solved. The implementation of the use cases is in progress. The full communication chain
from the TMC to the driver HMI is ready to be tested in the frame of the interoperability tests
scheduled in Spring 2021.

c) The development of the use cases in the mobile app is in progress and should be completed
in the next weeks.

d) C-Roads platform work on harmonization of cellular based solutions, let alone hybrid
solutions, is not yet conclusive. At this point, interoperability with C-Roads Flanders Action
seems difficult to achieve. Cellular app contract will allow to evaluate services over a large
perimeter but services are not part of the C-ITS trust domain. Security and interoperability will
only be addressed in the ITS-G5 experimentation.

e) Day 1.5 service parking information relies on infrastructure works to install measuring
equipment on each of the 58 highway parking areas. Due to technical problems, these works
have been significantly delayed. We will still intend to test this use case but on a reduced
number (4) of parking areas.

Indicative budget overview C-Roads (i n kua)

2016 2017 2018 2019 2020 2021
- 24 204 778 840 2400
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5.The Czech Pilot site

Czech Republic has, in accordance to the project proposal, defined implementation and pilot
testing of hybrid C-ITS services in six phases (further reported as DT i Deployment & Tests) split
based on their geographical location and responsible implementation bodies.

Involved partners

The project coordinator is the Ministry of Transport of the Czech Republic. Following project
partners are responsible for realization of this project:

1 Deployment of C-ITS services via ITS G5
o0 Road and motorway Directorate (RSD) of the Czech Republic
o City of Br no kgnunikace) Br nNDns k ®
0 Sprava geleznic, state organization ( SGDC)
o CityofOstravaandP| zeR (via. their public transpor
o AGD Praha
1 Deployment of hybrid C-ITS system based on ITS G5 and current LTE technologies
o 02
0 INTENS Corporation
o T-Mobile
o Gkoda Auto
1 Deployment of new cellular technologies (LTE-V)
o T-Mobile
9 Evaluation and Assessment of implemented systems:

0 Czech Technical University in Prague, Faculty of Transportation Sciences (CTU)

Location

The C-ROADS CZ pilot sites are located on:

9 the Rhine-Danube Core Network Corridor, from Rozvadov at the Czech/German border
to Praha

 the Orient-East Med Core Network Corridor, section Praha i Brno
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f the urban nodes Pl zeR, Brno and Ostrava- Pl ze
Danube Core Network Corridor. Ostrava and Brno are situated on the Baltic-Adriatic Core
Network Corridor.

1 In case of railway level crossings in Pardubice region and In Usti n. L. region

The deployment of C-ITS system and services will be carried out at least on the following parts of
the Czech road network split into individual DT’s:

1 DT1Brno agglomeration covers the southern sector of the city of Brno, in particular the
following roads / motorways:

o Part of motorway D1 (E50/E65) in approx. length of 28 km between km 182 and km 210
o Part of motorway D2

1 DT2 Brno city, this pilot will take place on the 1st class radial roads connecting the city
centre and outer ring road of Brno (motorway D1), as well as on the southern part of the
Brno inner ring road. This deployment stage was closely coordinated with DT1 in order to
supplement highway RSUs with RSUs on the major city roads and to provide early
notification about highway situat i o n . Because road classific
correspond with streets importance for city traffic, some intersections on lower class roads
were also chosen to be equipped with RSU. For example, intersections on V 2 d e Raadk §
Jihlavska streets.
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i DT37 Motorways D1, D5, D11 and 1/52 / D52 C-ITS equipment and services are being
deployed on the D1 motorway between Prague and Brno, D5 motorway between Prague
and Rozvadov (German border), on the D11 motorway between Prague and Hradec
Kralové, and on the D52/152 connection road between Brno and the Austrian border. Total
length amounts to more than 360 km. This pilot site includes both cross-border locations
i on the D5 motorway with Germany, and on the D52/152 motorway/road with Austria.

0 Motorway D1 (E50/E65) between Prague and Brno, where ITS-G5 technology is being
deployed around the Brno agglomeration and cellular technology is being used for C-
ITS services coverage on the remaining part of the motorway.

0 Motorway D5 (E50) between Prague and the German border, where ITS-G5
technology is beingdepl oyed on the section ®@6iween P
km 90) and cellular technology is being used for C-ITS services coverage on
remaining part of the motorway.

o0 Motorway D11 (E67) between Prague and Hradec Kralové (km 01 km 90), where ITS-
G5 technology covers the whole motorway section and cellular technology is being
used as a secondary communication tool for C-ITS service provision.

o Combined motorway D52 and 1% class road 152 (E461) from Brno to the Austrian
border is covered by cellular technology to provide C-ITS services.

i DT4 71 Public transport deployment in cities of Plzen and Ostrava is implemented in
existing city streets/roads and intersections with tram rail infrastructure. Suitable junctions
equipped with traffic lights were selected for public transport priority use case as well as
Adangerouso | ocations for passengers or crit
individual transports will be identified for deployment of safety related applications.

1 DT5 i Railway crossing pilot - Sprava g e | e fRailway network operator - SGD C)
together with project partner AGD ar ebase¢ spons
services are being offered by mobile phone operators O2 and T-Mobile. C-ITS services
are being offered via hybrid ITS G5 / LTE system and the pilot is deployed on 2 level
railway crossings. Both are equipped with security systems where one is equipped with
barriers and one is without barriers. Another 2 level crossings have been identified and
selected for enlargement of the pilot testing in the CR on the line no. 113 in the Usti nad
Labem region for deployment in the 1% half of 2020.

i DT61 Cross border testing, is situated mainly on the D5-A6 motorway (Czech - German
border) and the I/57 i E59 road (Czech - Austrian border), but other C-ROADS CZ test
sites may be selected as well. Cross-testing with other C-Roads Platform members on
their pilot sites is also part of this activity. All C-ROADS Platform partners are invited to
the testing.
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Figure 9: Location of the Czech pilot site

Overview of progress by End of 2020

DT51 Railway crossing pilot was started on the 2 railway level crossings the Pardubice region:
1. on the Chrudim i Moravany railway line i the crossing P5013 only with warning lights without
barriers, and the Pardubice -Ha vl 2| Kk Tv Br od thé ¢crasseng R5238 With wirrang
lights and barriers. The ITS-G5 RSU units were deployed at both crossings in 2019. One solution
uses G5 transmitters on both sides of the railway line and the second solution uses a high pole
on side of the crossing but capable to transmit radio signal to both directions of the road coming
to the crossing. The passing train shall not prevent the transmitted signal access the cars coming
from both sides of the line. The transmitted messages comply with the Specifications of RLX Use
case. The additional 2 crossings in the Usti n. L. region were equipped with ITS-G5 RSU units
the 1st half of 2020. Both level crossings are locatedat t he | ine nr . 113 bet wi
Obrnice which connects two bigger towns i Lovosice and Most. The first crossing P9240 is
protected with warning lights and barriers, while the second one is protected only with warning
lights. Both C-ITS installations were activated and tested for compliance with C-Roads
specifications in the second half of 2020.

02 Czech Republic report:

At the beginning of the year all C-Roads units and backend systems have been completely
enrolled in the PKI system and the system is thus fully secured and functional. The PKI is fully
connected to the European TLM at the current LO level.

The main activities in 2020 focused on the completion and evaluation of measuring the quality of
communication on highways and in cities using ITS-G5 and LTE, where the main output is that
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LTE technology is fully applicable for most implemented scenarios and delays in LTE
communication in the vast majority of measured cases did not exceed 150 ms, in dense urban
areas LTE communication proved to be an even more reliable technology.

In addition, intensive testing of the hybrid vehicle unit was carried out by independent users from
among O2 employees and the public. The test took place for 3 months on all types of roads
throughout the Czech Republic. The result is practical feedback in several areas - system
functionality, sufficiency and quality of information messages, unit functionality, user experience,
loading of backend systems. A video is made from this pilot, which summarizes the essential
findings commented directly on the pilot's participants.

The last activity is the addition of a new version of security to the mobile application so that it can
be used as a full-fledged actor capable of receiving and validating C-ITS messages, as well as
creating and signing broadcasted messages from the application. The technical implementation
of the new security into the application has been completed and the mobile application will be
tested in a similar way as the unit in 2021.

DT2 Brno city, is fully deployed and operational. All 31 RSUs were deployed on their location
and all 11 OBUs are also mounted in their respective vehicles. System was tested by C-Roads
Czech Republic project partners in national
technical university in Prague). OBU equipped cars are in regular service in the city.

test

In 2020 we managed to conduct some additional activities by deploying use case public transport
preference and testing compatibility with onboard units of public transport company of Brno city
purchased in other (non-C-Roads) project RIS Il. Cross tests between C-Roads and RIS Il units
were successful, therefore public transport prioritization is in everyday use on all C-Roads RSUs
in Brno that are connected to traffic lights controller with active public transport prioritization.

In 2020 project was seriously affected by COVID-19 restricting travel and personal meetings to
minimum. Pandemic restrictions forced us to reschedule international tests from spring 2020 to
autumn 2020 and later to spring 2021.

Indicative budget overview C-Roads (i n kua)
2016 2017 2018 2019 2020 2021
122 821 1970 5498 4524 1973
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6. The Danish Pilot site

Denmark does not have its own national pilot and consequently not a separate pilot budget.

Denmark is part of NordicWay 2 and 3 but is the only country without its own national pilot. It was
cleared before signing the C-Roads platform agreement that it was okay for Denmark to become
a C-Roads member due to the participation in NordicWay 2 horizontal activities at the time,
despite Denmark not having a national pilot.

Denmark is contributing within the NordicWay 2 and NordicWay 3 horizontal activities, such as
interoperability issues, data sharing, communication, dissemination and tests 1 including testing
on the Danish road network.

The main objectives of the NordicWay Actions are to deploy pilot studies in order to further
develop interoperable Day-1 and Day-1.5 C-ITS services and support infrastructure readiness for
connected and automated driving in Denmark, Finland, Norway and Sweden.

NordicWay 2 project (2017-2020):

A Contributed to the harmonisation and interoperability of the C-ITS services in Europe with
requirements agreed by the C-Roads Platform.

A Supported the deployment of new Day-1 and Day-1,5 C-ITS services in Nordic countries and
its use in vital road freight transport routes subject to extreme weather conditions and in urban
and interurban environments.

A Supported the infrastructure readiness for connected and automated driving in Nordic
countries in snowy and icy arctic conditions.

A Evaluation results (2020) include technical feasibility, ecosystem and business models, socio-
economic impacts of the piloted Day-1 and Day-1.5 C-ITS services as well as the effect on
user’s mobility and traffic behaviour and on public acceptance. Final evaluation results are
available at www.nordicway.net.

NordicWay 2 project was successfully completed in 2020 and the project's evaluation results as
well as the knowledge gained in C-roads TF2 Service definition and TF4 Hybrid communication
were addressed in the planning of the new NordicWay 3 project. The full NordicWay 2 (2020) and
in future NordicWay 3 results and reports can be viewed in the www.nordicway.net webpage.

From 2021 forward the NordicWay 3 i Urban connection project, with more cities involved, will
continue to harmonise and build European C-Roads specifications for hybrid communication.
NordicWay 3 project aims to close gaps regarding C-ITS messages and security in new pilots
taking place between 2022 and 2023. The goal is to take part and verify cross board tests with
other pilots in European countries who has implemented the C-Roads hybrid communication
specification.
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Involved partners

The Danish Road Directorate

Location

Danish state road network, which means that all larger roads in Denmark are included.

Overview of progress by End of 2020

Danish Road Directorate contributed through the NordicWay 2 and NordicWay 3 projects to the
C-Roads TF2 Service Harmonisation as well as communication and dissemination activities.

NordicWay 2 pilots were completed in 2020 and results published at www.nordicway.net

Indicative budget overview C-Roads (i n Kku)

2016 2017 2018 2019 2020 2021
0 50 130 170 180 0
Indicative budget overview C-Ro a d s (i n a)
2019 2020 2021 2022 2023
5 40 200 170 170
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7.The Finnish Pilot site

The Finnish pilot was part of the NordicWay 2 project (2017-2020) and currently part of the
NordicWay 3 project (2019-2023) pilots running in the Nordic countries Denmark, Finland, Norway
and Sweden. The main objectives of the NordicWay actions are to deploy pilot studies in order to
further develop interoperable Day-1 and Day-1.5 C-ITS services and support infrastructure
readiness for connected and automated driving in Denmark, Finland, Norway and Sweden.

NordicWay 2 project (2017-2020):

A Contributed to the har mohmeiCslEStsénaces inaEnrdpe i nt e r ¢
with requirements agreed by the C-Roads Platform.

A Supported the dep-loymantl (AT Sewives il Nadc
countries and extend its use in vital road freight transport routes subject to extreme
weather conditions and in urban and interurban environments.

A Supported the infrastructure readiness for
countries in snowy and icy arctic conditions.

A Evaluation results (2020) i n cdbusithessnmoegetshni c al
socio-economic impacts of the piloted Day-1 and Day-1.5 C-ITS services as well as the

effect on user’s mobility and traffic behaviours and on public acceptance. Final evaluation

results are available at www.nordicway.net.

NordicWay 2 project was successfully completed in 2020 and the project's evaluation results as
well as the knowledge gained in C-roads TF2 Service definition and TF4 Hybrid communication
were addressed in the planning of the new NordicWay 3 project. The full NordicWay 2 (2020) and
in future NordicWay 3 results and reports can be viewed in the www.nordicway.net webpage.

From 2021 forward the NordicWay 3 i Urban connection project, with more cities involved, will
continue to harmonise and build European C-Roads specifications for hybrid communication.
NordicWay 3 project aims to close gaps regarding C-ITS messages and security in new pilots
taking place between 2022 and 2023. The goal is to take part and verify cross board tests with
other pilots in European countries who has implemented the C-Roads hybrid communication
specification.

Finnish national pilots

The Finnish NordicWay 2-2030rwerg €l the Artic |Challenge $or i n 20 .
Automated driving in snowy and icy arctic conditions and (2) relevant C-ITS Day 1 services on
core corridor.

1) Artic Challenge for Automated driving in snowy and icy arctic conditions
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This pilot addressed automated driving in snowy and icy arctic conditions. The pilot included posts
and poles for guidance and positioning, C-ITS hybrid communication, communication
infrastructure including pre-5G and remote driving as well as vehicle positioning. The pilot studies
were completed with prototype automated vehicles around Finland and evaluated in Muonio
Intelligent Road in North Lapland to guarantee winter conditions. Project results are available in
the Finnish Transport Infrastructure Agency publication online:
https://julkaisut.vayla.fi/pdfl2/vt 2019-19 arctic _challenge web.pdf

2) Relevant Day 1 services on core corridor

This Activity piloted relevant Day 1 and Day 1.5 services. The services piloted in Finland were
based on cellular communication. Therefore, the physical coverage of almost all services were
addition to the Scan-Med core corridor, the whole main road network in Finland (80,000 km).
However, service providers' data collection (e.g., weather data) scope varied and most of the
data was provided around ring roads and major incoming roads in the Helsinki region and from
E18 between Helsinki and Turku as well as Helsinki and Tampere. The full evaluation results
of the Finnish and other NordicWay 2 pilots are available at www.nordicway.net.

The Finnish pilot deployed following Day 1 and Day 1.5 services and use cases:

1 Slow and stationary vehicle(s) & Traffic ahead warning
0 Use case: Traffic jam ahead
1 Road works warning
0 Use case: Road and lane closure
I Weather and road condition
0 Use case: Weather conditions, Reduced visibility, Temporary slippery road
9 Other hazardous location notifications (OHLN)
0 Use cases: Accident zone description, Emergency vehicle approaching, Animal or person
on the road, Obstacle on the road
1 In-vehicle signage
0 Use case: In-vehicle speed limits
1 Probe vehicle data
0 Use case: Single-vehicle data
9 Traffic information and smart routing

The Finnish NordicWay 3 C-ITS pilots in Med-Scan E18 corridor as well as whole main road
network and urban environment, using cellular network and C-Roads hybrid communication
Interchange Node architecture, will be implemented between 2021-2023.

Involved partners

The Artic Challenge i Automated driving in snowy and icy arctic conditions 1 is led by the
public authorities of the Finnish transport and communication authorities. Studies are carried out
by the following three coalitions:

- Lapland University of Applied Sciences (leader) and Roadscanners Itd
- Sensible 4 Ltd (leader)
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- VTT Technical Research Centre of Finland Ltd (leader)

(0]
(0]
(0]
(0]

Metropolia University of Applied Science Ltd

Sharpeye Systems Ltd
MHR Consulting
F-Secure Ltd
Solidpotato Ltd
Nodeon Ltd

Dynniq Finland Ltd
Indagon Ltd
Infotripla Ltd
Ukkoverkot Ltd.

C-ROADS

The relevant C-ITS Day 1 and Day 1.5 service providers and partners were procured in 2018
by the Finnish public transport and communication authorities. Pilot fleet was set up from existing
fleets, services and users in the market and included in-vehicle displays and nomadic smart

devices. The pilot implementation by three industry provider coalitions with 17 companies:

- EEE Innovations Ltd (leader)

(0]

O O O O O

(0]

Driveco Ltd
Sensible4 Ltd
Swarco Finland Ltd
TraffICT Ltd
Tietoevry Ltd
Defensec Ltd
WhereOS Ltd

- Infotripla Ltd (leader)

(0]
(0]
(0]
(0]
(0]

Arctic Machine Ltd

Ficonic Solutions Ltd

Finnish Meteorological Institute (FMI)
RoadCloud Ltd

SitoWise Ltd

- Posti Ltd and Vaisala Ltd (leaders)

(0]
(0]

Location

Metsateho Ltd
Ahola Transport Ltd

The Artic Challenge for automated driving in snowy and icy arctic conditions field tests
were carried out in Finland. Part of the field test results were verified in the Finnish-Norwegian E8
corridor, on a section of the comprehensive network section with frequent extreme weather
conditions and low traffic volumes to minimise the safety risks involved with having automated

vehicles driving on an open road together with manually operated vehicles.
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The relevant C-ITS Day 1 and Day 1.5 services took take place on the comprehensive Finnish
road network, which included core corridor with E18 corridor (Scan-Med corridor) between
Helsinki and Turku, urban links and especially the incident prone ring roads and arterials in the
Helsinki region.

Overview of progress by End of 2020

Arctic Challenge i Connected and Automated Driving in icy and snowy arctic conditions

Building of infrastructure to support CAD was finalised successfully and last field tests were
completed by the three industry coalitions. The final results of the field tests were published openly
in the Internet in 26 November 2019 (https://julkaisut.vayla.fi/pdf12/vt 2019-
19 arctic challenge web.pdf).

The relevant C-ITS Day 1 and Day 1.5 services

Three procured industry consortia and 17 service providers together with the public authorities
and traffic management successfully completed the Finnish C-ITS pilot in 2020. The Finnish pilot,
based on cellular networks and three NordicWay/C-Roads specifications Interchange nodes,
being Interchange network, exchanged their ecosystem's messages with existing users and
vehicle fleets. The full results report can be viewed from in the www.nordicway.net webpage under
year 2020 and 'NordicWay 2 Final Report Finnish Pilot (2020)".

Indicative budget overview C-Roads (i n kua)

2016 2017 2018 2019 2020 2021

0 2 300 1 300 1400 800

Indicative budget overview C-Roads 2 (i n kua)

2019 2020 2021 2022 2023
100 100 1000 1400 1500
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8. The French Pilot site

France contributes to the C-Roads Platform through two projects: C-Roads France (C-Roads 1)
and InDiD (C-Roads 2). They both build on the results of SCOOP@F, which was the first pre-
deployment C-ITS project in France.

C-Roads France is a pilot project whose objective is to develop and experiment innovative road
C-ITS solutions. C-Roads France pushes for the early adoption of flexible, interoperable and
scalable C-ITS solutions, anticipating the commercialisation of equipped vehicles.

Following SCOOP@F, C-Roads France develops 2 types of new end-user services: services in
the urban environment and at the urban/interurban interface, and traffic information services
increasing comfort on transit stretches. Hence, it provides a consistent solution for the deployment
of almost all Day-1 services and of some Day-1,5 services as defined by the EC C-ITS Platform.

The Action aims to reach a seamless continuity of services at the urban/interurban interface. It
provides enhanced and extended test fields including strategic sections of the TEN-T Core
Network, key bottlenecks, black spots and interfaces with urban nodes, to reach a critical mass.
The action is supported by 2 car manufacturers to maximise interoperability with the infrastructure
and ensure future roll-out of vehicles.

C-Roads France advocates for a pragmatic and user-centric approach: the Action develops a C-
ITS smartphone application supporting early 12V (infrastructure-to-vehicle) services roll up and
further scale up. The services are supported by a hybrid technology enabling a seamless switch
between ITS G5 and cellular for not safety-critical applications.

InDID project, is part of the continuity of the activities carried out within the framework of the
SCOOP, InterCor and C-ROADS projects, with a scope extended to urban and autonomous
vehicles. Based on the studies and results obtained, the objective is to define new services for
users and operators, the development and implementation of technical solutions to meet them,
and their deployment on a large scale in various operating environments.

Involved partners

GROADS FRANCE INDID
ROAD b Ministry: public road operators (DIRs | b Ministry: public road operators (DIRs Est,
Est, CentreEst, Atlantique, Ouest) Méditéranrée, llede-France, Ouest, Centr
OPERATORS b ASFA: concessionaires road operators  Ouest, Nord, Atlantique)
(APRR, SANEF, and Vinci Autoroutes] 1, ASFAconcessionaries road operatr
(APRRSANERaNdVinci Autoroutes)
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b Strasbourg Eurométropole b City ofParis
CITIES 7PUBLIC L Bordeaux Métropole b AixMarseille Métropole
ENTITIES L5SLI NI SYBrgd RS O
b Renault
CAR b PSA
MANUFACTURERS
b CEREMA b CEREMA
RESEARCH b Université Gustave Eiffel b Université Gustave Eiffel
INSTITUTES / b Université ClermonfAuvergne b Université Clermont Auvergne
UNIVERSITIES b Université de Reims Champagne b Universté de Reins Champagnérdennes
Ardennes L Bordeaux INP
b Institut MinesTélécom
b Université Polytechnique Hautle France
L Eurecom
SECURITY b IDNomic L IDNomic
EXPERTS
MOBILITY LABS / b Transpolis E II_nestlit:tl?)Vedecom
GOEGRAPHY L IGN
EXPERTS
SOLUTIONS : \T/S'r‘:%)m
PROVIDERSHTS b Green communication
/ MOBILITY / b Transdev Autonomous Transport System:
DIGITAL b ATC France
Location

The action will be implemented on 4 local pilot sites combining TEN-T network and urban

sections.
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Figure 10: Location of the French pilot sites

InDID is divided into 8 local pilot sites, described in the following map.

InDiD Pilot Sites

Upgraded pilotsites
—— New pilotsites

Attantic Ocean

Mediterranean

Mediterranen Sea =l
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Figure 11: Location of the French pilot sites for InDiD
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Overview of progress by End of 2020

C-Roads France

French beneficiaries are heavily involved in the C-Roads Platform activities, participating both to
the strategic discussions and to the technical working groups. The SCOM and the WG2 are
chaired by France. France has also actively participated to Cross-border tests. In this matter,
even though the initial schedule and methodology were heavily impacted by COVID19 crisis,
France held a successful virtual session of interoperability tests with partners from Hungary,
Austria, Italy, Czech Republic, and Spain in November 2020.

At French level, C-Roads France has defined and prioritized services to be developed and an
important part of specification, development and validation works were executed in 2016 to 2019,
arriving to a first validation campaign in Nov. 2019. In 2020, all activities were slowed down due
to the pandemics. Nevertheless, partners continued with developments for different use cases
and components of the C-ITS chain. All road operators and car manufacturers also pursued
development activities to deliver the C-Roads prototypes on their perimeter: from On-Board Units
(OBU) in vehicles and Road-Side Units (RSU) to the Traffic Management Systems, and the
central national C-ITS station. This work includes the security protocols (PKI) and is done in hybrid
technology (ITS-G5 and cellular). This last year, development and validation activities mostly
focusedont he A mi gr a t-ITSospstem im brdet th ensui@ European interoperability, i.e.
ensure continuity of service between France and other European countries.

French Transport Ministry took on the smartphone application activities following work of road
operators on specifications. After a Proof of Concept, a first version of the application was
delivered in July 2019 for internal testing by the project. Careful attention was payed to the
ergonomics of the application, a dedicated study was carried out by a specialist. Developments
continued on this basis. Testing of the second version of the smartphone application started in
2020, but was quickly stopped by the COVID19 pandemics. Work was resumed progressively
and a new version was developed and ready for release to general public by September 2020.
Partners decided to delay the release while waiting for a more suitable time slot as France faced
the second COVID wave in October 2020. In the meantime, work continued on the following
version and on communication campaign. The smartphone application was released in Jan. 2021.

Aside of development and validation activities, road operators of the 4 pilot sites have defined
which services to deploy and where to deploy them. They have organized calls for tenders to
deploy RSUs and road operator OBUs. By end 2020, 148 out of 157 RSUs have been installed,
as well as 60 out of 69 OBUs. Bluetooth beacons were also installed within the roadside units.

By the end of 2019, all pilot sites were able to send and receive messages through their roadsides
units, enabling services for vehicles. And by end 2020, they have all installed the SCOOP
platform, involving evolutions of their traffic management systems.

Finally, 2020 was an important year for impact studies, as most of evaluation protocols were
finalized and partners were even able to produce the final version for several studies such as
End-user behaviour and Distraction, and studies on Heterogeneous vehicular communications
and for Hybrid Architecture ITS-G5/LTE V2X.
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InDIiD

In 2020, a road map has been implemented for the studies activity and for the 8 pilot sites within
which the systems specified will be deployed, developed and validated.

The list of services has been defined and prioritized. The resulting catalogue has been
harmonized with French partners of SCOOP@F, C-ROADS France, and InterCor, and includes
comprehensive functional descriptions based on a European template. It has been a major
contribution to the C-Roads Platform.

Once this work was accomplished, the list of new use cases was put to vote to prioritize the use
cases chosen to be studied and undergo the implementation process of technical specification /
prototype development / validation / deployment, following an organization in four stages to allow
a progressive delivery of components. The developments started after the finalization of
specifications for the first stages. InDID partners that did not participate in a previous French C-
ITS project, have been developing all the components based on the existing specifications,
produced in SCOOP, InterCor or C-ROADS France projects.

For partners already involved in previous French C-ITS projects, the developments are planned
to start in 2021, based on the new InDiD use cases (for example : C6 - Toll station approaching:
orientation of automated vehicles, G2 - Traffic signal priority request by buses, or G7 - HD
cartography on intersections). Also, road operators who have already equipped their
infrastructure on C-ITS hardware and software in previous projects are actively preparing to shift
to the production environment, which will allow them to deliver C-ITS services outside the
perimeter of these projects, ensuring they respect all French specifications (notably regarding
safety and security).

Besides, impact studies have been planned. They aim to demonstrate that the system has all the
capacities required to provide efficient, secure and safe services to users. This assessment will
be based on tests on pilot sites, and may be supplemented by laboratory tests, simulations and
formal studies to validate the size of the system in order to reach a compromise between
performance, security, safety, confidentiality and cost.

For the validation activity, the first phase has started, consisting in analysis of use cases and
stakeholders. The Covid-19 crisis had a slowdown effect on the validation phase. Therefore, the
writing of the test plans was not fulfilled in time. They are in progress and should be terminated
by summer 2021, in order to achieve the test campaigns for this stage by the end of the year.

InDID has also started transversal studies following a roadmap validated in 2020 and the first
deliverables have been validated on topics such as hybridation or HD Map studies. Other studies,
mainly covering security issues have also started.

Interaction between C-Roads France, InDiD and other French C-ITS projects is guaranteed on
the long run notably through a common Steering Committee of Studies. Its objective is to ensure
interoperability between all C-ITS initiatives and to allow all French partners to convey a shared
approach on C-ITS to the C-Roads Platform.
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Indicative budget overview C-Roads (i n Kku)
2016 2017 2018 2019 2020 2021
167 474 894 1894 2428 1351
Indicative budget overview C-Roads 2 (i n ku)
2019 2020 2021 2022 2023
642 2610 7074 7196 4386
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9.The German (Hessen, Niedersachsen) Pilot site

Germany as Member State will contribute to the C-Roads cooperation by the findings of the
implementation and operation of in total seven different C-ITS services, which will be deployed in
two different pilot sites and harmonised by the Federal Highway Research Institute (BASt).

The national action promotes an ideal manner for the future rollout/larger scale deployment of
Cooperative ITS in whole Germany by deploying additional new and extending already existing
C-ITS services, respectively. Following goals should be achieved in this project:

f

provision of a deployment pattern for a rollout of these C-ITS services in Germany
according to EU regulations and standards and in line with the recommendations/outputs
of the "C-ITS platform"

demonstration of long-term viability and scalability of C-ITS (in terms of technology,
financial sustainability, governance) as well as in conjunction with legacy systems

encouragement of the German automotive industry to equip their cars with appropriate
devices and thus stimulation of end-users to buy V2X-enabled cars to benefit from the
services

To achieve these goals, the mentioned services in the Hessian and Lower Saxony pilot road
network will not only be deployed but also delivered as a transferable C-ITS framework,
harmonised on European level in cooperation with other pilot sites in the frame of the C-Roads
Platform. This comprises:

1

an organisational pattern (roles and responsibilities) for the development and
deployment

awork program for the development of needed infrastructure and equipment including
open technical specifications and standards

appropriate methods and KPI for the evaluation and assessment of the deployed
C-ITS services

The C-ITS Pilot Hessen will contribute to the C-Roads cooperation by implementing and deploying
the following C-ITS services:

1 Road Works Warning Service Deployment (RWW) (extension of the existing service for
long-term roadworks)
1 Maintenance Vehicle Warning (MVW) [former Slow or Stationary Vehicle Warning
Service Deployment, SSVW)]
1 Emergency Vehicle Approaching Service Deployment (EVA) [former Slow or Stationary
Vehicle Warning Service Deployment, SSVW)]
i Traffic Jam Ahead Warning Service Deployment (TJW)
1 Shockwave Damping Service Deployment (SWD)
1 Green Light Optimal Speed Advisory Service Deployment (GLOSA)
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1 Probe Vehicle Data (PVD) Service Deployment (extension of the existing version to
support the services TIW and SWD)

The Niedersachsen C-ITS Pilot will contribute to the C-Roads cooperation by implementing
and deploying the following three C-ITS services:

I Maintenance Vehicle Warning (MVW) [former Slow or Stationary Vehicle Warning
Service Deployment, SSVW)]

1 In-Vehicle Information/In-Vehicle Signage Service Deployment (IVI/IVS)

1 Probe Vehicle Data Service Deployment (PVD)

The C-Roads Germany i Urban Nodes pilot Hamburg will contribute to the C-Roads cooperation
by implementing and deploying the following C-ITS services:

1 Green Light Optimal Speed Advisory Service Deployment (GLOSA)

1 Probe Vehicle Data Service Deployment (PVD)
In addition to the C-Road Pilot implementations Hamburg is deploying the Traffic signal priority
request by designated vehicles (TSP). The expenditures are covered by other means, but the
pilot is participating in the harmonisation.

The C-Roads Germany i Urban Nodes pilot Hessen/Kassel is the next necessary and important
step to an area-wide pilot deployment of urban and interurban C-ITS services on the
Scandinavian-Mediterranean and the Rhine-Alpine Corridors. Purpose of this activity is the
development and improvement of the Hessenand t he ci t yITSiffrasKuatsresby | 6 s
extending the existing services and by implementing new C-ITS services.
The pilot focuses not only on the expansion of Day 1 and the development of Day 1.5 services
in the city of Kassel, but also on an interface between the city of Kassel and the interurban area
in cooperation with the road operator die Autobahn GmbH des Bundes.
In detail, for the Hessen transport network, the service Emergency Vehicle Approaching (EVA)
and Green Light Optimal Speed Advisory (GLOSA) will be extended. The following three new
services will be implemented:

1 Connected and cooperative navigation into and out of the city (route advice),

1 Traffic Signal Priority (TSP) for emergency vehicles and

9 Intersection safety, Vulnerable Road User protection (VRU).
For the transport network in the city of Kassel the services TSP for public transport vehicles and
GLOSA will be extended. The following three new services will be implemented:

1 Road Works Warning (RWW),

1 Connected and cooperative navigation into and out of the city (route advice) and

1 Probe Vehicle Data (PVD).

The C-Roads Germany 1 Urban Nodes pilot Dresden will contribute to the C-Roads cooperation
by implementing and deploying the following five C-ITS services:

1 Probe Vehicle Data Service Deployment (PVD)

1 Green Light Optimal Speed Advisory Service Deployment (GLOSA)

39

T C-Roads annual pilot overview report 2020
Comedting Europe Fadlity www.c-roads.eu
Version 1.0




() C-ROADS

1 Traffic Signal Priority Request Service Deployment (TSP)
I Emergency Vehicle Approaching Service Deployment (EVA)
1 Vulnerable Road User Protection Service Deployment (VRU)

Involved partners

Pilot activities at single test and validation locations are prepared by different bodies. The
Hessen pilot site is organised by the public road operator Die Autobahn GmbH des Bundes. For
the Niedersachsen pilot site, the two companies NORDSYS and OECON Products & Services,
which will be supported by the associated partner Deutsches Zentrum fir Luft- und Raumfahrt
(DLR), are responsible for the local activities.

Starting in 2019 additional bodies representing the Urban Nodes pilot sides were integrated in
the C-Roads activities.

Consortium members C-Roads Germany (CRG)

I ITS mobility GmbH

9 Federal Highway Research Institute (BASt)

1 Hessen Mobil i Stral3en- und Verkehrsmanagement

1 Continental Teves AG & Co. oHG

T SWARCO Traffic Systems GmbH

T AVT STOYE GmbH

1 GEVAS software GmbH

1 Heusch/Boesefeldt GmbH

I Bayerische Medien Technik GmbH

I Hessen Digital Radio GmbH

1 Garmin Wirzburg GmbH

T NORDSYS GmbH

1 ESCRYPT GmbH

T INGENIEURGESELLSCHAFT FUER AUTO UND VERKEHR GMBH
1 e-Shuttle AG

1 Niedersachsisches Ministerium fur Wirtschaft, Arbeit, Verkehr und Digitalisierung
i OECON Products & Services GmbH

9 Die Autobahn des Bundes GmbH

Consortium members C-Roads Germany i Urban Nodes (CRG-UN)
1 ITS mobility GmbH

I Federal Highway Research Institute (BASt)
I Freie und Hansestadt Hamburg, Behorde fur Verkehr und Mobilitatswende
1 NORDSYS GmbH
I Hessen Mobil i Stral3en- und Verkehrsmanagement
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Magistrat der Stadt Kassel

OECON Products & Services GmbH

Fraunhofer-Institut fir Verkehrs- und Infrastruktursysteme VI
SWARCO Traffic Systems GmbH

GEVAS software GmbH

Die Autobahn des Bundes GmbH

= =4 =8 -8 - -9

Location

The seven so called Day 1 Services are trialled in the German testbeds in Hessen (DRIVE-test
field Hessen for connected automated traffic around Frankfurt, see Figure 12 and Figure 13),
and Niedersachsen (motorway A2 near Brunswick, see Figure 14).

The activities of the Hessen Pilot will be realised on the following motorway sections:

1 A3 around Offenbach, Frankfurt and the airport in Frankfurt to Ménchhof-Dreieck

1 A5 inthe whole area between central Hessen (Wetterau) and the South Hessian state
border including Frankfurt and Darmstadt

1 A60, A67 and A671 in the whole Hessian area

9 sections of the A661 near Frankfurt
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Figure 12: Overview of the test field of the C-ITS Pilot Hessen

Furthermore, the GLOSA service will be implemented on national roads in a city in the Rhine-
Main region.

Frankfurt

Figure 13: Test area of the GLOSA service in Hessen
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In Niedersachsen, the currently existing R&D test area
Mobility (Anwendungsplattform Intelligente Mobilitat, A1 M) ) 6 f ocuses on the ur
city of Brunswick and serves as a platform for application-focused science, research and
development in the field of intelligent mobility services. Within this year the test field will be
enlarged and transferred under the lead of the Ministry for Economy, Labour, Transport and
Digitalisation of the Federal State of Niedersachsen (Niedersachsisches Ministerium fur
Wirtschaft, Arbeit, Verkehr und Digitalisierung, MW) and the German Aerospace Centre
(Deutsches Zentrum fur Luft- und Raumfahrt, DLR) to federal roads and motorways between
Hannover, Brunswick and Wolfsburg. On the motorways (especially on the A2) of this new Test
Site Niedersachsen amongst others it is planned to extend existing gantries with ITS Roadside
stations (R-ITS-S) to provide C-ITS services for testing and development activities via ITS G5.
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Figure 14: Niedersachsen pilot site stretch?!

The C-ITS pilot in Hamburg comprises asetof C-l TS services that wil!/l ma Kk e
safer, efficient and environmentally friendly. The test track runs along on heavily loaded city

streets, including main roads and district roads. The Free and Hanseatic City of Hamburg is

gradually upgrading traffic lights for the infrastructure-to-vehicle (I12V) and vehicle-to-

infrastructure (V2I) communication.

1 source of the map: © OpenStreetMap
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Figure 15: The Pilot Hamburg Site

The activities of the Hessen/Kassel Pilot will be realised in the Test Field Germany for
connected automated traffic in the southern part of Hessen around Frankfurt and in the digital
test site for connected driving Kassel in the northern part of Hessen.

In Hessen, the test field will be extended due to the Hessen/Kassel pilot. Different services will
be implemented in and around the city of Kassel.
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Figure 16: Overview of the equipped routes in the city of Kassel

The digital test site for connected driving Kassel covers modern technical equipment in the traffic
management center of the city of Kassel and already more than 30 C-ITS roadside stations on
main roads of the urban traffic network.

The map of the city of Kassel (with the surrounding motorways A7, A49 and A44) illustrates the
Kassel test field with the main roads leading into the city centre of Kassel, where the traffic light
infrastructure will be upgraded towards an ETSI ITS G5 12V- and V2I-communication. By end of

2023, the test site in Kassel will comprise 75 C-ITS capable traffic lights (by 12/2020 36 R-ITS-S
are already in operation).

The C-ITS pilot in Dresden focuses on the deployment of Day 1 and Day 1.5 services. The test
track runs along on heavily loaded city, including main roads and access roads. The traffic
lights in the corridors will be gradually upgraded for the vehicle-to-infrastructure-
communication (V2I). The pilot is coordinated by Fraunhofer Institute for Transportation and
Infrastructure Systems IVI and benefits from a close link to the standardization work of ETSI.

5 C-ROADS R-ITS-S went into operation in 2020 (see Fehler! Verweisquelle konnte nicht

gefunden werden.

i blue layered corridor). Up to 30 R-ITS-S with ITS G5 and/or cellular-

V2X are planned for the C-ITS Pilot in Dresden.

Key facts:
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1 Extension of Day-1 and development of Day-1.5 services to improve traffic flow and
increase road safety

1 Implementation of the services for the urban test and the application by industry and
science

9 Integration of highly complex urban corridors

Figure 17: Overview on the Dresden pilot. Source: maps.google.de

Overview of progress by End of 2020

C-Roads Platform has established solid structures for harmonisation of C-ITS specifications and
alignment of C-ITS deployment across Europe (Activity 1). In parallel to that, C-Roads Germany
has maintained the corresponding structures for aligning the German C-ITS pilot sites and the
work has become routine. The Urban Nodes pilot sides have been integrated into the daily
harmonisation activities.

The harmonisation of the German activities (Activity 2) within the C-Roads Germany Coordination
Group and the established Expert Groups has been continuously refined and consolidated,
involving now the Urban Nodes pilot sides, too. In 2020, two Steering Committee meetings took
place to discuss results and urgent topics. An amendment to the Grant Agreement was requested
in 2020 to extend the project duration by one year until 31.12.2021. It was required due to
systematic delays caused by the COVID-19 pandemic situation and included mainly those tasks
that involve partners from several C-Roads projects on Platform level (cross-border tests, C-ITS
roadshow). The preparation of further intra-pilot tests and the international cross-border tests
planned for 2020 were assisted.

Pilot site Hessen (CRG Activity 3) focussed on
event of all serviceso. The | ast i nt sapsepavatont e st
for the cross-border tests which took place in September 2020. Due to COVID-19 only German
members of the CAR 2 CAR Communication Consortium participated. The tender and
implementation of the EVA service had to be postponed. The V-ITS-S was tendered twice in 2020.
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End of 2020 the contract was awarded as a direct award and the service will be implemented in
Q1/2021.

In Pilot site Niedersachsen (CRG Activity 4) Milestone 50 was successfully reached, that is the
deployment and testing of the services In-Vehicle Signage (IVS) and Probe Vehicle Data (PVD).
Due to the COVID-19 pandemic the supply chain was temporarily broken and caused the
postponement of both activities. Three R-ITS-S for the IVS and PVD services were installed on
three gantries. To collect the vehicle data for the PVD service, ten test vehicles are equipped
with V-ITS-S for sending CAMs. Milestone 51, the Niedersachsen final demonstration event of
all services, was successfully held on 9.09.2020 in Braunschweig. Regarding Traffic
Management Centre Integration, the data converter system was verified and implemented. The
development activities for achieving data exchange between C-ITS-S and TMC within the
framework of the project were presented and demonstrated at the Niedersachsen Final
Demonstration Event. Moreover, an amendment to the Grant Agreement was agreed in 2019
as the service deployment area is extended from A2 (E34) near Braunschweig to include the
A39 between Wolfsburg and Braunschweig. The required infrastructure including R-ITS-S was
discussed and planned. However, owing to the ongoing COVID-19 crisis, the acquisition and
installation of the hardware for the infrastructure was delayed. Therefore, deployment of the
infrastructure as well as the provision of these additional services will be implemented in 2021.

By the end of 2020 36 intersection within the Pilot Hamburg (CRG-UN Activity 3) were equipped
with C-ITS hardware. Additionally, 5 intersections of the HEAT project which are already sheeted
with R-ITS-S could be augmented with additional hardware in order to provide GLOSA service
as described in the System Architecture and service Specification (M38). With minor restrictions
the GLOSA service is already in operation at 15 intersections, 13 intersections are already
equipped with the necessary hardware but are afflicted by software defects caused by one of
our distributors. In March, the pilot organised an online workshop where the CRG-UN members
came to a common understanding of forecasts and different questions concerning MAPs. One
agreement pertains details of the so-called MAP-layering which is already in use at one
intersection in the Hamburg pilot. By the end of 2020 feedback from test track users was still
open which is needed for a general roll-out.

In 2020 Hessen Mobil and the city of Kassel (CRG-UN Activity 4) fulfilled the milestones M43,
M44. The system architecture documents of Hessen Mobil and Kassel as well as the service
specifications (M43) have been prepared. It defines the overall system architecture as basis for
the service specifications; the service specifications contain the requirements to the envisaged
C-ITS service implementations. Furthermore, in order to get an overview of available research
studies, the Feasibility Study on vulnerable road user protection (M44) was also carried out.
Within the test site of the city of Kassel the traffic light infrastructure of the main roads leading
into the city centre of Kassel, is upgraded towards an ETSI ITS G5 12V- and V2I-communication.
The city of Kassel installed 14 C-ITS capable traffic light systems equipped with R-ITS-S (by
now 36 C-ITS capable traffic light systems). During the operation periods, the R-ITS-S send the
ETSI ITS G5 messages MAP, CAM and SPaT. Since Q4 of 2020, the message type DENM is
implemented additionally. Moreover, the expansion of broadband connections between the
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several signalised intersections and the TLCC proceeded. In 2020, 6.3 kilometres of fibre optic
cable was installed (by now in total 7.8 kilometres).

In 2020 Fraunhofer fulfilled six of seven planned milestones in the Dresden pilot (CRG-UN
Activity 5). With the preparation of the Pilot Organisation Plan the organisation and deployment
of all services in the C-ITS Pilot Dresden are defined. The services GLOSA, PVD, TSP and VRU
were specified (M55 and M60). The C-ITS services GLOSA (M56) and PVD (M57) went
operational. The services serve as the basis for further deployment in 2021. Moreover,
Fraunhofer installed 5 R-ITS-S with ITS G5 and connected to traffic lights for GLOSA, PVD and
TSP. One intersection is defined and planned to be equipped with camera-/sensor systems for
the service VRU. HD-map for automated and connected driving were contract for a corridor.

Indicative budget overview C-Roads (i n ka)
2016 2017 2018 2019 2020 2021
725 1493 2091 2508 1 590 1524
Indicative budget overview C-Roads 2 (i n ku)
2019 2020 2021 2022 2023
1510 7 758 12 116 9 401 8 570
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10. The Greek Pilot site

C-Roads Greece is a newcomer within C-Roads Platform since mid-June 2019. The main
objective of the Greek pilot is to conduct a national pilot on a specific set of Day 1 and Day 1.5
C-ITS services, by using a balanced mixture of ETSI ITS G5 and cellular communication
technologies.

The ultimate goal of the Action is to pave the way and contribute for large-scale deployment of
interoperable C-ITS services in Greece and Europe-wide. Greece is fully committed to contribute
to the C-Roads Platform and be aligned with its results.

The selected Day 1 C-ITS services are the following:

1 Road Works Warning (RWW)
0 Lane closure and other restrictions (RWW-LC)
1 Hazardous Locations Notification (HLN)
0 Stationary Vehicle (HLN-SV)
0 Weather Condition Warning (HLN-WCW)
0 Obstacle on the Road (HLN-OR)
1 In vehicle signage (IVS)
o Embedded VMS AFEWE Texto (I VS
o0 Shockwave Damping (IVS-SWD)
I Probe Vehicle Data (PVD)
o0 Cam Aggregation (PVD-CA)

The only selected Day 1.5 C-ITS service for the Greek action is Smart Routing (SR).
The above will be inclusively achieved per case through two pilots:

T AEgnat i a piHBgoatiaddos Bdiorvkaynwittospecial attributes (geometry, traffic
volumes, rural environment, mountainous area, successive tunnels and bridges) in

northern Greece
T AAttica pilotod: 20 km road section of Attica

of Attica.

Involved partners

The Hellenic Ministry of Infrastructure and Transport is the coordinator of the C-Roads Greece
action. Apart from the beneficiaries a number of Organizations are considered implementing
partners under the auspices of the Ministry. The participating partners in the Greek pilot are the
following:

1 Hellenic Ministry of Infrastructure and Transport (MIT)
0 The following implementing bodies are under the MIT:

o0 Institute of Communication and Computer Systems, designated by MIT,;

o University of Patras, designated by MIT;
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o Centre for Research and Technology Hellas i Hellenic Institute of Transport,
designated by MIT,;

o EGNATIA ODOS S.A,, designated by MIT

T COSMOTE Mobile Telecommunications S.A. (Cosmote)

1 G4S TELEMATIX S.A. - G4S PRIVATE COMPANY OF SECURITY SERVICES,
TRADING AND PROVISION OF ADVANXCED TELEMATIC AND INFORMATION
TECHNOLOGY SERVICES AND PRODUCTS (G4S TELEMATIX)

1 TELENAVIS S.A. (TELENAVIS)

1 HELLENIC ASSOCIATION OF TOLL ROAD NETWORK - HELLASTRON
(HELLASTRON)

9 Attikes Diadromes S.A. Operation and Maintenance Company for the Elefsina Stavros
Spata Airport Free Motorway and Imitos Western Peripheral Motorway (Attikes)

1 INTRACOM S.A. TELECOM SOLUTIONS (INTRACOM)

During C-Roads Greece action a number of partners will be engaged following specific
contractual tendering procedures. In specific:

I Egnatia Odos SA will award one or more contracts through open tendering procedures
related to: a) supply and installation of RSUs and OBUs with their required
configuration, control and adjustment support systems b) supply of services for the
appropriate development and extension of Egnatia Odos TMS software applications for
the provision of C-ITS services under the C-Roads Greece pilot project

9 Attikes Diadromes SA will award contracts with regard to the equipment or the services
to be purchased for the project (for installation, customization of equipment or software
development).

I MIT intends to award contracts for the purchase of software, and possibly specialized
hardware, administrative, evaluation and control services.

Location

As mentioned above C-Roads Greece will participate through two pilots.

A. The Egnatia Odos Motorway is a motorway extending along 660 km and is part of the
TEN-T Core Network Corridors, which crosses Greece from its westernmost edge
(lgoumenitsa port) to its easternmost borders with Turkey (Kipoi, Evros). It has two
separate directional carriageways, each consisting of two lanes (in few sections 3 lanes)
and an emergency lane. Egnatia Odos motorway is equipped with many ITS devices and
safety systems that aim at providing travel safety and comfort to end users. Along with a
set of 5 vertical axes of 330 km connects Greece with all its north neighbouring countries
(Albania, FYROM, Bulgaria). The road section of Egnatia Odos motorway that will be
included in the C-Roads Greece pilot is a rural road section with continuous bridges and
tunnels of approx. 30 km with Average Annual Daily Traffic (AADT) of 11,230 (HGV: 16%).
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It is managed by a Traffic Control Center (TCC) and equipped with ITS related equipment
(i.e. Variable message signs, CCTYV traffic cameras, traffic detection inductive loops,
meteorological & smoke sensors). This equipment will be utilized alongside with the C-ITS
field equipment that will be installed in the course of the pilot.

C-ROADS Greece

Egnatia Odos Motorway
Pilct site (~ 30km)

Figure 18: Locationofthei Egnat i a Odpilst&iteGr e e k

B. Attica Tollway is a motorway extending along 70 km and is part of the TEN-T Core
Network Corridors. It constitutes the ring road of the greater metropolitan area of Athens
and the backbone of the road network of the whole Attica Prefecture. It is an urban
motorway, with two separate directional carriageways, each consisting of three lanes and
an emergency lane. The suburban railway of Athens has been constructed in the central
reservation of the motorway. Below are some key figures of Attica Tollway (H1 2018):
Average Daily Toll Transactions: 225,000, Average Annual Daily Traffic (AADT): 53,000,
Average number of Daily Incidents: 70. The pilot will be deployed on the central sector of
Attica Tollway, a road segment of 20 km with the heaviest traffic. The already installed ITS
related equipment (Variable message signs, CCTV traffic cameras, traffic detection
inductive loops, meteo & smoke sensors) will be utilized alongside the C-ITS field
equipment that will be installed in the course of the pilot.
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Overview of progress by End of 2020

Tol pileasitd Gr e ek

C-Roads Greece is implemented according to the timetable set in the Grant Agreement work
plan. In total, 11 out of 43 milestones have been achieved, i.e. approximately 25% of the overall

progress in terms of absolute milestones completed.

T Activi-Rgads HRICatfor mo

During 2020, the planned milestones in Activity 1 were achieved. Four C-Roads Steering
Committee Meetings were held virtually (due to the pandemic) with the participation of Greece.
C-Roads Greece actively took part in the physical meetings and teleconferences of Working
Groups 1-5 and Task Forces 1-5 of the WG2 of the C-Roads Platform in 2020. Best practices

on technical and administrative issues are followed.

T Activity 2: NnGreek Pil ot

Management 0
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C-Roads Greece organised a very fruitful virtual stakeholder workshop (MS29) on 14th of
December 2020. The highly successful event welcomed many notable speakers and
organisations initiating the dialogue about Cooperative Intelligent Transport Systems (C-ITS)
deployment in Europe, issues and recommendations. Two key note speakers were invited,
including C-Roads Platform coordinator Mr Martin Boehm and WG2 leader Mrs Marie-Christine
Esposito, while 281 people attended it.

(\ C-ROADS

T Activity 3: APil ot Desil g &rd viSpgesiof i cati on

Preparatory work for the upcoming design of the C-ITS architecture at the two pilot sites has
been done in Q1-2020. Various physical and functional architectures from other projects like
SCOOP, C-Roads Platform (NL, AT) were analyzed and possible roles and responsibilities
between involved parties in C-Roads Greece were defined. An initial discussion and planning
for the Network Architecture, services and use cases per Greek Pilot Site, has also taken place.
The activity has been concluded within this period (MS33).

T Activity 4: AProcuremeaoapmandd Component s

The start of the procurement procedures (MS34) took place as planned, in June 2020. The
specifications that fit the needs of the 2 Greek Pilots were defined. All the procurement and
tender procedures and steps per pilot site were described.

Concerning the Egnatia Odos Pilot an open international tender is under preparation following
the provisions of the national law N.4412/2016 (in conformance to Directive 2014/24/EU and
2014/25/EU) for public tenders.

Concerning the supplier of Attiki Odos Pilot, a shortlist of candidate vendors was formed and a
round of web meetings was arranged with them. One key criterion of including a vendor in the
shortlist was to have experience in other C-ROADS projects, as a technology provider. The
ARequest &bsoP¢RBRPB)y rwthits partidipantsipasiwgeadubset of those that
participated in the RFI (Request for Information) round. Finally, the preferred bidder was NeoGls.

Indicative budget overview C-Roads 2 (i n ku)

deve

2019 2020 2021 2022 2023
27 228 1453 731 130
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11. The Hungarian Pilot site

In Hungary, C-ITS deployment started within CROCODILE project Phase | in 2015, the
improvement of road safety 1 especially in work zones i was the key issue.

A 136km-long stretch of the M1 motorway between Austria and Budapest was selected for C-

ITS services pilot deployment. For maintenance vehicles, mobile RSUs were also installed,

which can operate in stand-alone mode as well. The communication between RSUs and OBUs

is thus far based solely on |-TSs&bvi ddhed syg-cm@imy i
AT specifications (O6Traffic jam ahead warningbd,
warni ngo, OWeat mee hicconedi ¢ ivepmma @ad &,0 k@plered | i mit sd)
architecture i the 3 components i follows the ECO-AT specifications, too.

TS

R-ITS-S V-ITS-S
Roadside Vehicle
ITS ITS
Station Station
WLAN (802 11 p)l

1565
(ETs1/ czc-cc)

Road

Mobile works
warning

vehicle

Figure 20: System architecture

In the framework of CROCODILE 2.0_HU project, additional 26 fixed road side units, at 13
locations were deployed along MO Budapest Ring Road till May 2019. These ITS G5
transceivers are compliant with the C-Roads specifications Release 1.3, and they are
operational, ready for testing. In the third phase of CROCODILE we plan to raise coverage along
expressway MO via implementing additional 8 fixed RSUs at 4 locations, and besides 2
signalized junctions at JCT No. 16 (Halasztelek), by the end of 2021. As a result of this extension
there will be an RSU in every 5 km along expressway MO.

In the framework of C-Roads Hungary the Implementing Body carried out a larger scale
extension of the C-ITS infrastructure both in terms of geographical coverage, and offered
services. Emphasis was laid on urban deployment, too, in particular GLOSA/Time-to-green as
well as intersection safety (signal violation). The communication technology is planned to be
upgraded, too i deployment of hybrid DSRC and preparation of cellular technology that is
envisaged in near future.
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The C-Roads 2 Hungary work programme devotes particular attention to the creation of the
urban test environment for the autonomous and connected vehicles in the town of Zalaegerszeg
linked to the Automative Proving Ground Zala, building on the experiences of the pilot project in
the <city of Gy Rr , i mpl e meRODARSd(Hunhgary). tTheeenvisaggdd p has e
investments will be a part of a Smart City concept, of Zalaegerszeg. The deployment will focus
on Day-1 and Day-1.5-C-ITS-services with option to be up scaled to Day-2-C-ITS-services. The
so called ZalaZone is the greater area of the town, including the test track, that will be ready for
autonomous vehicle testing, but the plans are even more ambitious. With a trilateral multi-level
cooperation, Austria Slovenia, and Hungary plans to implement cross-border test routes. C-
Roads 2 Hungary will boost this effort by implementing C-ITS services in the greater city area,
and TEN-T corridors (with domestic, and cross-border sections). Figures of the action (Urban
C-ITS pilot & CCAD test infrastructure):

I Rapid prototyping (to prepare physical implementations properly with 3D computer
aided design)

I Atleast 8 junctions equipped with C-ITS applications

1 Atleast 40 test vehicle equipped with OBUs

Involved partners

9 Beneficiary: Ministry for Innovation and Technology (formerly Ministry of National
Development)
1 Implementing body: Hungarian Public Roads

Partners planned to be involved:

1 Budapest University of Technology and Economics (BUTE)

1 Budapest Public Road Plc

1 Automotive Proving Ground Zala Ltd (APZ)

f Municipality of GyRr

1 Municipality of Zalaegerszeg

1 Commsignia Ltd

9 Microsec Plc

9 Transport Research Institute Non-profit Ltd. (KTI) i Mobility Platform (PKI issues)

1 ITS Hungary Association (dissemination)
Location
With the extension, major part of motorway M7 (Mediterranean corridor) will be covered, and
ur ban depl oyment wi || be carried out -HastiMadhe cit
corridor). In order to improve coverage and ensure continuity of service, new transceivers and
otherdevic e s  wi | | be i mpl emented on motorway M1 GyRr

GyRr Dbypass secti on i-ken-lopgaMl pilotedction, maorveayxMlbdiweeng 1 3 6
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km 105-130. In the C-Roads Hungary project we are focusing on motorways M1, M7 and urban

pilot in the town o f
Proving Ground.
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Overview of progress by End of 2020

The four main parts of C-Roads Hungary pilot deployment were completed by the end of 2020,
these parts were the following:

1) Upgrading existing pilot (motorway M1)

In this part , the main goal was to fully upgrade, the pilot system along motorway M1 installed in
2015, in order to be compliant with the C-Roads Release 1.6 specifications, and to introduce
new use cases, and to introduce a two way (12V and V2I/V2X) and hybrid (ETSI ITS-G5 and
cellular) communication. The provided services /the names of their sub-cases are as follows:
IVS-DSLI, IVS-EVFT, IVS-DLM, IVS-OSI, HLN-AZ, HLN-TJA, HLN-WCW, HLN-TSR, HLN-OR,
RWW-LC, RWW-RC and RWW-RM. The figures of the deployment:

o 20 mobile units mounted on maintenance vehicle, and VMS trailers
o 27 fixed units mounted on VMS gantries, and emergency poles (between km 34 and
170 of motorway M1)

2) Purchase of test OBUs (V-ITS-S)

Purchase of at least 20 V-ITS-S unit for testing. The use cases to be tested are the following:
IVS-DSLI, IVS-EVFT, IVS-DLM, IVS-OSI, HLN-AZ, HLN-TJA, HLN-WCW, HLN-TSR, HLN-OR,
RWW-LC, RWW-RC, RWW-RM, -GLSOS A&6S P DISal, S \Voasd 6 P V@wHin C-ROADS
Harmonised Communication Profiles Rel. 1.6).
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Figure 23: OBU visualization (Foresight Application by Commsignia)
3) Urban Pilot (Municipality of GyRr)

The aim of this part was to build up a cooperative system based on signalised junctions in the
town of Gy Rby implementing the elements of the "Roadside Infrastructure" (R-ITS-S), as well
as implementing new functionalities and message types (eg. SPATEM, MAPEM). The urban
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pil ot covered 10 consecutive junctions along the
the city centre. The provided urban C-ITS functions are the following:

0 SI-GLOSA (Green Light Optimal Speed Advisory)
o SI-SPTI (Signal Phase and Timing Information)
0 SI-ISVW (Imminent Signal Violation Warning)

(as in C-ROADS Harmonised Communication Profiles Rel. 1.6).

Figure 24: Installationwor ks at HOO2 intersection in GyRr

Besides urban use cases, the RSUs the following use cases are included, too: IVS-DSLI, IVS-
EVFT, IVS-DLM, IVS-OSI, HLN-AZ, HLN-TJA, HLN-WCW, HLN-TSR, HLN-OR, RWW-LC,
RWW-RC és RWW-RM, and PVD.

4) Pilot extension (fixed RSUs along TEN-T motorway sections)

The objective of this part was to cover new sections with C-ITS services by installing 43 new
fixed road side units (R-ITS-S), along motorway M1 and M7. The services or services or their
sub-cases to be provided are as follows: IVS-DSLI, IVS-EVFT, IVS-DLM, IVS-OSI, HLN-AZ,
HLN-TJA, HLN-WCW, HLN-TSR, HLN-OR, RWW-LC, RWW-RC and RWW-RM and PVD as in
C-ROADS Harmonized Communication Profiles Rel. 1.6.
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Indicative budget overview C-Roads (i n Kku)

2016 2017 2018 2019 2020 2021

0 2 5 26 585 1
Indicative budget overview C-Roads 2 (i n ku)

2019 2020 2021 2022 2023

10 100 1785 1187 10
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12. The Italian Pilot site

The main goal of the C-Roads ITALY project is to implement and test, in real traffic conditions,
cooperative systems based on V2X technologies, for the following automated driving
applications:

1. trucks Platooning
2. passenger cars Highway Chauffeur
3. combined scenarios of trucks and passenger cars.

That implies the infrastructure upgrade and the integration of V2l C-ITS service and V2V
information with vehicle control strategies.

C-Roads | TALY planned to pil odTS servisesasreadnméndedy 1 0 an
by the EC C-ITS Platform.

The expected impact to be demonstrated is mostly on mobility, considered in terms of:

i Safety i to demonstrate the reduction of risk related to cooperative/automated
technology in truck and passenger cars scenarios, and also in combined scenarios

9 Traffic fluidity T to show the potential for efficient use of the infrastructure with Platooning
technology and Highway Chauffeur technology

1 Energy efficiency i to measure in real life conditions the potential for fuel consumption
and related emission reduction.

The Italian implementing bodies (Road concessionaires, OEMs, telecom operator, research
centr e, etcé) wi | | trudgtunevamda the imduastry twill euser thati piloft test s
infrastructure to test components and services.

All ltalian implementing bodies, according to their technical expertise, will be involved in the
different WGs and Task Forces established by the C-Roads Platform; reporting about the status
of national pilots, contributing to the harmonization of the different technical issues that will be
discussed within the C-Roads Platform.

The results and lessons learned from C- Roads ITALY will be fully shared across Europe through
the cooperation in the C-Roads Platform.

Involved partners

The Beneficiary (Member State) is the Ministero delle Infrastrutture e dei Trasporti, the
following entities are considered as implementing bodies:

1 Iveco S.p.A;
9 North Italy Communications S.r.1.;
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T Minister o idpartiméntordellepubbleca Sicurezzai Servizio Polizia
Stradale;

Autostrada del Brennero S.p.A,;

Codognotto Italia S.p.A.;

Politecnico di Milano i Dipartimento di Design;

Centro Ricerche FIAT S.C.p.A;;

CAV Concessioni Autostradali Venete S.p.A,;

Telecom ltalia S.p.A.;

Azcom Technology S.r.l.;

=A =4 -4 4 -4 -8 - -9

Autovie Venete S.p.A.

Location

3 ltalian motorway operator
o Brenner Motorway (A22-313 km) ||
o Autovie Venete Motorway (A4 -

19km and A28 - Skm) E

o CAV motorway (AS57 - 7km)
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Figure 25: Location of the Italian pilot site

Overview of progress by End of 2020

A 82 RSUs installed along the 367Km of road sections involved in the first pilot

A Trucks Platooning - 4 Trucks have been updated and completed with innovative HW and the
last SW available to support Platooning and its interaction with the C-ITS Dayl services
implemented within the project. At the end of 2020 an extensive driving activity started that will
go on in 2021; more than 300.000 km will be travelled with active platooning technology. The
goal is to collect elements useful for its improvement to ensure the most effective application in
real conditions of use. On the same occasion, the Vehicle communication will be tested to
Infrastructure (V2I) and related C-ITS services, such as Electronic Emergency Brake Light
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(EEBL), the Slow or Stationary Vehicle Warning, Traffic Jam or Road Works Warnings, In-
vehicle signage or In-vehicle speed limits.

A Highway Chauffeur (passenger cars) - Three vehicles have been set-up with the Highway
Chauffeur functionality and equipped with C-ITS and are currently operational along the Brenner
corridor motorway. The set-up concerned the adaptation/substitution of the hardware and
software components. The main components which have been adapted for the project are the
V2X communication firmware and the vehicle control/actuation software. The on-board
equipment installed includes modules both for connectivity and for the processing of the V2X
information. In particular, vehicle connectivity regards V2X communication via ETSI ITS G5 and
4G cloud connectivity in order to exchange messages with other vehicles and to receive
messages from the RSUs installed along the infrastructure test site.

Within C-Roads lItaly two specific Milestones have been set and will be finalized in 2021: a cross-
site test session between Italy and Austria, both for passenger cars and for trucks equipped during
the life time of the C-Roads lItaly project. The cross-site test will be organized with the goal to verify
the full interoperability of the C-ITS services as requested by the C-Roads Platform. In agreement
with the Austrian motorway operator Asfinag, the pilot test will stretch to the Austrian road network,
in the Brenner area, in order to have data and results also in a cross-border environment.

Moreover, it is important to highlight the evaluation activity performed in order to demonstrate the
expected impact on mobility. A first difficulty faced in defining the evaluation methodology adopted
is constituted by the limited percentage of vehicles experimental or capable of receiving C-ITS with
respect to traffic total circulating that will be recorded during the tests on field. To overcome the
limitations imposed by this condition, the evaluation methodology was designed for evaluate how
the systems tested affect the driver behavior. The hypothesis that determined this approach is as
follows: to identify changes of the individual driver behavior, and then to project these variations on
a percentage of traffic higher, in order to estimate the different impacts for different market
penetration percentages, which can be associated with different time horizons. National
Implementing Bodies were involved in the identification and investigation of the set of data
needed/useful to be collected during the actual deployment of the field tests in order to perform the
modelling exercises and the ex-post evaluation.

C-Roads ltaly 2

The main goal of the C-Roads Italy 2 is to study and pilot, principally in real urban traffic conditions
of Torino, Verona and Trento cites,a s et of fA Day 1-0S semwicks & Draeyainples 0

Green Light Optimal Speed Advisory (GLOSA)
Traffic signal priority request by designated vehicles
Signal violation/Intersection safety

On street parking management & information
Traffic Information and Smart Routing

To I Do I Do

(\ C-ROADS

C
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Indicative budget overview C-Roads (i n Kku)

2016 2017 2018 2019 2020 2021

0 2 244 3752 4 437 2 803 5 406
Indicative budget overview C-Ro a d s (in kua)
2018 2019 2020 2021 2022 2023

116 1320 1915 4 005 3756 2 625

63

d by the European Union

Connecting Europe Facility

Version 1.0

C-Roads annual pilot overview report 2020

www.c-roads.eu



() C-ROADS

13. The Irish Pilot site

The Irish C-ITS pilot will test and evaluate a range of day 1 and day 1.5 C-ITS services on both
Transport | nf r arsadnetwork (uer tlee TEN-Terdadnetd/ayky and within the urban
centre of Dublin using both V2V and V2| communications. Figure 26 shows the location of the
pilot corridors, which have been divided into the following sections where specific services will be
piloted:

1 Section 1: M1 between the border with Northern Ireland and Drogheda i a range
of services will be tested on this section together with tests to demonstrate
interoperability and harmonised services across a simulated border.

1 Section 2: M1 and M50 between Drogheda and the M50/M7 interchange i on this
section hybrid communications will be piloted once the ITS-G5 infrastructure has been
installed and commissioned such that a range of day 1 services can be piloted and
evaluated

I Section 3: M7 and M8 between M50/M7 interchange and Cork T arange of day 1
services across the service categories will be tested together with development and
testing of day 1.5 services

1 Section 4: Dublin i C-ITS services will be piloted within Dublin and along a corridor
that connects to the TEN-T network.

I Section 5: M7 and N18 between Limerick and the M8 intersection - a range of
services are to be piloted on this section, which are likely to include adverse weather
warnings (both via V2V and V2I).

Involved partners

The implementing body is Transport Infrastructure Ireland. Partners established so far are listed
below:

1 DoT (Department of Transport) T the beneficiary of the Grant Agreement

1 Dublin City Council i the urban centre where urban based C-ITS services will be
piloted

1 Road Safety Authorityi | r el andés primary road safety orge
statutory body charged with reducing the number of fatalities and injuries on Irish roads

1 Enterprise Ireland 7 a government organisation responsbile for the development and
growth of Irish enterprises

T IDAT (Indiustrial Development Authority) a semi-state organisation promoting
overseas direct investment into Ireland

1 Kapschi A partner to provide C-ITS central station support and services

1 Dynniq - A partner to supply and install RSUs and OBUs together with the provision of
C-ITS service application software
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Discussions about potential partnering opportunities are currently being held with a number of
organisations under the following categories:

I Mobile network operators i the three main MNOs in Ireland (Vodafone, Three and
Eir);

1 Car manufacturers i Jaguar Land Rover;

I Road operators T PPP concessionaires (M50CL, Celtic Roads Group and Direct
Group).

Location

Figure 26: Location of the Irish pilot site

Overview of progress by End of 2020

Having completed the outline design of the pilot, covering both system design and roadside
infrastructure design, specifications were prepared that were subsequently tendered. This
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procurement process covered the development of the central station (C-ITS-S), roadside and in-
vehicle C-ITS equipment together with use-case software application development. The
procurement process made use of two existing contracts that Transport Infrastructure Ireland (the
implementing body) were using to procure a replacement traffic management system and the
necessary road side equipment/support to deliver variable speed limit functionality on the M50
(part of the pilot corridor).

By August 2020, contracts were signed with Kapsch to provide the C-ITS-S and Dynniq to provide
roadside and in-vehicle equipment together with software application development. This is five
months later than the indicative completion date set out in the grant agreement and in the first
ASR. There were numerous reasons for this slight delay, such as extended tender period being
granted, a longer than anticipated evaluation period and issues around the outbreak of COVID-
19.

This delay in appointment of C-ITS contractors has had the knock on effect of not being able to
install RSUs in the timescale that was originally envisaged. The milestone to complete and
approve the installation of ITS G5 infrastructure has therefore not been achieved within 2020.
RSUs will be deployed in phases (to mirror the deployment of other ITS infrastructure), with the
first phase expected to be completed by Q3 2021, with site acceptance sites completed by the
end of 2021. The last section of motorway to be equipped with RSUs is the M50 between junctions
3 and 4, which is scheduled for Q2 2022, with testing scheduled to be completed by Q3 2022.

To support the RSU deployment activity, ITS-G5 radio modelling has been undertaken to help
identify optimal locations for deployment, in terms of radio coverage. The analysis has resulted in
fewer locations being anticipated which will potentially result in a cost saving T discussions are
on-going as to whether the RSU network could be extended in light of these findings.

Significant progress has been made to see how C-ITS can benefit Dublin City Council. Numerous
workshops have been held with DCC, to initially understand their aspirations and then to help
assess/define their technical feasibility in line with C-Roads specifications. A series of use-cases
have been identified. Work continues to develop the implementation plan.

Indicative budget overview C-Roads 2 (i n ku)

2019 2020 2021 2022 2023

593 717 2277 3248 2612

Costs are exclusive of VAT and relate to the national pilot only and not C-Roads platform
support. The profile of forecast costs is based on a procurement strategy as of March 2021
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14. The Dutch Pilot site

The Dutch pilot area is situated in the south of the Netherlands. The area consists of the TEN-
T Core Network road section from Europoort Rotterdam to the Belgian border, A15 A16 and the
motorway section from the Belgian border via Eindhoven to Venlo, A67. To connect these two
Core network sections and have a meaning full ongoing corridor to roll out the proposed
services, the road section Breda to Eindhoven (A58, A2) of the comprehensive network, has
been added because of the major C-ITS developments which takes place there. Next to that
also the Core network section on the A2 around the Leidsche Rijn Tunnel is added. The total
network stretches out for 268km of which 60km or 22% is comprehensive network. Next to these
road sections the port of Rotterdam, industrial and logistic area makes part of the Dutch corridor.
Also the Moerdijk industrial area and the Venlo Trade Port are included. Both Rotterdam and
Moerdijk are seaports on the core network. Venlo Trade Port is a multimodal platform on the
CEF Corridor North Sea Mediterranean. To strengthen the corridor A58 and A67 in the Province
of Noord Brabant, budgets have been allocated for innovative solutions. To improve the
accessibility of the region ASmart Mobilityo sol
the Brabant Corridor initiatives with the services proposed within the InterCor project, the region
will benefit even more.

Involved partners

The project coordinator is Rijkswaterstaat, a part of the Dutch Ministry of Infrastructure and
Water management. Furthermore the Province of Noord-Brabant and the Province of Utrecht
are involved.

Location

The services will be piloted along the Dutch part of the Rhine-Alpine corridor, formed by the
Dutch motorways A67, A2, A58, A16 and Al5 as well as along the A2 in the area of the city of
Utrecht.
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Figure 27: Location of the Dutch pilot site

Overview of progress by End of 2020

In 2016 first activities on the road started, regarding RWW (trailer based portable solution) and
PVD with ITS-G5 communication. In March 2017 this was followed by first trials with RWW and
IVS (fixed roadside units) on motorway A16 south of Rotterdam. Later on, PKI has been added
as well as the hybrid approach (including cellular communication). Taking into account the
experience from the first activities, the A16 test site was extended, in order to be able to organise
the first interoperability TESTFEST on services, using ITS-G5 communication (RWW, IVS and
PVD) in July 2017. Experiences from the subsequent TESTFESTS led to further adaptions of the
A16 test-site.

In addition to the Rijkswaterstaat test vehicle - which was available for data collection since the
start of InterCor - 14 vehicles have been equipped with ITS G5 and cellular communication for
pilot operation: 10 vehicles of Rijkswaterstaat especially allocated for InterCor, 2 vehicles of traffic
officers and 2 vehicles of subcontractors. They all have been in use for data collection on RWW,
IVS and PVD during naturalistic driving. The 10 vehicles of Rijkswaterstaat have been used also
for the controlled drives during roadworks on the A16. These drives were on 9 selected evenings:
April 5, 8 and 9 (50 test drivers - one of the 4 tubes of the Drechttunnel closed for roadworks),
May 10, 11 and 12 (60 test drivers i roadworks on the Van Brienenoord bridge) and July 16, 17
and 18 (30 test drivers). For the controlled drives, Rijkswaterstaat has asked a specialised
company to supply a representative group of test drivers. Drivers for the naturalistic driving have
been found within Rijkswaterstaat; 10 employees - not involved in InterCor in any way - were
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willing to drive the 10 equipped test vehicles as part of their regular commuting during several
months.

Data from the PVD service have been collected during all naturalistic and controlled driving in the
InterCor pilot. For this service, Rijkswaterstaat has commissioned TNO to organize a dedicated
workshop with representatives from road authorities, service providers and the automotive sector.
This workshop focused on the value of the date from the PVD service, its impact on the respective
organisations, the challenges and solutions. The outcome of the discussions has been reported
in InterCor deliverable M13 on evaluation.

The Dutch InterCor GLOSA pilot site is located in the city of Helmond. It was operational in a first
phase from the beginning of 2018. During this phase the site has been extended to 29
intersections. The second phase in 2019 focused on GLOSA, as a hybrid service (ITS-G5 and
cellular). Early 2019 the Province of Noord Brabant and the city of Helmond deployed intersection
controllers, according to the hybrid InterCor profile of the standards, enabling the start of the
second phase of pilot operation. These traffic controllers continuously provide messages on their
status. A number of service providers, who are already operational in the Netherlands, are able
to process the cellular messages and provide the information on GLOSA to be displayed on a
smartphone in-car. The GLOSA service in Helmond will stay active (and probably also further
updated, if necessary), also after the end of the InterCor action.

To carry out the GLOSA pilot, the Province of Noord Brabant has acquired users of this service
through its existing relation with a number of transport companies in ongoing projects. The
operations started in 2018 (phase 1) with about 50 vehicles using priority and GLOSA services.
In 2019 (phase 2) the work has been continued with 20 test drivers. In 2019 there were 10 users
driving for a period of two months. In May 2019, 10 instructed users tested the GLOSA service
during a special test day. In addition to the user questionnaires that were completed, several of
the 10 test-drivers drafted a log, in this way further facilitating the evaluation analysis.

In 2020 Rijkswaterstaat kept the testsites in full operational order. Due to COVID-19 the actual
testing was very limited.

Indicative budget overview C-Roads (i n kua)
2016 2017 2018 2019 2020 2021
1100 3700 5200 3300 n.a. n.a.
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15. The Norwegian Pilot site

The Norwegian pilot was part of the NordicWay 2 project (2017-2020) and currently part of the
NordicWay 3 project (2019-2023) pilots running in the Nordic countries Denmark, Finland, Norway
and Sweden. The main objectives of the NordicWay actions are to deploy pilot studies in order to
further develop interoperable Day-1 and Day-1.5 C-ITS services and support infrastructure
readiness for connected and automated driving in Denmark, Finland, Norway and Sweden.

NordicWay 2 project (2017-2020):

A Cont r iHe harneodisatioroand interoperability of the C-ITS services in Europe
with requirements agreed by the C-Roads Platform.

A Supported the dep-loymantl (AT Sewives il Nadc
countries and extend its use in vital road freight transport routes subject to extreme
weather conditions and in urban and interurban environments.

A Supported the infrastructure readiness for
countries in snowy and icy arctic conditions.

A Eval uat i on ndudestachnicas feagilfllity,263ystém and business models,
socio-economic impacts of the piloted Day-1 and Day-1.5 C-ITS services as well as the
effect on user’s mobility and traffic behaviours and on public acceptance. Final evaluation
results are available at www.nordicway.net.

NordicWay 2 project was successfully completed in 2020 and the project's evaluation results as
well as the knowledge gained in C-roads TF2 Service definition and TF4 Hybrid communication
were addressed in the planning of the new NordicWay 3 project. The full NordicWay 2 (2020) and
in future NordicWay 3 results and reports can be viewed in the www.nordicway.net webpage.

From 2021 forward the NordicWay 3 i Urban connection project, with more cities involved, will
continue to harmonise and build European C-Roads specifications for hybrid communication.
NordicWay 3 project aims to close gaps regarding C-ITS messages and security in new pilots
taking place between 2022 and 2023. The goal is to take part and verify cross board tests with
other pilots in European countries who has implemented the C-Roads hybrid communication
specification.

Norwegian national pilots

The two Norwegian pilots include (1) use cases of Day 1 and Day 1.5 C-ITS services on the
peripheral networks and (2) mapping of infrastructure readiness for connected and automated
driving on major freight routes of the comprehensive network in Norway.

(1) Use cases of Day 1 and Day 1.5 C-ITS services on the peripheral networks

The pilot will design, and implement, test and evaluate use cases of Day-1 and Day-1.5 C-ITS
services on the peripheral networks, to allow for smooth transitions between the networks.
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Testing on the comprehensive and peripheral networks ensures a broader test of functionality
than on the core network. If tests are successful on the peripheral or comprehensive network,
the Day-1 and Day-1,5 C-ITS services tested will be applicable under extreme weather
conditions on the core network.

In particular, the pilot will explore the feasibility of the following Day-1 and Day-1,5 services on
these rural routes with poor cellular connectivity and without full access to power mains:

Day 1 services:

1 Hazardous location notifications:
o Slow or stationary vehicle(s) & Traffic ahead warning
0 Weather and road conditions
o Emergency brake light
1 Road works warning
o0 Road and lane closure
o0 Mobile road works
1 Invehicle signals
0 In-vehicle speed limits
9 Signalized intersection
o Signal violation/ intersection safety
o0 Green light optimal speed advisory
I Probe vehicle data
0 Single vehicle data

Day 1.5 services:

A Information on fuelling & charging stations for alternative fuel vehicles
A On street parking information and management

A Traffic information & Smart routing

A Cooperative collision risk warning

The interoperability of the following C-ITS services will be tested throughout the whole
NordicWay2 network:

A Slow or stationary vehicle(s) & Traffic ahead warning
A Weather conditions
A Traffic information & Smart routing

The servi ce diiWe aoctnhsedor wcia nl include slippery road d
functionality to ensure traffic safety and traffic ability on rural roads in wintertime. Moreover, the

AGreen | ight opti mal speed advi sorye wiersttuandi It rb
l i ghtso focus on bottle necks, narrow bridges an:t

The communication technology tested under this pilot will be cellular communication. Selected
roadside infrastructure and vehicles may also be equipped with ETSI ITS-G5 when needed to
ensure interoperability.

Pilot result are available at Nordicway?2: Final report Norwegian Pilot 1
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(2) Mapping infrastructure readiness for connected and automated driving on major freight
routes of the comprehensive network in Norway

The pilot will map and assess the infrastructure readiness for connected and automated driving
on major freight routes of the comprehensive network in Norway.

The pilot will aim at identifying what parts of the network are hard to read for the vehicle sensors
and exploring the potential for communicating informationfrom t he r oad aut hori
instead of rebuilding the infrastructure using C-ITS.

Figure 28: The pilot was extended and covered main roads in all four Nordic countries, see map. The
inclusion of the other countries that are partners in the NordicWay project gave the NPRA a unique chance
to create a dataset for direct comparison between the Nordic countries.

Recording of data into three groups.

1 Mobile network coverage and quality
1 GNSS availability and quality
1 The vehicles understanding of the infrastructure

Pilot result are available at Nordicway?2: Final report Norwegian Pilot 2

The Norwegian NordicWay 3 C-ITS pilots in main road network and urban environment, using
cellular network and C-Roads hybrid communication Interchange Node architecture, will be
implemented between 2021-2023.

Involved partners

Norwegian Public Roads Administration and public sector and private sector partners through
open tendering processes. The following actors has been involved:
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Location

The C-ITS pilot were on the corridor from Tromsg to the Finnish border. The main pilot stretch
will be from Skibotn to Kilpisjarvi, but other road sections on E8 and connecting roads can be
included in pilot activities if it is appropriate to cover specific issues. In addition, C-ITS pilots were
testet on E6, Patterg junction.

Demonstration site
E8 Skibotndalen

Demonstration site E6
Patterod

Figure 29: Norwegian pilots.
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Overview of progress by End of 2020

NordicWay 2 pilots were completed in 2020 and results published in www.nordicway.net

C

C-ROADS

Indicative budget overview C-Roads (i n Kku)

2016 2017 2018 2019 2020 2021

0 1 900 1 800 1 500 1100 0

Indicative budget overview C-Roads 2 (i n ku)

2019 2020 2021 2022 2023

320 840 1010 1030 1030
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16. The Portuguese Pilot site

C-Roads Phase 1

C-Roads Portugal consists in the deployment of 5 C-ITS testbed Macro Pilot cases in the Atlantic
Corridor in Portugal, covering relevant sections of the core network and comprehensive network
and of its two urban nodes.

Combined with the testbed pilot cases, the project will also develop a study aiming for the National
large scale deployment of C-ITS services, notably Day-1 services and, selected, Day-1,5.

Pilot 17 Single Access Point i SPA and SPApp usage app for SPA Services

This activity consists on the design of the National Single Point of Access (SPA) prototype
designed in compliance with the Commission Delegated Regulation (EU) 2015/962 and the
Commission Delegated Regulation 886/2013 and covering information of around 3390 km (20%)
of the network. In addition, a mobile application (SPApp) that will provide added value services
on the basis of the information provided by the SPA will be also tested together with the SPA
prototype. This pilot will pave the way for the future implementation of the SPA in Portugal.

Currently, in Portugal, there are several traffic data producers, namely the different road operators
such as BRISA, ASCENDI or NORSCUT, that send information to distinct entities (already) in
DATEXII format. This means that, although already using an open UE standard for traffic data
exchange, there is no official Portuguese National Access Point.

The pilot will consist of the following two sub-activities:

Sub-activity 1.1: The first sub-activity will identify the technical and financial requirements, both
in terms of hardware and software, to establish the SPA on the basis of the existing traffic data
communication network. In particular, the following aspects will be analysed and defined:

1 specific requirements to set up the SPA in compliance with the Commission Delegated
Regulation (EU) 2015/962 and the Commission Delegated Regulation (EU) No 886 /
2013;

1 system modelling including the data interfaces according to the DATEXIl model;
normalization of the data frames sent by each road operator;

9 the "discovery/search and browse" functionality

Moreover, a prototype to validate the approach and analyse the different required functionalities
will be developed and piloted. This prototype will be tested (i.e. pilot operation) before the major
deployments of other pilots carried out under the other activities are taken place, enabling its
usage as the data sharing point for the different collaborative services in test.
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Sub-activity 1.2: This sub-activity covers the design and development of a SPA mobile
application (SPAapp) based on an existing technological platform that will enable interactive
added-value services between the driver and the highway operator. In particular the app will cover
the following Day-1 C-ITS services:

Day-1 C-ITS services:

1 Slow or stationary vehicles;

9 Traffic Jam ahead warning;

9 Other hazardous location notification;
1 Road works warning;

1 Weather conditions.

This app looks to demonstrate the potential of the SPA based services. In particular this Activity
will design and develop an application layer for static road data, dynamic road status data and
traffic data provided by the data sharing backbone system delivered under sub-activity 1.1 (i.e.
the basis for the future SPA in Portugal). The system will compile transportation data from the
nodes provided by SPA to be used by a consumer-facing app. The SPA app will be tested together
with the SPA prototype as a part of the pilots delivered under other activities.

This Activity will cover the procurement tasks, i.e. the preparation of procurement documents and
contracts, which are necessary to implement the above sub-activities.

Pilot 21 Portuguese network for C-ITS

This activity consists on the deployment of a pilot to test Day 1 and Day 1.5 services over 460
km of the core and comprehensive network, including cross-border sections in Valenca and
Caia, and roads giving access to urban nodes of Lisbon and Porto.

This activity will test these services in different kind of roads (metropolitan areas, interurban
roads, streets and highways) using hybrid communication system (ITS G5 and Cellular).

The activity is desegregated in the following sub-activities

Sub-activity 2.1: Demonstration of C-ITS services in the core (A1, A2, A3, A6 and Al12) and
comprehensive (A2, A22, A27 and A28) network, including cross-border sections in Valenca (A3
and A28) and Caia (A6), and roads giving access to urban nodes of Lisbon (IC 17 and IC 19)
and Porto (A4 and A20 8 VCI).

This sub-activity will expand the network of cooperative systems on the basis of the results of a
CEF funded Action 2014-EU-TA-0669-S- SCOOP@F Part 2 with the deployment of around 88
RSU, 29 OBU and 29 vehicles testing the following Day-1 and Day -1.5 C-ITS services:

Day-1 C-ITS services:

1 Emergency electronic brake light;
1 Emergency vehicle approaching;
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Slow or stationary vehicles;

Traffic Jam Ahead warning;

Other hazardous location notification;
Roads works warning;

Weather conditions;

In-vehicle signage;

In-vehicle speed limits;

Probe vehicle data;

Shockwave damping.

= =4 =4 -8 -4 —a —a -8 -9

Day-1.5 C-ITS services:

9 Off street parking information;

Park and Ride information;

Information on alternative fuel vehicles and charging stations;
Traffic information and smart routing;

Zone access control for urban areas;

Wrong way driving.

= =4 -8 - -2

Sub-activity 2.2: Development and testing of an in-vehicle app that will provide C-ITS services
to the users on the highway A25 and urban node of Lisbon (entrance through the N6 road).

This sub-activity will develop and test an In-Vehicle App, using a hybrid communication system
(ITS G5 + cellular), that will be able to provide the following Day-1 and Day -1.5 C-ITS services
on the highway A25 and on the access to the urban node of Lisbon through the N6 road:

Day-1 C-ITS services:

I Slow or stationary vehicles;

Traffic Jam Ahead warning;

Other hazardous location notification;
Roads works warning;

Weather conditions.

== =4 —a -

Day-1.5 C-ITS services:

9 Off street parking information;
M Traffic information;
1 Smart routing.

The sub-activity will cover the following task:

1 Development of the in-vehicle App;
1 Installation of 24 RSU on two roads: A25 and N6 (access to urban node of Lisbon);
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M Installation of 20 OBU in 20 vehicles;

I Connection of the in-vehicle App with the server(s) that will receive and process the
information received from the installed RSUs and OBUs,

1 Piloting of the In-vehicle App: the provision of all C-ITS services by the in-vehicle App will
be tested and monitored during a period of at least 12 months.

Sub-activity 2.3: Development of C-ITS services in tunnels: Tunel da Gardunha (A23)

This sub-activity will pilot the provision of Day-1 C-ITS services inside and in the surroundings
of the "Gardunha tunnel" located in the A23 road using a hybrid communication system (ITS G5
+ cellular).

Day-1 C-ITS services:

1 Emergency vehicle approaching;
Slow or stationary vehicles;

Traffic Jam Ahead warning;

Other hazardous location notification;
Roads works warning;

Weather conditions;

In-vehicle signage;

In-vehicle speed limits.

= =4 -8 48 -8 —a A

The sub-activity will cover the following task:

9 Installation of 6 RSUs in 20 km of the A23, inside and outside the "Gardunha tunnel;

1 Equipment of 10 vehicles with 10 OBUs,

9 Testing and monitoring of the provision of the Day-1 C-ITS services inside and in the
surroundings of the tunnel during a period of 12 months.

This Activity will cover the necessary adaptation of the vehicles to perform the pilots and will
cover the procurement tasks, i.e. the preparation of procurement documents and contracts,
which are necessary to implement the above sub-activities.

Pilot 37 Network preparation for Connected and Autonomous Vehicles

This activity consists on the deployment of a pilot that will prepare TEN-T network for Connected
and Autonomous Vehicles with levels of automation 2 and 3, also using hybrid communication
system (ITS G5 and Cellular).

This activity covers three sub-activities that will carry out the following pilots in real environment.

Sub-activity 3.1: Pilot of Connected and autonomous vehicles in open roads
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Under this sub-activity, around 6 RSU will be installed over around 24.7 km of the A27 highway
(Viana do Castelo - Ponte de Lima), 88.6 km of A28 (Porto-Caminha) and 40 km of the A3
(Porto-Braga).

Moreover, one vehicle will be equipped with two different OBUs in order to test with two different
levels of automation (level 2 and 3) the provision of the following Day-1 and Day-1.5 services:

Day-1 C-ITS services:

E ]

Emergency electronic brake light;
Slow or stationary vehicles;

Traffic Jam Ahead warning;

Other hazardous location notification;
Roads works warning;

Weather conditions;

in-vehicle signage;

in-vehicle speed limits;

Signal violation/intersection safety.

= =4 =4 -8 -8 -8 —a -9

Day-1.5 C-ITS services:

9 Off street parking information;
1 Park & ride information;
9 Connected and cooperative navigation.

Sub-activity 3.2: Pilot on the A2, the "Holiday motorway"

This pilot will be implemented over 240km of the A2 network (“Intelligent Holliday Motorway"
from Almada to Albufeira) and will involve some of the RSUs and OBUSs installed under sub-
activity 2.1 as well as around 50 additional RSUs that will be installed under this sub-activity.
The pilot will test the provision of the following Day-1 and Day-1.5 services with around 30
vehicles (cars and trucks):

Day-1 C-ITS services:

E)

Emergency electronic brake light;
Slow or stationary vehicles;

Traffic Jam Ahead warning;

Other hazardous location notification;
Roads works warning;

Weather conditions;

In-vehicle signage;

In-vehicle speed limits;

Probe vehicle data.

= =4 =8 a8 -4 —a - -9
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Day-1.5 C-ITS services:

1 Park & ride information;

Information on alternative fuels & charging stations;
Traffic information;

Smart routing;

Zone access control for urban areas;

Wrong way driving;

Connected and cooperative navigation.

= =4 =8 —a -8 -9

Sub-activity 3.3: Pilot on Connected vehicles for advanced services.

This pilot will be implemented over 204 km of highways of the Core network and accesses to
urban nodes (66 km of Al, 54 km of A2, 25 km of A5, 35 km of A9 and 24 km of A12) and will
involve some of the RSUs and OBUs installed under sub-activity 2.1 as well as around 30
additional RSUs and 50 OBUs that will be deployed under this sub-activity. The pilot will be
carried out with around 50 vehicles that will test the following Day 1 and Day 1.5 services:

Day-1 C-ITS services:

=

Emergency electronic brake light;
Slow or stationary vehicles;

Traffic Jam Ahead warning;

Other hazardous location notification;
Roads works warning;

Weather conditions;

In-vehicle signage;

In-vehicle speed limits;

Probe vehicle data.

= =4 -8 8 -8 —a - -9

Day-1.5 C-ITS services:

Park & ride information;

Information on alternative fuels & charging stations;
Traffic information;

Park & ride information;

Information on alternative fuels & charging stations;
Traffic information;

Smart routing;

Zone access control for urban areas;

Wrong way driving

Connected and cooperative navigation.
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Under this sub-activity in-vehicle/driver data will be analysed in order to feed data models to
adequate traffic and guidance information. Additionally, this pilot will deploy a dynamic route
pricing system that will calculate the price according to the distance travelled, type of roads and
levels of congestion, usage-based insurance models and road usage charging models.

Pilot 47 C-ITS Pilot in the Lisbon Urban Node
This activity consists in the deployment of a C-ITS Pilot in the Lisbon urban node.

The activity covers three sub-activities:

Sub-activity 4.1: Traffic service level monitoring and travel time prediction in Lisbon node to be
tested along 10,5 km of A36 (22 circular) using cellular communication.

This sub-activity will deliver and pilot an application that will provide the following Day-1 and Day
1.5 C-ITS services over the 10,5 km of A36 (22 circular) using cellular communication:

Day-1 C-ITS services:

1 Slow or stationary vehicles;
I Traffic Jam Ahead warning;

Day-1.5 C-ITS services:

9 Traffic information;
1 Smart routing;

This application will retrieve data on total vehicle volumes (with classes identification) to
generate at least two O/D (origin/destination) pairs that will feed the municipal Traffic
Management Centre. The RSUs deployed under activities 2.1. and 2.2. over the IP network IC
19/ CRIL/A36) will also be connected to this pilot case.

Sub-activity 4.2: Pilot of a Parking availability system in Lisbon node (Lisbon central axis -
Entrecampos - Marques do Pombal, along 2,7 km)

This sub-activity will deliver and pilot with around 25 vehicles an integrated C-ITS application
that will be able to provide the following Day-1,5 C-ITS services using cellular communication:

Day-1.5 C-ITS services:

1 On-street parking;
9 Off-street parking;
1 Park & ride information;
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