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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. Since 2019 the scope was enlarged towards urban
areas. Currently more than 50 cities are starting to implement C-ITS Use Cases.

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

() C-ROADS

> 50 European cities
Starting with C-ITS deployment in urban areas

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

Long range C-ITS

100,000 km of European roads in total
Are covered by C-ITS services

Co-funded by
the European Union

Figure 1: C-Roads overview
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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 (ECo-AT), as defined in the Austrian C-ITS Strategy. Since 2016, a pilot area (ECo-AT
Living Lab) around Vienna - based on ECo-AT specifications - had been operational and open for
stakeholders in various test cycles and cross-border tests.

I't was Austriads i nt-@nhlivinglab witb anrogemiioaat @ITS sfiseem E C o
within the lifetime of C-ROADS Austria. In order to facilitate that, a large tender for the national

roll out of a-IT$ noddside systdmyoh the whole ADstrian motorway network was

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

cases fromthe CCROADS <catal ogue. AHybri do mea-®5and PANET c
based communication (based both on fully harmonized C-ROADS specifications) coexist to

deliver the same content over different media, short-range and long-range. 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 in 2019 1 just in 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 situation. After the formation of the C-ITS Deployment Group and its successful
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 C-ITS (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 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 aresult, the pilot 1 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, which was renamed to Yunex
Traffic Austria after a management carve-out mid-2021. 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 were selected
to be placed on the motorways around Vienna, the

Co-funded by C-Roads annual pilot overview report 2021
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(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. During 2021, these
roadside stations have been deployed in several waves and have been put into (limited) operation
for testing. They will either remain in that testing status or in a bilateral operational mode with
Volkswagen vehicles until the requirements and the timeframe for a full operational status on the
ECTL have become known (which only happened at the end of 2021) and can be implemented
(which will not happen before the end of 2022). Nevertheless, these deployments have
supplanted the pilot installations from Q2 / 2021 onwards for additional C-ROADS test activities.

In addition to the roadside deploymentof C-I TS, Austria also decided to
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

overall was awarded in late 2020 to Kapsch TrafficCom AG out of an existing framework contract,

with a first batch of (prototype) vehicles ready and equipped until the end of 2021 and full
deployment including operational status on the ECTL achieved not before 2023.

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 deployment of wup to 525 roadside stations on
add 100 additional roadside stations each year until full deployment is reached in 2025. Given an

overall network length of around 2250 kilometres, the average distance between to stations would

be less than 4 kilometres 1 with a typical communication radius of 1.5 to 2 kilometres 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, in order to bridge the gap between motorways and urban areas until 2023.
The use cases will focus on public transport services, signalized intersections as well as
hazardous location notifications.

Starting from 2022 further cities are planning to install roadside units and on-board units to
transmit C-ITS services in urban areas. For example, the city of Linz already started to
conceptualize their future installations. Other Austrian cities are expected to follow in future.

Involved partners

ASFINAG

Siemens Mobility Austria GmbH, now Yunex Traffic Austria GmbH (Contractor)
Kapsch TrafficCom AG (Contractor)

Stadt Graz

Land Salzburg

Stadt Wien

Wiener Linien

=A =4 =4 =4 4 4 =9
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Figure 3: Initial operational deployment of C-ITS roadside stations in Austria in 2021 and further

deployment plans for 2022 and 2023
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The operational C-ITS rollout / C-ROADS pilot in Austria covers several different areas of the
motorway network:

i The motorways around Vi enna, t hAeT flLoirvmienrg ALEacboo , wi | | b €
deployment status.

1 The motorways from Vienna to Salzburg (including Linz), a stretch of nearly 300 km is the
Austrian phT& G66rthdofn6 bet ween Net handthuands,
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 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 until 2025 onwards.

Urban

Pilot Graz

Figure 4: Map of C-ITS pilot in Graz

The two motorways A9 in the West and A2 in the South (red routes in the Figure 4), are both
important connections for the city and at the same time, the city area of Graz is a common bypass
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in the event of incidents on one of the motorways. Therefore, these roads are regularly congested
and the city is facing a high additional traffic volume. The most common bypass routes are the
B67 and the B70 (blue routes in the Figure 4), which are also the segments for the pilot in Graz.

The following actions are implemented in C-Roads Austria 2:

1 Purchase of necessary equipment and necessary replacements for existing traffic light
equipment (central traffic computer, etc.)

I Purchase of testing equipment to independently validate installed road side units and to
generate scenarios

9 16 road side units installed at signalized intersections on the above mentioned routes B67
and B70. All of those send SPAT/MAP information.

1 1 road side unit installed at an intersection with a parallel bike lane. This location is used
to test a VRU use case by detecting cyclists on the bike lane.

1 4 busses equipped with onboard units, which are used to compare the PT prioritization
and test other use cases.

1 1 vehicle equipped with onboard unit, which is used to test a RWW use case for the urban
area.

1 Equipment of a city tunnel with road side units which are supposed to send out the
information of the variable message signs

1 Design of an application to display messages in vehicles which are retrofitted with onboard
units.

Co-funded by C-Roads annual pilot overview report 2021
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Figure 5: Map of C-ITS pilot in Vienna

The pilot site Vienna includes urban road sections from motorway intersection A23 / A4 (Knoten
Prater / Knoten Landstral3e) to the city center with a total length of appr. 17 km and 70 traffic
lights:

1 SchiittelstraRe i Untere Donaustral3e i Obere Donaustral3e T Brigittenauer Lande

1 Rossauer Lande i Franz-Josefs-Kai i Dampfschiffstrale i WeilRgerber Lande
Erdberger Lande

9 LandstraBer Gurtel T Prinz-Eugen-Stral3e

1 RingstralRe
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The pilot area will be gradually equipped with C-ITS infrastructure. This includes:

I Purchase of necessary equipment and necessary replacements for existing traffic light
equipment

1 24 road side units are already installed at signalized intersection across the above
mentioned routes. All of those send SPAT/MAP information. More will come in the
following months.

1 2 tramways equipped with onboard units, as preparation for the PT prioritization.

1 1 vehicle will be equipped with an onboard unit in 2022, which is used to test several use
cases for the urban area.

Pilot Salzburg

/" RSU Phasen
v . Digibus Austria (2020, existing)
v @ Bike2cav
v . C-Roads 2 (2021,’2022‘,‘ plgrjrjed)
~ |/ Routen
V| — 1 - B1 nach Staatsgrenze
— 5 - B1 nach Eugendorf
— 2 - B156/B150/B160 nach St. Leonhard
— 6 - B160/B150/B156 nach Anthering
—— 3 - B155 nach Staatsgrenze
— 7 - B155 nach B1
— 4 - B158 nach Hof
— & - B158 nach B1
~— 98- 1226 von B158 nach Koppl
— 10 - L226 von Koppl nach B158

AN S N N S AR SR

Figure 6: Existing and planned road corridors and RSU locations in and around the City of Salzburg

The Salzburg pilot aims at deploying C-ITS infrastructure on the main roads intersecting the city
centre (i.e. peri-urban roads B1, B150, B155 and B156). In addition, those roads also serve as
detours for the motorways (which will also be equipped with ITS-G5 road side units). Hence, it is
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possible to create a continuous ETSI ITS-G5 infrastructure between the motorways and the peri-
urban and urban road networks.

Planned deployment:

9 For each corridor, a location was chosen that is outside the motorway. At this location, it
would be possible to communicate traffic control measures in order to keep traffic away
from the city centre and divert it onto the motorway during special events in the urban area
(e.g. road closures). At the same time, it would also be possible to react in good time in
the event of a motorway closure and, for example, to prevent traffic from driving onto the
motorway. 7 locations of RSS were selected based on these considerations.

9 Another location is planned for each corridor immediately after the motorway junctions,
i.e. when vehicles leave the motorway and enter the city of Salzburg, they can be provided
with information about the city of Salzburg at these locations. These locations are also
planned so that they are located at traffic lights, if possible. 4 locations of RSS were
selected based on these considerations.

1 Within the city of Salzburg, the locations have been chosen to cover essential selected
traffic nodes along corridors where traffic guidance is also possible. On the one hand, a
shift between corridors can take place here, on the other hand, it is also possible to react
with appropriate information in the event of congestion in the city centre. The locations are
also almost all linked to LSAs. 6 locations of RSS were selected based on these
considerations.

1 The 17 RSS will be installed at the described locations by the end of Q1/2022.

9 In addition to the 17 RSS from the C-Roads 2 project, these RSS are supplemented by 6
further RSS in the greater Salzburg area (Lead project Digibus Austria - Test route Koppl,
Project Bike2CAV - Test crossing Weiserstral3e). These were funded in other projects with
a C-ITS background and can also be used for traffic control.

Overview of progress by End of 2021
Inter-urban

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, which was renamed to
Yunex Traffic Austria after a management carve-out mid-2021. 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
were selected to be placed on the motorwaysaround Vi enna, the fAwest corri
Linz to 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.
During 2021, these roadside stations have been deployed in several waves and have been put
into (limited) operation for testing. They will either remain in that testing status or in a bilateral
operational mode with Volkswagen vehicles until the requirements and the timeframe for a full

10
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operational status on the ECTL have become available (which only happened at the end of
2021) and can be implemented (which will not happen before the end of 2022). Nevertheless,
these deployments have supplanted the pilot installations from Q2 / 2021 onwards for additional
C-ROADS test activities.

In addition to the roadside deploymentofC- TS, Austria al so decided to
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 overall was awarded in late 2020 to Kapsch TrafficCom AG out of an existing framework

contract, with a first batch of (prototype) vehicles ready and equipped until the end of 2021 and

full deployment including operational status on the ECTL achieved not before 2023.

Urban

Pilot Graz

In 2021, the installation of 17 road-side-units within the city has been finished.16 road-side-units
are currently transmitting SPAT and MAP messages.

One road-side-unit is being used to test a VRU use case. An artificial intelligence camera is

detecting fast cyclists, which are arriving to the intersection in the blind spot of right-turning cars.

The detection triggers a DENM (cause codeandsub cause code for fAdangerou
is sent to cars on the according lane.

In parallel to the two above mentioned use cases, different public transport use cases are in
preparation. For example, the prioritisation message for busses has been evaluated with internal
tests.

Furthermore, testing equipment for the C-ITS systems was purchased. It enables the city of Graz
to do acceptance tests at the final technical handover independently from the delivering company.

For the planned internal use cases, a visualisation tool is hecessary. In 2021, a first concept for
such a tool was elaborated and the first steps of the implementation were accomplished.

Pilot Vienna

In 2021, Wien Leuchtet equipped most of the signal-controlled intersections within the pilot area
on RingstralBe with C-ITS infrastructure (Road Side Units). These 16 Road Side Units (RSU)
are connected with the already existing traffic lights at the various intersections and serve in a
first step the use cases Signal Phase and Timing Information (SI-SPTI, SPAT and MAP
messages).

During 2021, AustriaTech, Kapsch and Virtual Vehicle carried out test drives by car on the pilot
site Vienna.

Furthermore, Wiener Linien equipped two tramways with On Board Units (OBU) in 2021. End of
2021 there was a test drive with Wiener Linien and Wien Leuchtet to test the implementation of
Signal Phase and Timing Information for the specific tramway signals.

11
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Figure 7: On Board Unit with tramway signaling

Pilot Salzburg

By the end of 2021, the central C-ITS station (C-ITS-S) including a connection to the existing ITS
system has been deployed. Moreover, four roadside ITS stations (R-ITS-S) have been
successfully rolled out and connected to the C-ITS-S.

Concerning the C-ITS-S, the system concept (s. Figure) is connected to the already existing ITS
system as well as the existing traffic control centre of the City and Federal State of Salzburg. The
ITS system is further connected to the national data exchange platform EVIS.AT, through which
the C-ITS system is supplied with traffic messages.

The C-ITS-S is based on an open source message broker (Apache ActiveMQ® Artemis) and has
been deployed in the middle of 2021. The C-ITS-S is connected to the ITS system as well as to
the traffic control centre for exchanging data (e.g. traffic data or signal information). The R-ITS-S
from Kapsch TrafficCom are connected via the Kapsch V2X Integration Interface. In due course
during the further deployment, it is also planned to support the C-Roads Hybrid Interface via
AMQP.

12
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Figure 8: C-ITS system architecture of the pilot site Salzburg

In addition to the deployment of the C-ITS-S, the procurement of 17 R-ITS-S was carried out and
completed in 2021. In December 2021, the first four R-ITS-S in the city of Salzburg were rolled
out and the functionality of the C-ITS-R was successfully tested with the RWW use case. The roll-
out of the remaining 13 R-ITS-S will be continued in the first quarter of 2022. For the further
planned use cases (IVS, SI, HLN), a technical concept was developed with the partners involved
so that the use cases can be implemented in due course during 2022. The procurement of 10 V-
ITS-S required for the HLN use cases was also started in 2021 and will be completed in 2022.

Indicative budget overview C-Roads (i n kua)
2016 2017 2018 2019 2020 2021
335 1266 1919 1062 5054 2452
Indicative budget overview C-Roads 2 (i n kua)
2019 2020 2021 2022 2023
88 617 1166 6319 5710
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3. The Belgium (Flanders) Pilot site

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

C

| oud based o6virtual

i nfrastr uld$ servieedeconnextng roald e

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

I Flemish Department of Mobility
1 HERE
1 ITS.be
1 Tractebel Engineering
Location
b ""’"w;.- \:]\_r .
Oe'nln\kre
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Figure 9: Location of the Belgium (Flanders) pilot site
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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 2021

Our project ended 30th of June 2021.
The only activities were a

9 Virtual demonstration of the pilot (with recordings made during trips) on the 17th of June

2021.

1 The evaluation of the pilot:
The main objective of the C- Roads Flemish pilot was to operate and assess the deployment of a
cloud based o6virtual i nfrast r ultSservicesiconheoting read
users with the Traffic Management Centre (TMC).

The ambition of the consortium was to build a close to production solution which can scale in
space and numbers of users to keep vehicles and their drivers alert by depicting the road ahead
and providing alerts on time. Test drive were executed at the beginning by members of the C-
Roads Belgium/Flanders project and in a later stage having a more mature application available
by friendly test users. Functional evaluations indicated some issues regarding dynamic speed
limits and due to not achieving the quality standard for the application it was decided not to provide
this information. Other information were provided well in the application.

The pandemic and its influence on test and pilot user recruitment on the one side and actual
piloting on the other side. Starting with the ambition of getting 1000 users onboarded for the pilot
we figured out that this becomes quite difficult in situations where people mostly work from home.
In addition with the impact of the pandemic on traffic, significantly less safety critical situations
took place as well. By working with an recruitment agency the project consortium tried to mitigate
the risk of having significantly less pilot users. Those activities provided around 630 users that
completed the whole trajectory.

Road works warnings and traffic jam alert were found the most relevant. For this question we
have to take into account that the other warnings were shown less to the drivers or were never
shown to them. The drivers were asked if the C-ITS information had any impact on their driving.
When the entered road work warnings, 1 out of 2 drivers changed their driving. The service was
found very useful for the drivers (91%) although they were not that satisfied about the service
performance (56%).

Although that the service was generally rated positive only 9% is willing to pay for this service.
73% state that will not pay for this service. This is very important to know for future models
regarding C-ITS implementation. 45% of the respondents would recommend the service to others.
This is important to know when further implementation actions are constructed.

(\ C-ROADS

ef f e
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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, a C-ITS pilot has been carried out from mid-2017 to end 2021. The cellular
based service, which has been implemented in collaboration with service provider Coyote,
continues to be operated and will be developed in order to cover more use cases.

The implementation and the development of C-ITS is part of an extensive ITS strategy deployed
by SOFICO from 2017 onward to renovate and increase 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 froad user
information.

As member state of the C-Roads platform, Wallonia has participated in the testing and
implementing of harmonised and interoperable C-ITS services. Through a Partnership in between
SOFICO, Tractebel and ITS Belgium, two projects for C-ITS use cases deployment have been
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®
CMS

Message types

Figure 10: Data flow in the C-Roads Wallonia pilot site (image: V2Wal)
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Figure 11: 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 12: Coyote Community coverage in Wallonia (Zoom on E40 between Brussels and Liege, Image:
Coyote)
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Involved partners

ﬁmﬁm@ TRACTEBEL _ i‘s
1 Partners C-Roads Wallonia ~ <¥S0Ac0 &= be

eNGie SIEMENS

1 (1)RSU
.
1 (2)4G cSvore
Location

I ITS - G5technology: 5 R S bavesbeen installed on the A602 junction as well as a C-
ITS messages server.

Figure 13: Localisat i on of t he RS Wdckgroumd ooglé Maps e ( B

1 Cellular communication (4G) technology: The pilot will be deployed along approximately
427 km of Walloon motorways via the Coyote community.
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Overview of progress by End of 2021
RSU (ITS-G5)

I The foreseen RSU were installed.

1 The Siemens mainframe linked up with the TCC via a DATEX Il interface.

T The data communication chain from the TCC unt.i

1 The foreseen use case services were tested and validated (reception of the traffic
information on the OBU via the RSU(O6s).

I Tablets with a developed app were used as an OBU.

1 Due to Covid, no physical cross border tests took place on the Walloon pilot site.

1 Instead, PCAP files were logged for virtual cross border tests.

I Other member states replayed our PCAP files and provided us with their test report.

T Remar ks such as mi ssing traces, missing 0°
afterwards.

1 All performed test were used for the evaluation.

Cellular: Coyote (4G)

1 The Coyote mainframe linked up with the TCC via a DATEX Il interface.

I The data communication chain from the TCC until Coyote mainframe was tested and
commissioned.

I The Coyote app which serves as an OBU was modified to receive the foreseen use case
services.

1 The updated app was tested and validated on the pilot site (E42 highway).

9 1000 app users received the updated app and tested in for further evaluation. These
tests also served as cross border tests.

Indicative budget overview C-Roads (i n kua)

2016 2017 2018 2019 2020 2021

n.a. 23 204 778 840 2483
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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 CityofBrno ( vi a. koBwnikdte)s k ®
0 Sprava geleznic, state organization ( SGDC)
o Cityof OstravaandP| zeR (via. their public transpor
o AGD Pr aha

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 Czech Republic pilot sites are located on:

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

9 the Orient-East Med Core Network Corridor, section Praha i Brno

f the urban nodes PlzeR, Brno and Ostrava- Pl ze
Danube Core Network Corridor. Ostrava and Brno are situated on the Baltic-Adriatic Core
Network Corridor.

f In case of railway level crossings in Pardubice region and In Usti n. L. region
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The deployment of C-ITS system and services was carried out on the following parts of the Czech
road network split into individual DT’s:

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

o Part of motorway D1 in the length of 30 km between km 180 and km 210
o Part of motorway D2

1 DT2 Brno city, this pilot took place on the 1% 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 hi ghway situati on. Becau
correspond with streets importance for city traffic, some intersections on lower class roads
were also chosen to be equipped with RSU. For example, intersections onV 2 d e Raadk §
Jihlavska streets.
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Figure 14: Deployment in Brno

i DT3 i Motorways D1, D5, D11 and 1/52 / D52 C-ITS equipment and services were
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.
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0 Motorway D1 (E50/E65) between Prague and Brno, where ITS-G5 technology was
deployed around the Brno agglomeration and cellular technology is being used for
C-ITS services coverage on the remaining part of the motorway.

o0 Motorway D5 (E50) between Prague and the German border, where ITS-G5
technology was depl oyed on the section f&Kebéiween P
km 90) and around the German border. The cellular technology was used for C-

ITS services coverage on remaining part of the motorway.

0 Motorway D11 (E67) between Prague and Hradec Kralové (km 01 km 90), where
ITS-G5 technology covered the whole motorway section and cellular technology
was 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 was covered by cellular technology to provide C-ITS services.

i DT471 Public transport deployment in cities of Plzen and Ostrava was 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 fAdangerouso | ocations for passengers ¢
individual transports were identified for deployment of safety related applications.

1 DT5 i Railway crossing pilot - Sprava g e | e gRailway network operator - SGD C)
together with prwerp esponsibedar IT8 €5 deplogrient, and LTE-
based 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 4
level railway crossings equipped with protection systems with level crossing signals,
where two were equipped with barriers and further two without barriers.

i DT6 i Cross border testing - because of the unstable pandemic situation, a virtual
session replaced physical cross-border and international field testing. For virtual testing,
Czech Republic partners chose as the pilot site the city of Brno and surrounding motorway
D1, and additionally the pilot site of a railway level crossing. The chosen pilot sites fully
represented the sample of use cases and implementations suitable for testing.Cross-
testing with other C-Roads Platform members on their pilot sites was also part of this
activity. All C-Roads Platform partners were invited to the testing.
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Figure 15: Location of the Czech pilot site

Overview of progress by End of 2021

By the end of 2021, all activities planned within the project C-Roads Czech Republic were
successfully completed. In overall, C-Roads Czech Republic activities were divided as follows:

9 Activity 1. C-Roads Platform

I Sub-Activity 2.1: Czech pilot sites, Studies & system specification
9 Sub-Activity 2.2: Czech pilot sites, Deployment & field tests

I Sub-Activity 2.3: Czech pilot sites, Evaluation & standardization
1 Activity 3: Horizontal activities

Within the activity 1 C-Roads Czech Republic contributed to C-Roads Platform deliverables and
activities, the key contribution was related to deep involvement in PKI implementation and
definition of European security specifications based on experiences of real operations, major
inputs for the common harmonized specification in specific topics like C-ITS for public transport,
railway crossings, signalized intersections and hybrid communication, because the very first
deployment of these concepts and technologies took place at the Czech pilot sites. Moreover, the
Czech Republic came up with the draft of hybrid architecture, principles and interfaces leading to
the overall concept of IP-based C-ITS message exchange and held the key role during hybrid
testing.
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The main goal of sub-activity 2.1, to prepare technical documents in order to enable deployment
and subsequent testing of C-ITS systems within C-Roads Czech Republic pilot sites and services
in an interoperable way (nationally as well as cross-border), was achieved. Therefore, use cases,
common system architecture, functional and technical requirements for C-ITS deployments and
test plans and scenarios were defined. All technical specifications fully reflected the latest C-
Roads Platform specifications (Release 2.0) as well as national and cross-border testing results.
These documents will be used as a technical corner stone for all future C-ITS deployments in the
Czech Republic to maintain interoperability within the country as well as abroad.

As concerns deployment and testing of pilot sites, within sub-activity 2.2 were completed cross-
sectional activities, pilot sites and new technologies. Cross-sectional activities included
deployment and testing of central elements - security layer (PKI) and so called Integration platform
(the hybrid element that ensures a guaranteed C-ITS messages exchanges between C-ITS Back
Offices and serves as the national interconnection point). Moreover, 6 pilot sites defined by Grant
agreement were also successfully deployed and tested. In total, 230 km of motorways are covered
by ITS-G5 technology, approximately 360 km of motorways are covered also by LTE technology,
3 cities were involved, 115 RSUs at all pilot sites and 25 urban intersections were equipped with
RSU, more than 240 vehicles and VMS warning trailers were equipped. Furthermore, the Czech
Republic implemented and tested LTE-V technology, hybrid On-board Unit and mobile
application. The testing took place on the national as well as international level. Moreover, Czech
Republic actively participated at international testing organized by 8 Member States (Austria,
Belgium/ Wallonia, France, Germany, Hungary, Italy, Slovenia, Spain.

Pilot sites were thoroughly evaluated within the sub-activity 2.3.

Last but not least, the Czech Republic was active with dissemination activities T e.g. conferences,
leaflets, workshops.

Indicative budget overview C-Roads (i n kua)
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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 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 3 horizontal activities, such as interoperability
issues, data sharing, communication, dissemination and tests i 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 3 project (2019-2023):

1 Demonstrates as a large-scale pilot the feasibility of Day 1 and Day 1.5 services using
hybrid communication solutions, which are fully based on European and global standards.
NordicWay3 will deploy coordinated pilots on Cooperative, Connected and Automated
Mobility in urban areas, interfaces between urban and interurban areas and motorway
sections.

1 Contribute to the harmonisation and interoperability of the C-ITS services in Europe by
ensuring that the architecture, systems and services that are put in place are
interoperable, in line with European developments and developed in close cooperation
with industrial partners

I Supports the development and implementation of C-ITS services, adapted to the
conditions, urban and interurban environments in the Nordic countries.

9 Further elaborates and expands the business models and eco-systems required for large
scale implementation of services as well as sharing of the required data.

The results of NordicWay 3, as well as of the previous NordicWay projects, can be viewed in the
www.nordicway.net webpage.

NordicWay 3 continues to harmonise and build European C-Roads specifications for hybrid
communication. The 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 border tests with other pilots in European countries who has implemented the C-Roads
hybrid communication specification.

Involved partners

The Danish Road Directorate
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Location

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

Overview of progress by End of 2021

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

Indicative budget overview C-Roads (i n kaua)
2016 2017 2018 2019 2020 2021
0 50 130 170 180 0
Indicative budget overview C-Roads 2 (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 is part of the NordicWay 3 project (2020-2023) 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 3 project (2019-2023):

1 Demonstrates as a large-scale pilot the feasibility of Day 1 and Day 1.5 services using
hybrid communication solutions, which are fully based on European and global standards.
NordicWay3 will deploy coordinated pilots on Cooperative, Connected and Automated
Mobility in urban areas, interfaces between urban and interurban areas and motorway
sections.

1 Contribute to the harmonisation and interoperability of the C-ITS services in Europe by
ensuring that the architecture, systems and services that are put in place are
interoperable, in line with European developments and developed in close cooperation
with industrial partners

I Supports the development and implementation of C-ITS services, adapted to the
conditions, urban and interurban environments in the Nordic countries.

1 Further elaborates and expands the business models and eco-systems required for large
scale implementation of services as well as sharing of the required data.

The results of NordicWay 3, as well as of the previous NordicWay projects, can be viewed in the
www.nordicway.net webpage.

NordicWay 3 continues to harmonise and build European C-Roads specifications for hybrid
communication. The 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 border tests with other pilots in European countries who has implemented the C-Roads
hybrid communication specification.

Finnish national pilots

In 2021, no actual pilots took place in Finland, but the pilots were prepared to become
operational in 2022. Several prestudies were performed, checking the readiness of Finnish
actors and data sources to deploy C-ITS services over cellular communications, according to
C-Roads specifications. These include:

9 Pre-studies for the Tampere pilot for traffic light interoperability, in which a node will be
developed which will publish traffic light signal status messages (SPATem and MAPem)
according to C-Roads specification, from different traffic light providers, will
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1 Pre-study for a C-ITS Emergency vehicle approaching pilot, delivered over cellular
communications.

1 Demonstration of the use of 3D sensorand Lidar Edge Al edge intelligent solution for
analysing traffic in intersections, and warning drivers on potential collisions with VRUSs.
This proof of concept was performed in Helsinki Jatk&asaari district.

1 Pre-study of interactive and cooperative traffic management in the Helsinki region. The
different steps to deploy a data platform, which can be used for the publication of C-ITS
services, have been proposed.

I Study on Automated driving on Motorways, addressing the readiness of the road network
to support automated driving

Involved partners

The following partners are involved:
Traficom,
Vayla, Finnish Transport Infrastructure Agency
Fintraffic
City of Tampere
consultants performing the work:
0 VTT Technical Research Centre of Finland Ltd
o Traficon
0 Ramboll Finland LTD
o0 Varala Engineering
9 industrial partners involved in the Tampere pilot:

= =4 -8 a8 -8

o Nodeon
0 Swarco
o Dynniq

o0 Normivalaistus Oy

Location

Currently, there is not yet a pilot in operation. The traffic light pilot will take place in the city of
Tampere. The other prestudies relate to the national road network.

Overview of progress by End of 2021

At the end of 2021, the Tampere pilot is in the procurement phase. For the other pilots, no
decisions were yet taken at the end of 2021.
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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

C-Roads France InDiD
d Ministry - public road operators Ministry -public road operators
Road operators 9 Interdepartmental Directorate of Eastern 1 Interdepartmental Directorate of Eastern

Roads DIRE (deconcentrated state service) Roads, DIRE (deconcentrated state service)

9 Interdepartmental Directorate of Centre-East | 1 Interdepartmental Directorate of
Roads DIRCE (deconcentrated state Mediterranean Roads (deconcentrated state
service) service)

9 Interdepartmental Directorate of Atlantic 1 Interdepartmental Directorate of lle-de-
Roads DIRA (deconcentrated state service) France Roads (deconcentrated state

9 Interdepartmental Directorate of West service)
Roads DIRO (deconcentrated state service) | Interdepartmental Directorate of South west

Roads (deconcentrated state service)
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Road operators

C-Roads France

Concessions companies and provider of

road transport services

I ASFA: The Association of French Motorway
Companies

 APRR:

9 Société des autoroutes du Nord et de I'Est
de la France SANEF: French freeway
concession company

Vinci Autoroutes: French freeway concession

company

C

InDiD

1 Interdepartmental Directorate of Centre-
East Roads (deconcentrated state service)

1 Interdepartmental Directorate of north
Roads (deconcentrated state service)

1 Interdepartmental Directorate of Atlantic
Roads (deconcentrated state service)

Concessions companies and provider of

road transport services

1 ASFA: The Association of French Motorway
Companie

1 APRR:

9 Société des autoroutes du Nord et de I'Est
de la France SANEF: French freeway
concession compan

Vinci Autoroutes: French freeway concession

company

1 Eurometropolis of Strasbourg (EMS)

1 City of Paris Aix-Marseille-Provence

Cm?.s / Public 1 Bordeaux Metropole Metropole

Entities f D®partement de |61 s 1
1 Bordeaux Metropole
1 European Collectivity of Alsace (CEA)
1 Eurometropolis of Strasbourg (EMS)

f Renault

Car manufacturers 1 PSA

Research institutes - CEREMA T CEREMA

/ Uni i M Université Gustave Eiffel 9 Université Gustave Eiffel

niversiies 1 Université Clermont-Auvergne 1 Université Clermont Auvergne
1 Université de Reims Champagne-Ardennes | {1 Université de Reims Champagne-Ardennes

9 Bordeaux INP
T Institut Mines-Télécom
1 Université Polytechnique Hauts de France
I Eurecom

Security experts 9 IDNomic 9 IDNomic

Mobility Labs / 1 Transpolis % ILnestIit:tBVedecom

Geography experts 1 IGN

. . . i Valeo
S 1 TomTor
. Lol I Green communication

DIGITAL i Transdev Autonomous Transport Systems

1 ATC France

Table 1: Involved partners of C-Roads France and InDiD

C-ROADS
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Use cases

A dedicated working group was set by Activity 2 T Studies. The WG worked from August 2019
till January 2020 to propose, discuss and select new use cases on which the partners were
interested to work within InDIiD project, including those already foreseen by the Grant
Agreement. The WG established a list of use cases and functionally defined each of them. The
French Use Case Catalog was thus updated with the new use cases and some already existing
use cases were rewritten. The updated Use Case Catalog was approved by the Steering
committee for Studies on February 6, 2020 and made public on internet on April 21, 2020. Thus
the Milestone28iiFuncti onal description of new use

The numerous use cases functionally described above will not necessarily be developed in one
of the quoted projects. Based on this list, each pilot site makes its implementation decision.

cases:

C-ITS Use Case

AT Probe Vehicle Data (PVD)

Al Traffic data collection A3 Probe vehicle data on manually declared events
A2 Probe vehicle data on detected events A4 Detection of a vehicle in distress in a critical area
B i Road Works Warning (RWW)

Bla Qlls(ratsclosure of part of a lane, whole lane or several B2b Alert operator vehicle in intervention
Blb | Alert planned closure of a road or a carriageway B2c Alert operator vehicle in patrol
Blc | Alert planned road works i mobile B2d Alert end of queue by a road operator vehicle
B2a | Alert operator vehicle approaching B3a/b/c | Winter maintenance
C i Signage Applications
Cc2 In-vehicle dynamic speed limit information (IVI) C5 Toll Station Approaching: event information
c3 In-vehicle signage (Embedded VMS) C6 ToII_Statlon Approaching: orientation of automated
vehicles
C4 Toll Station Approaching: orientation of drivers C7 ;’:)i\llesr;atlon Approaching: enhanced orientation of
D i Hazardous Location Notifications (HLN)
D1 Alert Temporary slippery road D9a Alert temporary mountain pass route closure
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D2a/b | Alert animal or people on the road D9b Alert approaching a closed mountain pass route
D3 Alert obstacle on the road D10 Alert emergency brake
D4 Alert stationary vehicle / breakdown D11 Alert end of queue
D5 Alert accident area D12 Emergency vehicle approaching
D6 Alert reduced visibility D13 Longitudinal Collision Risk Warning
D7 Alert wrong way driving (WWD - Contre-sens) D14 Alert slow vehicle
D8 Alert unmanaged blockage of a road
E i Traffic Information and Smart Routing
El Traffic information about snow on the road E4 Smart POI
E2 Rerouting E5 Travel Time of Heavy Goods Vehicle
E3 Smart routing E6 Alert weather conditions
F i Parking, Park and Ride, Multimodality
F1 Infor_matlon on parking lots location, availability and 5 Modal transfer advice
services
F2 P a'f"'”g lots location and availability - break time F6 Reservation of a parking space released by a user
indication
F3 Information about the schedule of the next public F7 Information about a parking space released by a
transport after parking at the station user
F4 Information about the schedule of _the next public F8 Car-sharing service between two specific stations
transport when approaching a station
G Intersection (SI)
Gl | GLOSA (Green Light Optimal Speed Advisory) Gs | In-vehicle signage ata merge for vehicles on the
entry slip road
G2 Traffic signal priority request by designated vehicles G6 In-yehlcle signage at a merge for vehicles on the
main road
G3 Intersection violation: Warning to the violator vehicle G7 HD cartography extended services
G4 Intersection Violation: Warning to approaching
vehicles

H i Traffic management
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H1 Permanent Traffic Ban to Specific Vehicles H5 Dynamic Lane Assignment
H2 Dynamic Traffic Ban to Specific Vehicles H6 HGV overtaking ban
H3 Dynamic Lane Management i Reserved lane (12V2l) H7 Variable speed limit for automated vehicles
H4 Dynamic lane management i reserved lane (12V) H8 Vehicle entering a non-autonomous zone
1T Vulnerable users
11 Pedestrian at signalized intersection: warning to 11 Pedestrian out of intersections and out of
vehicles pedestrian crossings: warning to vehicles
12 Pedestr_lan at signalized intersection: warning to I5 Vulnerable user at a public transport stop
pedestrian
13 Road workers in the field
J T Multimodal Cargo Transport Optimization
71 Estimated Time of Arrival (ETA) for terminal 14 Information on the sited
operators
J2 Dock reservation J5 Optimal route advice for trucks
13 Assigning a slot to a given vehicle for cross-channel 6 Guide the truck in the port (terminal or truck
traffic parking)
K - Level Crossing (Use cases SNCF - open level crossing)
K1 Level Crossing out of order K3 _Level crossing in process of closing (level crossing
in process of closure)
K2 Level Crossing approaching (open level crossing) K4 Detection of a vehicle in distress in a critical area
L i Law Enforcement
L1 Identlf!catlon of vehicles reported by law enforcement L3 Automated driving system status
agencies
L2 Stationary law enforcement vehicle L4 Location of vehicle pamcularly sought after by law
enforcement agencies
M1 Payment service
M1 Payment service at a toll station

Table 2: C-ITS French Use Cases Catalogue
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Location

The action was implemented on 4 local pilot sites combining TEN-T network and urban
sections.

A31 - North East

A 32 Cerity

D Pilot sites

s Core network

Comprehensive network

Figure 16: Location of the French pilot sites for C-Roads France

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

InDiD Pilot Sites

Upgraded pilotsites
—— Newpiotsites

Soim,

@copyright :MTES/DGITM/DIT- Réalisation : Algoé - 13/04/2021 M22010-5C.000 EVEIchas

Figure 17: Location of the French pilot sites for InDiD
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Overview of progress by End of 2021

C-ROADS France

C-ROADS

C

In 2021, 4 pilot sites (North-East, Centre-East, South-West and West) were configured as C-ITS
living laboratories, on large scale, embedding both TEN-T Core Network and Urban Nodes
networks and associated Traffic Management Centres. The project officially ended on

3

1/12/2021.

In this project, all the pilot sites have agreed on the implementation of a hybrid architecture,

schematically represented as follows:
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Figure 18: Schematic illustration of hybrid architecture for pilot sites in France

A3.1: North-East

For this pilot site, the road operators were Interdepartmental Directorate of Eastern Roads
(DIRE), deconcentrated state service, Société des autoroutes du Nord et de I'Est de la France
(SANEF), motorway concession operator, Eurometropolis of Strasbourg (EMS) et the pilot was

D

IRE.

The road network of this pilot site was motorways 31 and 35 (operated by DIRE) and motorway
4 between Reims, Metz and Strasbourg (operated by SANEF).

DIRE installed the services according to its roadmap. All systems migrated to the latest
European standards at the end of September 2020. In the scope of C-ROADS France project,
Sanef integrated the required updates or software on servers, and on C-ITS equipment. The
migrated use cases were available by the end of September 2020.
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A3.2 : Centre-East

The road operators at this pilot site were Paris-Rhin-Rhéne motorways (APRR), motorway
concession operator, Motorways of the South of France (ASF), motorway concession operator,
Interdepartmental.

Directorate of Centre-East (DIRCE), deconcentrated state service and the pilot was APRR. The
road network of this pilot site was motorways 43 and 48 (operated by APRR), motorway 7
(operated by APRR), motorways 7, 9 and 46 (operated by ASF), motorways 42 et 43 et national
routes 87,346, 481(operated by DIRCE).

A POC on Bluetooth communication protocols was realized. ITS G5 and cellular technologies
are used by all road operators. Road operators have defined the list of services to be deployed
on their perimeter. APRR deployed its local network architecture in a TMC test environment to
facilitate testing and migration.

A3.3: South-West

For this pilot site, the road operators were Interdepartmental Directorate of Atlantic Routes
(DIRA), deconcentrated state service and Bordeaux Métropole. The pilot was DIRA. The road
network of this pilot site was motorways 62 and 63 (operated by DIRA) and Bordeaux ring road
covering in particular M1113 - Route de Toulouse and Bvd d'Aquitaine.

It was also on its perimeter that the smartphone application was firstly tested with public and
including urban use cases. ITS G5 and cellular technologies are used both by DIRA and
Bordeaux Métropole. The migration process was carried out by DIRA. Some development on
the interfaces between the TMS and the Pfro were realized. Migration (new standards) has been
developed by the French Ministry, and was tested fall 2020.

A3.4 : West

For this pilot site, the road operators were Interdepartmental Directorate of West Roads (DIRO),
deconcentrated state service, and COFIROUTE (motorway concession operator) and the pilot
of the activity was DIRO.

The road network of this pilot site was national roads 165,166 and 176 (operated by DIRO) and

motorway 11 (operated by COFIROUTE). DIRO and COFIROUTE implemented
communications technology ITS G5 and Cellular. The smartphone app can be used through

WiFi delivered in Cofiroute's rest areas. A POC on Bluetooth communication protocols was
realized. As in the other pilot sites, the oper a
deployed on their perimeter.

A3.5: Car manufacturers

PSA and Renault have both participated to Studies activities in order to define the list of C-Roads
France use cases, and then specify, develop, and validate them.
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Car manufacturers have defined the list of services to be deployed. Each car manufacturer has
developed its own system architecture and provided the equipment for its vehicles.

During the course of the action, up to 2021, 162 RSU were installed.

INDID

The InDID is a continuation of the C-Roads_France Project. In terms of architecture, the partners
continued the deployment of the hybrid architecture defined in C-Roads_France.

The systems specified, developed and validated in the INDID action studies were deployed. In
2021, most of the work consisted of defining the requirements for contracts for the supply and
installation of R-ITS-S and Vro-ITS equipment and IT contracts relating to IT development. These
were either new contracts launched within the framework of the project or existing or previously
awarded contracts that were reused. Due to the launch of the markets by all the pilot sites, the
partners are now engaged in the installation of IT infrastructures and the development and
deployment of use cases in the sites.

A3.1 Pilot 'Mediterranean

This pilot focuses on the experimentation in a high-density urban setting. The activities will take
place within the metropolitan area of Marseille on the roads managed by Interdepartmental
Directorate of Atlantic Roads (DIRMed), deconcentrated state service and the metropolitan
government. The Metropole Aix-Marseille-Provence (MAMP) is working on the deployment of the
use cases G1 Glosa, G2 Priority Fire, F1 Parking Information and Vulnerable Users. Tender to
equip the buses will end in the second half of the year.

The consultations for the supply and installation of the R-ITS-S and Vro-ITS-S were launched in
2021.

The physical server was installed at the Traffic Engineering and Management Center (CIGT)
and the SCOOP platform was installed in early November 2021.

A3.2 South West Pilot

The pilot will cover 3 different sites. Traffic management services will be developed in a first
zone from Poitiers to Bordeaux and Spain. This site includes interurban and suburban roads
and motorways. The road management is ensured by a unique traffic control centre based in
the Bordeaux vicinity.

The second zone includes the Toulouse urban motorways (A620, A621, A624) under
Interdepartmental Directorate of South west Roads (DIRSO), deconcentrated state service,
responsibility and the main connected highway (A64) to the city ring-road. It also includes the
A61 and a portion of A64 which is managed by ASF (motorway concession operator).
Department road networks managed by Toulouse Métropole are part of it too.
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A third zone aims to experiment C-ITS services on transit infrastructure usage on A20 between
Toulouse and Limoges. Traffic of transit between Paris and Toulouse (and widely between
South and North of Europe: E9) and between Lyon and Bordeaux (and widely between
Atlantique and Centre of Europe: E62). The site includes interurban and peri-urban roads
sections and a tunnel. The road management is ensured by a unique traffic control centre based
in Limoges City.

Use cases have been defined at the South West pilot site and there will be few new use cases.
The tenders for the supply and the installation of the R-ITS-S and Vro-ITS-S were launched in
2021.

A3.3.1 Pilot 'lle-de-France / A6

The site is located on APRR (motorway concession operator) motorway A6, near Paris. The
development of the interfaces with the toll information system is being completed. The process
of supplying and installing the R-ITS-S and Vro-ITS-S and the procedure for reusing the existing
public contracts for InDID were launched.

A3.3.2 Paris pilot

The pilot site is part of a global approach set up by the City of Paris and the Urban Lab of Paris
and Co, calhedvauUrbanDistrictd. This appro
territories, representative of a majority of complex urban situations. The identified territory is
located in the 13th district and represents an area of approximately 188 hectares.

The uses cases G1 (GLOSA TimeToGreen) and G2 (traffic signal priority request by designated
vehicles) were deployed and the tests were carried out. The operator installed the entire C-ITS
infrastructure for the project, which has been in service since mid-February 2021.

A3.3.3 Pilot 'A86-A10

The site comprises two types of roads operated by COFIROUTE (motorway concession operator):
motorway urban tunnel on the A86 a section of approximately 10 km and a motorway section of
Al near Paris. VINCI Autoroutes launched the tender for the supply and installation of the R-ITS-
S. 16 R-ITS-S were installed, 10 of which are already operational and 6 are in the process of

being put into service.

A3.3.4 Pilot 'North

The pilot site comprises a network of interurban motorways of approximately 1,500 km that
connects Paris to the main regional capitals of Normandy, Hauts-de-France and Grand-Est
regions. The main Cities are Caen, Boulogne-Sur-Mer, Lille, Reims, Metz and Strasbourg. Special
focus will be given in InDiD to the deployment of C-ITS systems on the Western part of SANEF

(motorway concession operator) network; these are the A13 and A14 motorways in Normandy.
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Dayl and Day1.5 services were deployed. The procedures for reusing the existing contracts for
the new R-ITS-S and Vro-ITS-S were initiated at the end of 2021. The PFRo platform was
deployed.

A3.3.5 Pilot "West

This pilot site aims to upgrade its equipment from SCOOP@F and C-Roads France projects with
complementary use cases to improve drivers and workers security and enhance real-time traffic
information availability and accuracy to road users. InDiD will provide equipment and C-ITS
services towards Tours, through A10 motorway (Core Network / Atlantic Corridor). COFIROUTE
(motorway concession operator): road operator will choose the services to be deployed.

The calls for tenders for the supply and the installation of R-ITS-S were launched. The pilot site
participated in the production phase (top-down) on a first security level in mid-2021.

A3.4: Centre East pilot

This pilot center was composed by AREA, METRO, SMTC, the city of Grenoble and the
department of Isere. However, in 2020 METRO and SMTC dropped out of the project. The
existing contracts in the framework of C-Roads_France for the supply and installation of R-ITS-S
and Vro-ITS-S were taken over. The PFRo platform was installed and connected to the R-ITS-S.

During the course of the action, up to 2021, 60 RSU were installed.

Indicative budget overview C-Roads (i n kua)
2016 2017 2018 2019 2020 2021
3332 947 1796 3803 4856 2675

Indicative budget overview C-Ro a d s (in kua)
2019 2020 2021 2022 2023
1837 5025 5938 5925 2806
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9. The German Pilot sites

Germany as Member State will contribute to the C-Roads cooperation by the findings of the
implementation and operation of in total 11 different C-ITS services, which will be deployed in 5
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:

I 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".

1 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.

1 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 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:

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

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

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

The C-ITS Pilot Hessen contributes 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)

Maintenance Vehicle Warning (MVW)

Emergency Vehicle Approaching Service Deployment (EVA)

Traffic Jam Ahead Warning Service Deployment (TJW)

Shockwave Damping Service Deployment (SWD)

Green Light Optimal Speed Advisory Service Deployment (GLOSA)

Probe Vehicle Data (PVD) Service Deployment (extension of the existing version to
support the services TIW and SWD)

= =4 =8 a8 -8 -9
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The C-ITS pilot Niedersachsen contributes to the C-Roads cooperation by implementing and
deploying the following three C-ITS services:

1 Maintenance Vehicle Warning (MVW)
1 In-Vehicle Information/In-Vehicle Signage Service Deployment (IVI/IVS)
I 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

devel opment and i mprovement of t hi@S idrasgetarabyand tF
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 German motorway operator Autobahn GmbH.

In detail, in the Test Field Germany and Hessen interurban area, the service Emergency Vehicle
Approaching (EVA) and Green Light Optimal Speed Advisory (GLOSA) will be extended. The
following two new services will be implemented:

1 Connected and cooperative navigation into and out of the city (route advice), and
9 Traffic signal priority request (TSP) for emergency vehicles.

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

I Probe Vehicle Data Service Deployment (PVD)
1 Green Light Optimal Speed Advisory Service Deployment (GLOSA)
9 Traffic Signal Priority Request Service Deployment (TSP)
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1 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 German motorway operator Autobahn GmbH. 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):

1 ITS mobility GmbH 1 Hessen Digital Radio GmbH

1 Federal Highway Resaerch 1 Garmin Wirzburg GmbH
Institute (BASt) T NORDSYS GmbH

9 Continental Teves AG & Co. oHG 1 ESCRYPT GmbH

1 SWARCO Traffic Systems GmbH 1 Ingenieurgesellschaft fur Auto und

1 GEVAS software GmbH Verkehr GmbH

1 Heusch/Boesefeldt GmbH I e-Shuttle AG

1 Bayerische Medien Technik 1 The German motorway operator
GmbH Autobahn GmbH

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

Digitalisierung

Consortium members C-Roads Germany i Urban Nodes (CRG-UN)

=

ITS mobility GmbH

Federal Highway Research Institute (BASt)

Freie und Hansestadt Hamburg, Behoérde fur Verkehr und Mobilitatswende
NORDSYS GmbH

Magistrat der Stadt Kassel

OECON Products & Services GmbH

Fraunhofer-Institut fir Verkehrs- und Infrastruktursysteme VI

SWARCO Traffic Systems GmbH

GEVAS software GmbH

The German motorway operator Autobahn GmbH

= =4 -4 A8 -8 8 a8 -8 -
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Location

The so-called Day 1 Services are trialled in the German testbeds.

The activities of the Hessen Pilot are realised on the Test Field Germany around Frankfurt in the
following motorway sections:

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

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

1 A60, A67 and A671 in the whole Hessen area

1 sections of the A661 near Frankfurt

Figure 19: Overview of the test field of the C-ITS Pilot Hessen

Furthermore, the GLOSA service is implemented on national roads in a city in the Rhine-Main
region.
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Figure 20: Test area of the GLOSA service in Hessen

InNiedersachsen, t he currently existing R&D test area nA
(Anwendungsplattform Intelligente Mobilitat, Al M) 6 f ocuses on the wurban
Brunswick and serves as a platform for application-focused science, research and development

in the field of intelligent mobility services. 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, Braunschweig, and
Wolfsburg. As part of this new Test Site Niedersachsen existing gantries on the motorway A2

were extended with Roadside ITS stations (R-ITS-S) to provide C-ITS services for testing and
development activities via ITS-G5.

Figure 21: Niedersachsen pilot site stretch (Source: © OpenStreetMap)
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The C-ITS pilot in Hamburg comprises asetof C- TS services that wil!/
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 (12V) and vehicle-to-infrastructure
(V2I) communication.

Summary R-ITS-S
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Figure 22: 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 (cf. Figure 19) 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 23: 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 50 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 12/2021 54 R-ITS-S
are already in operation, including R-ITS-S from other projects).

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 additional C-Roads R-ITS-S went into operation in 2021 (see Figure 24 1 green layered
corridor), of which one for interoperability tests directly in pilot Hamburg as part of the ITS World
Congress. Up to 30 R-ITS-S with ITS-G5 and/or cellular-V2X are planned for the C-ITS Pilot in

Dresden.
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Key facts:

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

1 Integration of highly complex urban corridors

Figure 24: Overview on the Dresden pilot. Source: maps.google.de

Overview of progress by End of 2021

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 the virtual Cross-border Tests which must have
been shifted to 2021 due to COVID-19. Since the tender and implementation of the EVA service
had to be postponed and the contract was awarded as a direct award in the end of 2020, the
service was implemented in Q1/2021.
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In Pilot site Niedersachsen (CRG Activity 4) milestone M48 Lower Saxony C-ITS preparation
report was achieved in March 2021 by NORDSYS and OECON. Due to the COVID-19
pandemic, implementation of the IVS and PVD services were completed in November 2020 with
a year delay. Therefore, this task can only be taken after the entire deployment activity of all
services has been completed. The report was approved by the CRG Steering Committee. In
addition, virtual cross-border testing was carried out. The original planned physical cross-border
testing was scheduled for the summer of 2020. Due to the impact of the COVID-19 pandemic
and the restrictions on entry in Niedersachsen at that time, it was postponed to 26. i 30. April
2021. still, for the same reason, the colleague from member state France had to cancel the trip.
Therefore, the C-ITS pilot Niedersachsen in Germany had to cancel the physical cross-border
testing again and reschedule it to a virtual testing for two days. In fact, it only took one day to
discuss all the issues which was successfully completed on 10th May 2021. All three
implemented services (MVW/IVS/PVD) were tested with 13 participants from 5 member states
(Austria, France, Hungary, Slovenia, and Spain). The extension of the service deployment area
from A2 (E34) near Braunschweig to the A39 between Wolfsburg and Braunschweig is still
ongoing. The deployment of the infrastructure as well as the provision of these additional
services was temporarily implemented in 2021.

The Pilot Hamburg (CRG-UN Activity 3) fulfilled the milestone M39, which means that both
GLOSA and PVD are operational. At the end of 2021, 73 intersections were equipped with ITS-
G5 technology. This number includes five intersections of the HEAT project, which could be
augmented with additional hardware to provide the GLOSA service. All intersections are sending
MAP messages. A significant breakthrough in 2021 has been the successfully tested portioning
into different layers of single MAPs, which is necessary at a plurality of large and intermediate
intersections in the urban area due to size limitations in a specific MAPEM. The quality of the
MAPs has been increased during the year, especially with respect to bicycle lane information.
This is, amongst others, based on feedback from test track users, in particular in the run-up of
the ITS World Congress. The C-ITS Pilot Hamburg has been a noteworthy feature of this
congress and provided testing and demonstration facilities for multiple users. Due to legal and
technical restrictions, only mobile stations involved in city internal projects can provide
information for PVD so far. In March 2021, the pilot hosted the online workshop about PVD
within CRG-UN where the German pilots shared their views on this topic which will influence
further work on PVD improvements in Hamburg.

In 2021 the city of Kassel (CRG-UN Activity 4) fulfilled milestone M45. According to the defined
milestone, the GLOSA service is operational in the digital test field for connected driving in
Kassel. The specification documents for the PVD service were finished. In Q4/2021 the
implementation of the PVD service started. The implementation of the RWW service was
tendered and the implementation also started. In 2021 further traffic lights in Kassel were
equipped with functions for the traffic signal priority request (TSP) of public transport vehicles.

In 2021, the city of Kassel installed 11 C-ITS capable traffic light systems equipped with R-ITS-S
(by now 54 C-ITS capable traffic light systems). During the operation periods, the R-ITS-S
transmit the ETSI ITS-G5 messages MAP, CAM and SPaT. The message type DENM is
implemented additionally. Moreover, the expansion of broadband connections between several
signalised intersections and the traffic light control centre proceeded. In 2021, 4,9 kilometres
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civil engineering works were carried out for the broadband connection of the traffic lights with
optical fibre (by now in total 19 km, including those from other projects). The German motorway
operator Autobahn GmbH has discussed the internal interfaces for the implementations in 2021.
In the process, the overall system architecture was adapted once again. For route advice
exchanges with the city of Kassel and GEVAS occurred.

In 2021 Fraunhofer fulfilled two planned and one previously delayed milestones in the Dresden
pilot (CRG-UN Activity 5). The delayed service TSP (M59) was operational by end of March
2021. The C-ITS service VRU went operational (M61) on one specific intersection equipped with
camera-/sensor systems for the service. The service EVA was specified (M62), which is the final
service in Dresden within this project. It is planned to be implemented in 2022, allowing the final
demonstration event of all services in 2023. In 2021 Fraunhofer installed 5 R-ITS-S with ITS-G5
and connected to traffic lights for the services GLOSA, PVD, TSP and VRU.

Indicative budget overview C-Roads Ger many (i n ka)

2016 2017 2018 2019 2020 2021

725 1493 2091 2508 1590 1524

R-ITS-S installed based on funding by CINEA in C-Roads Germany

Pilot Hessen Pilot Niedersachsen

42 3

Indicative budget overview C-Roads Germanyi Ur ban Nodes (i n

2019 2020 2021 2022 2023

1510 6860 7373 12411 11199

R-ITS-S installed based on funding by CINEA in C-Roads Germany i
Urban Nodes

Pilot Hamburg Pilot Hessen/Kassel Pilot Dresden

73 39 11
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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 ({HVE-E\d€&) Text o
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:

1T AEgnatdoa O llm of Egnatia Odos motorway with s
volumes, rural environment, mountainous area, successive tunnels and bridges) in
northern Greece

T AAttica piloto: 20 km road secti on refecturddt t i c a
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:
0 Institute of Communication and Computer Systems, designated by MIT;
o University of Patras, designated by MIT;
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0 Centre for Research and Technology Hellas i Hellenic Institute of Transport,
designated by MIT,;
o EGNATIA ODOS S.A,, designated by MIT

1 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)

91 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 (Igoumenitsa
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%). It is managed by a Traffic
Control Center (TCC) and equipped with ITS related equipment (i.e. Variable message
signs, CCTV traffic cameras, traffic detection inductive loops, meteorological & smoke
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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
' 8 Pilcrsite (- 30km)

Figure 25: Location ofthei Egnat i a Od pilst&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.

54

Co-funded by C-Roads annual pilot overview report 2021
the European Union www.c-roads.eu




() C-ROADS

(e +]

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

ggggggg

uuuuuuuuuu
MESOGAIAS

AAAAAAA
nnnnnnnnn

(((((((

(=04

@ helD OO DO
mmw f\!uﬂ#’

Avs. o Dl . Dy,

¥ - KIFISIA
- & o e T ey A J
& ? AsGPousR y. <o ==
e
! g o i S
- 5
TNy e
3 y :Emm
F
-
b
£ %:z

Figure 26: Location ofthefi At t i ca Tol pileasitd Gr e ek

10 RSUs and 1 mobile unit have been installed in Attica Tollway. As far as Egnatia Odos
Motorway is concerned, 25 RSUs and 1 mobile unit have already been procured and are planned
to be installed by mid-2022.

Overview of progress by End of 2021

C-Roads Greece is implemented according to the timetable set in the Grant Agreement work
plan. In total, 26 out of 43 milestones have been achieved, i.e. approximately 61% of the overall
progress in terms of absolute milestones completed.

Activi-Ryads HRICatformd. During 2021, the planned n
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 2021. Best practices

on technical and administrative issues are followed.
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Activity 2 AGr eek -Radt GrteeceMmgarasgde aneery tfraitful viGual
stakeholder workshop (MS30) on the 8" of December 2021. The highly successful event
welcomed many notable speakers and organisations during the 7" ITS Hellas Conference,
showecasing the progress of the two Greek pilots and attracting 48 individuals.

Activity 3: APil odtnofiheG-i 8 SedviSpesofi Eani shed i

Activity 4: AProcurement and Components devel opm

two pilots, adhering to the schedule of the relevant MS35 (All equipment and components
purchased). Attiki Odos had selected the supplier since 2020 (NeoGLS), buying and receiving
all the equipment. Egnatia Odos, followed public laws and the relevant procedures for the public
procurement of equipment and services (EU Directives 2014/24 & 25 and their transposition into
national legislation as Law 4412/2016, 4782/2021). Two tenders were submitted electronically
on the ESIDIS platform for public procurement tenders and both were accepted as compatible
with the tender selection requirements. The chosen Bidder was the company "MOUSTAFERIS
SA", having in the selected form the support of an experienced Czech company under the name
"Cross Zlin.as" (www.cross-traffic.com). The agreement with the company-Supplier was finally
signed on December 14, 2021, when all the equipment is expected to be received in early 2022.

Activity b5: APil ot I ntegrationo. I n MS36 (Launch

Greek Pilot), the first set of services for the two pilots of C-Roads Greece relied on maobile
(LTE/AG) long-range communication, which through the GeoMessaging server implements
direct C-ITS services without the need for infrastructure (RSU / OBU equipment). This decision
was in line with the implementation schedule of C-Roads Greece. The results of the verification
were presented both to back-end and front-end for this first set of services. DENM and IVIM
messages were verified to be sent correctly by the back-end to front-end application. In MS37
(All services of the Greek Pilot launched), the other implemented services were presented, using
both the long- and short-range communication channels (Attiki Odos) and the long range
(Egnatia Odos).

Activity 6: APil ot Execution and Evaluationo. |
impact assessment methodology) the methodology for the assessment of impact areas was
developed. The data to be collected during the execution of the work and the links between this
data and the research questions were presented. The approach was to be based on the common
basis for the evaluation of the C-Roads pilots of the Member States, and to be adapted to the
particularities of the Greek pilot. The main goal was to better understand the impact of the
provision of C-ITS services on the Greek pilot. This requires an impact assessment approach
that can compare the observed pattern of behavior with some "hypothetical”" of what would have
happened without intervention, i.e., the impact of C-ITS Services is the result of a comparison
between a framework and C- ITS Services that operate or are activated on equipped vehicles /
devices and other vehicles that do not have C-ITS services or have them disabled. Parameters
and key performance indicators (KPIs) were defined as the comparison between the metrics
revealed with C-ITS and the baseline which is the current framework without C-ITS services.

Activity 7: fH RscadedmpkementatorofQ-laTrei n Greeceo. To be

56

Co-funded by C-Roads annual pilot overview report 2021
the European Union www.c-roads.eu

n

n

s



Indicative budget overview C-Roads 2 (i n
2019 2020 2021 2022 2023
27 242 928 1134 235

Kk

u

A

(

J

)

C-ROADS

57

Co-funded by
the European Union

C-Roads annual pilot overview report 2021

www.c-roads.eu



() C-ROADS

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, what successfully developed during the first phase of the C-

Roads and Crocodile project. 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 I TS G51 ddreansdest edn By | f c o
WthECO-AT speci fications (6Traffic jam ahead warnin
wor ks warningod, siOWe edtimelt ece-nudghbgebd, spead | i mitsod)
architecture i the 3 components i follows the ECO-AT specifications.

CITS

R-ITS-S VATS-S
Roadside Vehicle
ITS ITS
Station Station
WLAN (80211 pl

| IP based
communication

webservice
KML

ITS G5
(ETSI/ C2¢-CC)

Road
Mobile works
R-ITS-S warning
vehicle

Figure 27: System architecture

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
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services. Emphasis was laid on urban deployment, 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.

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 meROARSd(Hungary). tTlheeenvisagggd 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):
1 Rapid prototyping (to prepare physical implementations properly with 3D computer
aided design)

I Atleast 8 junctions equipped with C-ITS applications
I Atleast 40 test vehicles equipped with OBUs

Al'l together: 123 RS USsodar,lared\28 arebpéaened fornnstallatioh ie d
the upcoming years.

Involved partners

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

Other stakeholders:

E)

Budapest University of Technology and Economics (BUTE)

Budapest Public Road Plc

Automotive Proving Ground Zala Ltd (APZ2)

Municipality of GyR r

Municipality of Zalaegerszeg

Commesignia Ltd

Microsec Plc

Transport Research Institute Non-profit Ltd. (KTI) T Mobility Platform (PKI issues)
ITS Hungary Association (dissemination)

=4 =4 -8 48 -8 —a —a -9
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Location

With the extension, major part of motorway M7 (Mediterranean corridor) has been covered, and

urban deployment have beenc ar ri ed out in the city +<E&stMBd Rr by
corridor). In order to improve coverage and ensure continuity of service, new transceivers were

i mpl emented on motorway M1 GyRr bypass section at
is part of the existing 136-km-long M1 pilot section, motorway M1 between km 105-130. In the

C-Roads Hungary project we are focusing on motorways M1, M7 and urban pilot in the town of

Gy Rr by motaocdrithe town o\Zalaegerszeg by the Automotive Proving Ground.
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Figure 28: Location of the Hungarian RSU Positions

Overview of progress by End of 2021

The first phase of C-Roads was successfully closed in 2021 and the preparation of the second
phase has begun. In accordance with the Steering Committee, the closure of the first phase was
prerequisite of the start of the second phase. The public procurement documents were prepared
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and submitted to the procurement department. Due to external reasons the technical
documentation had to be recalled and some parts had to be changed and the procedure restarted.
This caused a minor delay in the start of the planned work.

Planned progress of the Action

The new locations and use cases have been defined according to the following table.

D G 1 K L M| N O P|Q R 5 T, |U V W | X ¥ Z AA AB AC AD AE AF AG  AH Al Al AK | AL AM AN AD
Status (install CRoads Securi = S £ & = g
Pilot site Road Name pla.mdl:y('rm:;’am uﬂ"f':ﬁ_s' Imphm:'llz 3&' 53{? ; f e ;& .f § §. 5 § ‘gs'_‘t'-' -é{"’ ‘?3 ‘;éf 6‘;
MM/YY)) 16oriey | 400N FIE/F/FIE/EESE WAVEVAY-FL N L
- - - Eij [+ A [ = 1~ - ||~ - |/~
5|Zalaegerszeg/ZalaZONE 762 planned by 12/22 16+ Y Y iy Yy YiYiY iy iy Y N
6|Zalaegerszeg/zalaZONE 762 planned by 12/22 16+ ¥ Yoy Yy YTYTYTY Y Y N
7|Zalaegerszeg/ZalaZONE 762 planned by 12/22 16+ Y Yiy Yy YiY Yy Ly Y N
8|7alaegerszag/7alaZONE 7401  planned by 12/22 16+ ¥ ¥ ¥ Yir VIYTYTY TV Y | N
9|zalacgerszeg/zalazONE 7401 planned by 12/22 16+ Y Yiy Yoy YiYiYivy v Y N
0|Zalaegerszeg/ZalaZONE 7401 planned by 12/22 16+ A Yy Yiy YiYiPY iy Y Y N
1|zalacgerszeg/zalazONE 7401 planned by 12/22 16+ Y Yiy Yoy YiYiYivy v Y N
2|Zalaegerszeg/ZalaZONE Platan sor iplanned by 12/22 16+ A Yy Yiy YiYiPY iy Y Y N
8|zalacgerszeg/zalazONE | Platan sor planned by 12/22 16+ Y Yiy Yoy YIYiYivy v Y N
4|Zalaegerszeg/ZalaZONE Platan sor iplanned by 12/22 16+ A YiY Yiy YiY Py Py ooy Y I N
5|Zalaegerszeg/7alaZOME 74013 planned by 12/22 16+ Y Y iy Yiy YiYiYiyYyoy Y N
6|Zalaegerszeg/ZalaZONE 7401 planned by 12/22 16+ A MiN i NN WNiNININ N M | Y VRU use case pilot
7|zalaegerszeg/zalazoNe M76_planned by 12/22 16+ Y Yiy Yoy NiNGN N N YN
B|Zalaegerszeg/ZalaZONE M76 planned by 12/22 16+ A YiY Yiy WNiNININ N Y N
9|zalaegersze/zalazONE M76_ |planned by 12/22 16+ Y viy Yy NiNiNiN N YN
0|Zalaegerszeg/ZalaZONE M76& planned by 12/22 16+ Y Yiy Yy MIN:IN:ININ Y N
1|zalaegerszez/zalazoNE M76_ |planned by 12/22 16+ Y vy iy NiNIN{N N YN
2|Zalaegerszeg/ZalaZONE M76 planned by 12/22 16+ Y Yiy Yy MiIN:IN:ININ Y N
3| Gyér 14 planned by 12/22 16+ ¥ Yoy Yy YIYiyiv oy Y N
4|GyGr 14 planned by 12/22 16+ Y Yiy Yy YIYIYiY Y Y N
5| Gysr 14 planned by 12/22 16+ ¥ Yoy Yy YIYiyiv oy Y N
6|Gydr 14 planned by 12/22 16+ Y Yiy Yiy YIYiYiYiyY Y N
7|Gyér 14 planned by 12/22 16+ ¥ ¥ oi Y Yy Yivyivyivy iy Y N
B

Table 3: Overview of planned progréss

InGy Rr due to the success of HhaNerthfSouthsadrridosthee p ,
C-ITS coverage.
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The main Pilot site for C-Roads 2 stays Zalaegerszeg. We have chosen the intersections after
detailed research and in accordance with the local authorities for the best possible effect. There
will be one intersection dedicated to test and validate only VRU use cases.
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Figure 30: Location Zalaegerszeg
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12. 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 V2V, 12V and V2l communications. Figure 31 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 Droghedai arange of
services.

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 i a range of day 1
services across the service categories will be tested together with development and
testing of day 1.5 services

I Section 4: Dublin i C-ITS services will be piloted within Dublin.

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 will include adverse weather
warnings.

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

I Road Safety Authority T | r el andés primary road safety
statutory body charged with reducing the number of fatalities and injuries on Irish roads

1 Enterprise Ireland i a government organisation responsible for the development and
growth of Irish enterprises

1 IDAT (Industrial 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 Academic institutions T Trinity College Dublin, Maynooth University and University
College Cork;

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

I Car manufacturers i Jaguar Land Rover;
I Road operators 7 PPP concessionaires (M50CL, Celtic Roads Group and Direct
Group).
Location

Figure 31: Location of the Irish pilot site and use cases
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