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Introduction

Core Members of the European C Roads platform are State authorities and infrastructure operators that
work together to achieve deployments that enable interoperable and seamless-lwooder C ITS
services for European travellers. At the current stagergsgntatives frontwenty-one European States

are committed to cooperate to enable interoperabld™S service deployments. The European C Roads
Platform is set up as an open platform inviting representatives from further European States.

21 Core &
8 Associated
Members

8 Years
of work

>2.200 OBUs
in public
transport

and service
vehicles

Experts are
using C-Roads
specifications

>2.700 RSUs
operational
in Europe

Figure 1: C -Roads overview

Starting in 2016 the EuropeanRbads platform was focused on the development of interoperable
specifications forming the basis forlTS deployments all across Europe. While in the beginning the
focus was clearly on-lTS deployments along European motags, since 2019 the scope was enlarged
towards urban areas. Currently more than 50 cities are starting to impleménsCse Cases.

The Annual Deployment Overview Report provides a summary of the activities performed in-each C
Roads Member State. The status of pilots, deployments and starting operations are described.
Additionally, the numbers of all installed Road Site Units and @ndBdnits are listed per country
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The Austrian Pilot Site

The GRoads Austria pilot was built on the core elements of the Europdais Corridor project in Austria
(ECeAT), as defined in the AustrianITS Strategy. Since 2016, a pilot area {ECadiving Lab) around
Vienna- based on ECAT specificationshad been operational and open for stakeholders in various test
cycles and crossorder tests.

LG gl a ! dzaldNAXI Qa A yAl Bwhg Rad with anZopehdbhdl T8 yStemiwittn the / 2

lifetime of GRoads Austria (initially 2012020). In order to facilitate that, a large tender for the national

NRf f 2dzi 2 7F FHTSFodrsié systetn KrétheNhdReéAustrian motorway network was issued,

including several hundred roadside stations and various-Dand future Day2 use cases from the

Gw2l R& OF{dlf23dz2Sd &l &0 NR RE -GB)andyiased cormnuidatiod®aged dzy A O
both on fully harmonized ‘Roads specifications) coexist to deliver the same content over different

media, shortrange and longange. This tender started end of 2018, with the intention to have the first

elements of this operational system, includingratfbatch of roadside stations, available in 2@1jist

in time for planned €Roads testing activities in 2020.

With the Delegated Regulation oRlITS not materializing in 2019, the tender was put on hold to reassess
the situation. After the formation of thezITS Deployment Grougnd 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 framewith the operational system and the first batch of roadside stations
now availablein 2021. This meant, however, that for mandatonR@Gads testing in 2020, additional
efforts had to be made to update roadside units from the-psasting EG@T Living Lab to the current

level of CRoads specifications and to have roadworks trailers ggdpvith GITS communication units.

A contract for dedicated pilot installations was awarded in late 2019, with 2&5T®adside stations
around Vienna, Graz and Linz available for testing in 2020. In the same year, a framework contract for
multifunctional roadworks trailers including-lTS (IT&5) was established, from which 15 units were
available for testing in 2020 and ready for operation in 2021. This number has risen to 18 units overall in
2021 and remained at that level since.

Due to COVI9 and resulting travel restrictions;Rbads testing activities came to a hold in early 2020.
In October of 2020, in between lockdowns, Austria was able to perform a small, but succakefd<C
crosstest on the Al near Linz, with speci®\ID19 precautions in place and support limited to virtual
meetings. With the COVADO situation worsening after that and a second lockdown in place, Austria
asked for an extension ofRoads Austria until the end of 2021 to enable proper testing, acdsimitile
CGRoads milestones and fulfil the vision of an operatiorEl €£rollout in Austria within-Boads Austria.

As a result, the pilo¢ planned to be only available for 2020vas extended until Q2 of 2021. The tender

for national GITS deployment at the roadside level was concluded in October 2020 and a framework
contract was awarded to Siemens Mobility Austriduieln was renamed to Yunex Traffic Austria after a
management carveut mid-2021. Out of that framework, an initial contract for the delivery of the central

GITS station and 175 170 roadside stations was obtained, including service and operation fior 1§

years. These first 175 roadside stations were selected to be placed on the motorways around Vienna, the
G6Said O2NNAR2NE FTNRY =+ A Sy ylopeiatve QTS gofridotifdm Rottdrdard dzNB 6 |
via Frankfurt to Vienna), around Gramdaon several border regions, to facilitate easier crosedler

testing. During 2021, these roadside stations have been deployed in several waves and have been put
into operation for testing (using Pilot PKls and later on ECTL LO), supplanting thesfaltdtions from

Q2 /2021 onwards for additionat®Roads test activities. In 2022, they were put into full operational mode

on bilateral trust with operational Volkswagen vehicles. When the requirements and the timeframe for
operational status on the EClhécame known (at the end of 2021), efforts for ECTL L1 evaluations began,
with the overall aim of moving to ECTL L1 as soon as Volkswagen does the same for all its vehicles. In early

7
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2024, the roadside and traildrased stations achieved a successful ECTL L1 evaluation, the vehicle
stations should follow in 2025. With an already planned PKI change in 2025, the complete deployment

will be ECTL L1 ready so®he roadside framework contract foresees for the deployment of 525 roadside
aldldArAzya 2y 1 dzaAGNRFQa Y2Gi2NBlre ySiGeg2N] YR GKS | A°
until full deployment is reached in 2025. Given an overall network lengainoeind 2250 kilometres, the

average distance between to stations would be less than 4 kilometreish a typical communication

radius of 1 to 2 kilometres for IT&5, this nearly accumulates to areéde coverage of the whole

network. At the end of 2024, 471 roadside stations weperational on the Austrian motorway network.

In addition to the roadside deploymentoflC¢ { = ! dza i NA I | f 42 RSOARSR (G2 S|
vehicles (equipped with amber or blue lights) withTS vehicle units, based on the available use cases

for such vehicles in the-Roads catalogue. A tvact for 100 vehicle units 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. Fully operational status was reached in 2022, algiateoal

trust with Volkswagen vehicles while working on obtaining successful ECTL L1 evaluation at the same
time. Based on very positive results and feedback on usifigsn these vehicles, another 105 vehicle
units were purchased in the following ywa including smaller units installed in traffic manager
motorbikes.These bikes are the first-O'S connected powered twavheeler implementations in full
operational use At the end of 2024, the total number ofITS equipped road operator vehicles han

to 105.

From 2022 onwards, the operational deployment effS in Austria at roadside, in vehicles and by using
trailers has continued in-Roads Austria 2. Additionally, ifRDads Austria 2, urban use cases have been
implemented in the cities of Graz, Wien aralzBurg, in order to bridge the gap between motorways and

urban areas. The use cases focus on public transport services, signalized intersections as well as hazardous
location notifications. This has continued and will even further expand in the scopRo&ds Austria 3

until 2025, by adding new use cases within the city of Graz and extending the implementatibhiSfaC

the city of Klagenfurt.

Moreover, further cities are planning to install roadside units aneboard units to transmit €TS
services in urban areas. For example, the city of Linz already started the first implementations. Other
Austrian cities are expected to follow in future.

Involved Partners

Stadt Wien

Wiener Linien

Stadt Klagenfurt

Land Kéarnten

Institut fir Technologie und alternative Mobilitat
pdcp GmbH

KMG Klagenfurt Mobil GmbH

1 ASFINAG
91 Contractors:
o0 Siemens Mobility Austria GmbH,
now Yunex Traffic Austria GmbH
0 Kapsch TrafficCom AG
I Stadt Graz
i Land Salzburg

= =4 4 & -8 -8 -
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Inter -urban

2021
2022
2023
2024
2025

Figure 1: Staged operational deployment of C ITS roadside stations in Austria from 2021 -2025

The operational €TS rollout / €Roads pilot in Austria covers several different areas of the motorway

network:

l

¢CKS Y202NBlFea | NR2dzy R -1#A SYNVBAY 3 K[SI 0FZNIEING Gl
deployment status in the first stage of deployment in 2021.

At the same time in the first stage of 2021, the motorways from Vienna to Salzburg
OAYyOftdzZRAY3I [AYyT O | aGNBGOK 2F ySIENXeée onn |
L dza G NR Iy LOCNI /22TNNRKR2 N/ 0S6SSy bSGKENIFYRas
definition the first GITS deployment area, were equipped with roadside stations, as

already declared in an MoU between these three countries in 2013. This initial deployment

also included the motorways around Graz (a known proving region for autordatgdg)

and severaborder areas, relevant for crodmrder deployment and testing.

Deployment wagxtended to the rest of the Austrian motorway network in 2022, with the

HAHH RSLX 28YSyd O2yOSYyidNIGAYy3a 2y (KS a. NByy
filling the gaps on the West corridor.

LY HAnHOX (UKS &¢I dzSNY éAdriatdITBRNR GoiridoNirdAdilch oy R G K S
Vienna were equipped.

The 2024 deployment has happened mainly in Styria, on and around the A9 but also S6 and
S36, as well as the motaand expressways to the north of Vienna.

2025 will fill the gaps on the rest of the Austrian motorway netwavkich spans around
2250 km in total. By the end of 2025, 525 roadside stations will be on the network.

c-roads.eu
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1 Road operator vehicles and trailers are stationed all over Austria in most of the 44
motorway operation and maintenance facilities and used operationally whenever and
wherever they are needed.

Urban
Pilot Graz

~ @ C-Roads Austria 3

Figure 2: Map of C -ITS pilot in Graz

The City of Graz started with a pilot site withi#RGads Austria 2 in 2019. The project scope was mainly
focused on the bypass routes of the two motorways A9 in the West and A2 in the South of the city. In
case of an incident on the motorways, the cityiged as a detour route with the streets B67, B67a and
B70 leading directly through the cityherefore, the first roadside station installations were located in
these streets.Actions in further projects focus on use cases and benefits for Public Trarespbr
Vulnerable Road Users, like irROads Austria 3 and SCALE. The City of Graz is currently working on a city
wide rollout of GITS infrastructure, with Public Transport being the main driving force.

The following actions were implemented iFRGads Austria 2:

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

1 Purchase of testing equipment to independently validate installed roadside units and to
generate scenarios.

10
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16 roadside units installed at signalized intersections on the aboetioned routes B67
and B70. All of those send SPAT/MAP information.

One roadside 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.

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

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

Equipment of a city tunnel with roadside units which are supposed to send out the
information of the variable message signs.

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

Implementations in GRoads Austria 3 consist of:

M Atleast two new use cases:

0 One will be the signalisation of bottlenecks for busses. Besides few permanent
locations for this use case, it will be investigated if a mobile version of this could
possibly be used for loAgrm road works.

0 The other one will be a warning message that pedestrians cross the street without
a pedestrian crossing at special locations.

1 Atleast three new roadside stations for a rollout of Public Transport Prioritisation (SI TLP).

1 A Broker and first hybrid tests: especially in a national context, discussions need to

continue which number of brokers is feasible and desirable.

11
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Figure 3: Map of C ITS pilot in Vienna

The pilot site Vienna includagban road sections from motorway intersection A23 / A4 (Knoten Prater /
Knoten Landstraf3e) to the city center with a total length of approximately 17 km and 70 traffic lights:

1 SchittelstralRe; Untere Donaustral3e Obere Donaustral3e Brigittenauer Lande

1 Rossauer LandeFranzJosefsKai¢ Dampfschiffstral3e WeilRgerber Lande Erdberger
Lande

9 LandstraBBer Gurte PrinzEugenStral3e
1 RingstralRe

The pilot area will be gradually equipped withTS infrastructure. This includes:

1 Purchase of necessary equipment and necessary replacements for existing traffic light
equipment.
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1 40 roadside units are already installed at signalized intersections across the-above
mentioned routes. All of those send SPAT/MAP information, additionally also other use
cases are implemented already.

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

1 Three different mobile onboard units were installed in vehicles of City of Vienna during the
project duration, which were used to test several use cases for the urban area.

I One RSU has already PT priority and emergency vehicle priority implemented.

Pilot Salzburg
Installation of ITS G5 RSUs and other ITS infrastructure in the City and Federal State of Salzburg

24 RITSSn the urban and Closeup City of Salzburg and periurban road
suburban environment of Salzburg w tV of Salzburg and periurban roads
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Figure 4: Overview of the ITS G5 RSUs in the pilot site Salzburg

Regarding the traffic management in the City of Salzburg and the surrounding area, a total of 17 ITS G5
RSUs were installed at strategically relevant locations. These strategic locations are located on the main
entry and exit routes (B1, B150, B155 and@®16 and out of the city of Salzburg and link the urban road
network with the highedevel motorway network (Al / A10).

Due to the high importance of the A10 motorway for transit and tourist traffic, ITS G5 RSUs and traffic
cameras were also installed along the A10 at seven junctions in the adjacent road network (federal roads).

At the Wals and Liefering motorway junctions, existing LED signs for parking information in the City of
Salzburg were updated with new hardware and connected to the certfBEGystem.
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The following €TS use cases were implemented, tested and evaluated using the ITS G5 RSUs installed
at the pilot site Salzburg as part of the implementation in accordance with the currently vRldds
specifications:

PVD * Probe Vehicle Data (PVD-VDC)

« Event Data Collection (PVD-EDC)
* Road Closure (RWW-RC)

- RWW + Lane Closure (RWW-LC)

>

1]

o S| » Signal Phase and Timing Information (SI-SPTI)
* Green Light Optimal Speed Advisory (SI-GLOSA)

IVS Dynamic Speed Limit Information (IVS-DSLI)
J +  Embedded VMS ,,Free Text“ (IVS-EVFT)

Figure 5: Overview of the implemented Day 1 and Day 1.5 C -ITS use cases with the ITS
G5 RSUs of the pilot site Salzburg

Installation of ITS G5 OBUs and implementation efTS use cases with different vehicle types

For the test and demonstration of Vehicle to Vehicle (V2V) and Vehicle to Infrastructure (M3)ise
cases, the following vehicles were equipped with ITS G5 OBUs as part of the Salzburg pilot site:

1 Two winter service vehicles of the federal state of Salzburg Road Maintenance Service
1 Three emergency vehicles with blue lights of the Austrian Red Cross, Salzburg Branch
1 Five buses from Postbus, operator of the public transport bus fleet in the City and Federal State
of Salzburg
The following @TS use cases were implemented, tested and evaluated at the pilot site Salzburg in
accordance with the currently validiRbads specifications using vehicles equipped with ITS G5 OBUs:

RWW +  Winter Maintenance (RWW-WM)

Si + Traffig Light Prioritization (SI-TLP)

Day 1

b——

Emergency Vehicle Approaching (HLN-ERVI)

Emergency Vehicle in Intervention (HLN-EPVA)
Public Transport Vehicle Crossing (HLN-PTVC)
Public Transport Vehicle at a Stop (HLN-PTVS)

HLN

Figure 6: Overview of the implemented Day 1 C -ITS use cases with the
ITS G5 OBUSs at the pilot site Salzburg
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Pilot Klagenfurt/Carinthia
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Figure 7: Map of C ITS implementations in Klagenfurt

In Klagenfurt, traffic lights along the main access roads to the city centre and on secondary municipal
roads will be equipped with-O'S roadside units (RSU). In addition, the alternative route of the motorway

Y YEIF3ASyTdzNI Qa

a3, dzto KeSeNppeN iy BSUS bk 18 tstél, addndZ® treffia

lights are planned to be upgraded within the projectRk@ads Austria 3 and X4ITS. This includes the

NELX  OSYSyd 2F (GKS GNIXFFAO ftA3IKGQaA

@ Beyedshi®, the dzy A |

installation of traffic detectors to optimize traffic management and the introduction of a central

YFylF3aSYSyid a
broadcast SPAT/MAP. Bus acceleratibtraffic lights is implemented where feasible.

The following actions are planned for 2025:

daidSyYy 2y Yt 3ASyTdzNI Qa -IliSslatofsATOe RSEsY Lidzi S|

gAlK

1 Upgrade of another eleven RSUs

T ' LIANIRS 2F GKS /INAYGKAFYQa GNIFFAO O2YLlzi SN
considering the new NIS 2.0 directive

1 Autonomous driving along a corridor with five traffic lights

1 Installation of four digital displays to additionally visualize the alerts coming from the
autonomous shuttles via-O'S

T 9ljdzA L) 6t dzS fAIKEG 2NBFYyATIGAZ2y&aqQ OSKAOf Sa

T t NA2NRGAT FGA2y 2F o6fdzS fA3IKG 2NBAFYyATFIGAZ2yaqQ @S

Furthermore, six RSUs are being installed in additional Carinthian municipalities
Feldkirchen, 1x in St. Veit).

(3x in Wolfsberg, 2x in
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Pilot Linz
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Figure 8: Map of C -ITS implementations in Linz

In Linz a test route was defined in the eastern part of the city, that is close to the harbor and the industry
region. It represents high importance in the road network by being a relevant connection between the
highway and the secondary network. The testite in Linz extends from the Hafenstral3e / A7 junction
via Untere Donaulande and Gruberstral3e to the PEngenStral3e / A7 junction. It connects Linz city
highway A7 at two points (points 6 and 7). As part of the test route, Gruberstral3e has greatigdte
deriving valuable findings due to the prevailing modal split with all relevant modes such as cars, trucks
and public transport (but no trams) and vulnerable road users such as pedestrians, cyclistscantke
drivers. In total eight crossingsll be equipped with €TS roadside units along the test route. In addition,

four OBUs should be installed in buses.

The following junctions are planned to be part of the test route:

Gruberstral3e/Lederergasse
Gruberstra3e/Weilenwolffstralle
Hafenstral3e/Stral3erau
Gruberstraf3e/Kaplanhofstralle
Goethestral3e/Designcenter
PrinzEugenStral3e/A7

=A =4 =8 =8 =8 =9
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i HafenstralB3e/A7
I GruberstraRe/Untere Donauléande

Overview of Progress by End of 2024

Inter -urban

On the interurban networkGITS roadside deployment includes 477 purchased roadside stations (RSUS)

where of 471 stations (RSUs) were installed and are operational. Additionally, of the 205 purchased

OBUs 105 were already installed in road operator vehicles and are operatior@lT83trailers were

purchased and are operational. All units are in bilateral trust with 1.5 million operational Volkswagen
GSKAOf Sad 1 ff NRFRAARS YR GNIXAfSNI dzyAlGa KIF@S &dzC
units are in active evaluatin to reach that status in 2025. A central TS unit is operational supporting

both ITSG5 VANET communication on all units as well as providing hydyas&el communication. The

following Dayl services are operational: Road Works Warning (RWW), Hamakdaation Notification

(HLN) and kYehicle Signage (IVS). Several-Dagrvices are in various stages of -geployment

6! dzi2YF SR +SKAOfS DdAzZARIF YOS o! +D0x / 2ftSOGAGS t SNJ

Urban
Pilot Graz

In 2024, the biggest milestone was the decision to transition the prioritisation technology of Public
Transport from radio frequency toITS. After the comparison of the pilot line, which was performed in
GRoads Austria 3, and gathering all necessagrimtion for the decision making, finally by mid of the
year the transition was allowed by the municipal council. This decision marked the starting point for the
city-wide rollout including the equipment of 200 buses and 100 trams. By end of 2024, hak of
necessary infrastructure was equipped witHTS. Equipping vehicles started in September 2024 and
about one third of all vehicles was equipped by the end of 2024.

Meetings with the regional public transport providers are still ongoing to get them onboard because there
are organisational topics to be discussed. This is not a showstopper forlffe deployment, because
NBIA2Yy Il f o0dzaSa KL @S hts up ® Sof. ThaNJit2oN®Brar has Sdrked tagetlieNI F
with a nationally funded project, called ITflowS, which focused on testing the possibilities to include
cyclists to the €TS network more actively. They tested haptic and acoustic feedback chyse@I TS

warning message. The project also included field tests and a survey to get direct feedback from cyclists.
The results are expected to be delivered by the end of the first quarter of 2025.

Pilot Wien

In Vienna there are traffic light controllers of four different traffic light suppliers (Yunex, Swarco, Gesig
and GPV) in duty. Due to lack of standards at the interface of traffic light controllers and Roadside Units
it is hard to combine traffic light edrollers from one supplier with Roadside Units of another one. But
there are exceptions: GPV provides proprietary interfaces and is therefore able to combine its traffic light
controller with Roadside Units of various suppliers. This resulted in a bragdty of supplier
combinations in Vienna:

traffic light controller Yunex / RSU Yunex
traffic light controller GPV / RSU Kapsch
traffic light controller GPV / RSU Cohda
traffic light controller GPV / RSU Yunex

= =4 =4 =9
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9 traffic light controller Swarco / RSU Swarco

9 traffic light controller Gesig / RSU Cross
Within GRoads Austria 2, 40 Roadside Units were deployed. Initiated by activitieRoadS Austria 2,
the City of Vienna deployed across the entire city another 87 Roadside Units without funding. Currently,
there are 127 Roadside Units active in Vienna.

Supplementary to the Roadside Unit deployment,-&F'E€ Central Management System was set up in
O2Yo0AYylL A2y 6AGK (GKS OAGeQa ,dzySE {OFfl GNIFTFAO O2
are connected to the traffic computer via a fibeetwork owned by the City of Vienna. Up to now only
Yunex Roadside Units are connected with thET'€ Central Management System due to the lack of
appropriate standards between Roadside Units and the traffic computer resp. the traffic light controllers.

In addition to the deployment of roadside V2X infrastructure,T8 infrastructure was deployed in
vehicles. There are 4 trams equipped with-Board Units and 1 GBoard Unit has been installed in a
car. Another 3 OiBoard Units are mobile ones and usedtars for test purposes. Overall, there are 8 On
Board Units active.

Based on the TS infrastructure deployment, several use cases were deployed:

HLN¢ Traffic Jam Ahead (HLNA)

HLNg Weather Condition Warning (HENCW)

HLN¢ Emergency Vehicle Approaching (HEWA)

HLNg Accident Zone (HL:-NZ)

Sl¢ Green Light Optimal Speed AdvisoryGEOSA)

SlI¢ Traffic Light Prioritisation (SILP) for Public Transport

Sl¢ Signal Phase and Timing InformationgBIT1)

PVD¢ Vehicle Data Collection (P\WIDC)

IVSc9 YO SRRSR +a{ eEUNPBS ¢SEGa oL =+({

HLN- Emergency Vehicle in Intervention (HERVI)

RWW:- Lane closure (and other restrictions) (RW\Y)

RWW- Road closure (RWARC)

Ly O22LISNIidAz2y 6AGK 2ASYSNI [AYASYIZ |y S@HTSIzt A2y
GLOSA use case was conducted. This consists of a questionnaire for tram drivers on tram line 2 along
Ringstral3e with 40 participants so far.

=2 =2 =8 =8 -8 =8 -8 -8 -8 -9 -9 -9

The most valuable use case for the City of Vienna ¢sT8affic Light Prioritisation (SILP) for public
transport. There are two Roadside Units from two different suppliers (Cross, Swarco), both using the
SSEM/SREM protocol for public transport priegtion. Vienna showcased a cramanufacturer
implementation, as the GBoard Unit in the 2 trams active in this use case are delivered by the supplier
Cross. In the followap project X4ITS, more traffic lights along tram line 2 will be equipped by Readsid
Units with the SSEM/SREM protocol to extend the showcase and build the basis for a broader
implementation in Vienna.

Pilot Salzburg

The deployment of RSUs and OBUs was completed as part ofRbad3 Austria 2 project at the end of
2024. Further rollouts of RSUs in the Federal state of Salzburg will take place as part of the X4ITS project
in 2025.

In the City of Salzburg and the surrounding area 17 ITS G5 RSUs were installed at strategically relevant
locations that link the urban road network with the higHerel motorway network. Additionally, existing
LED signs for parking information in the ©itysalzburg were updated with new hardware and connected
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to the central ATS system. Two winter service vehicles, three emergency vehicles with blue lights and
five public transport busesere equipped with ITS G5 OBUSs.

Pilot Klagenfurt/Carinthia

In Klagenfurt 26 RSUs are operational, 25 of them broadcasting SPAT/MAP and one is used to open a
barrier for line busses automatically. 23 of these RSUs enable bus prioritization. At one traffic light in
Klagenfurt a video based VRU detection at a crofsiganstalled, sending out DENM. At another traffic

light in Klagenfurt a video based VRU detection is installed, counting traffic and interfering with the signal
control. Seven RSUs are operational outside of Klagenfurt (5x in Villach, 2x in Woltstoaxdgasting

SPAT/MAP. Two RSUs are operational at two digital displays on a mountain pass road (B99 Katschberg
{GNI OGS Ay wSyy¢$S3a0> 6KAOK oNRIFROIFI&AG ay2é OKIFAYy NB
transport buses for prioritization at traf lights.

For autonomous shuttles to effectively communicate withTS RSUSs, the shuttles were equipped with
OBUs that were procured and installed in 2024. Given the critical importance of a stable and robust signal
for seamless autonomous shuttle operation, GP$m@mmas must be installed in the shuttles and
connected to the OBUs to facilitate autonomous localisation and navigation along a corridor equipped
with five traffic lights. These antennas were purchased and tested in 2024.

Pilot Linz

Until the end of 2024 six RSUs have been installed in Linz, with two more pldiwedise cases are

being implemented at the defined crossings in Linz. The first use case focuses on improving road safety
for vulnerable road users (VRUs). When cyclists are detected, a warning should be sent to vehicles so
that driving behaviour can be agted and road safety enhancetihe second use case in Linz focuses

on public transport prioritization. The objective is to minimize unplanned stops at traffic lightsjrmnsu

that the bus timetables are kept.

At intersections 1 to 6, RSUs have been installed, at intersections 7 and 8 installations are planned in
2025. Intersections 1, 2, and 3 cover the use case "Vulnerable Road User", while intersections 1, 2, 3,
and 4 cover the use case "Prioritization of Pb O ¢ NI y a LJ2 NI ¢ @

Additionally, four OBUs were implemented in buses from two different providers for public

transportation. In total, six OBUs are planned to be implemented in buses until the end of the project
to enable communication with the RSUs at the intersections inesd.

Installed RSUs and OBUSs

Interurban
On the interurban network 489 RSUs as well as 105 OBUs were installed so far.

Urban

In the urban area 263 RSUs as well as 208 OBUs were installed so far.
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The Belgium (Flanders) Pilot Site
C-Roads Flemish Pilot (2016  -2021)

The main objective of the-Boads Flemish pilot was to operate and assess the deployment of a cloud
0FaSR W@ANIdzr £ Ay TFNI &l NUzO § lasNsérdicesFcanNdctingréad Gs&rFvBtiO i A @S
the Traffic Management Centre (TMC) while allowtimg TMC to directly interact with the end users.

The pilot shall also bring an opportunity to upgrade Traffic Information Services and Traffic Management
Services as offered today.

At the test site existing cellular based -4G/LTE mobile communication networks were used in
combination with the HERE Location Cloud and the local Traffic Management Centre, which allowed a
group of test drivers to receive and potentially update sele@afety Related Traffic Information (SRTI)
using low latency data exchange, in line with the European Commission Delegated Regulation (EU) No
886/2013 and the recommendations in the final report (phase I) of the ELE @latform.

Involved Partners

f Flemish Department of Mobility 1 ITS.be o
1 HERE 9 Tractebel Engineering
Location
vvv'"-—'--"-coe'c.; " "/ l'.!;ll ), \\
Overflakkee . . .l\ . ~He’1_togs_ansch:\,.
>, A X
L S N ; ,,/ 7 N/ h
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Figure 7: Location of the Belgium (Flanders) pilot site

The pilot covered all motorways part of the core network in Flanders, including R001, E313, E17/ E19,
E34 and E40 that are part of THENorridors. For evaluation purposes, emphasis was given to the E313/
E34 segments.

Final Status by End of 2021
The GRoads Flemish pilot ended on'30une 2021. The only activities were:
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1 A virtual demonstration of the pilot (with recordings made during trips) on 17th June 2021.
1 The evaluation of the pilot.

The main objective of the-®Roads Flemish pilot was to operate and assess the deployment of a cloud
0FaSR WOANIdzZ f Ay TN ad NHzOAT826Hices domnbdLling xbad BSEIE BitD thet & S
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 drives were executed at the begng by members of the-Boads 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 tiye quali
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 was difficult. Starting with the ambition of getting 1000 userbaarded for the pilot it
became difficult in situations where peopteostly 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 a
recruitment agency the project consortium tried to mitigate the risk of having significlesdypilot 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 it has to be
taken into account that the other warnings were shown less to the drivers or were never shown to them.
The drivers were asked if thelTS information hé any impact on their driving. When they 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 with the service performance (56%).

Although the service was generally rated positive only 9% are willing to pay for this service. 73% state
they will not pay for this service. This is very important to know for future models regardil§ C
implementation. 45% of the respondents would reaoend the service to others. This is important to
know when further implementation actions are constructed.
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Antwerp VHelmond Pilot Site

CGRoads AntwergHelmond started in 2022 and has the ambition to integrate Cooperative Intelligent
transport systems (CT'S) with advanced driving assisting systems (ADAS, especially intelligent speed
assistance (ISA)), urban vehicle access regulationsR)UM#A (urban) mobility services (buffering of
trucks, prioritization and mukimodal information). The combination of these services should lead to
better roadsafety and liveability.

The coverage of the 4G solution will be made available on the whole pilot site (city of Antwerp,
Helmond, RingRoad, highway (see map)). One spot near the city of Antwerp will be equipped with the
RSU and ANPR regarding the UVARcase.

The duration of every pilot on the three sites will be six months, spread in time. The pilot in Antwerp
and on the indicated sections of the THENoad network will start simultaneously (Nov 23). The Pilot in
Helmond will start later (Jan 24), partly oagping. There are 3 main use cases:

1. GITS and ADAS

Main focus will be on Intelligent Speed Assistance (ISA). ISA is a system that helps drivers maintain the
legal speed limit. It was tested in many countries with beneficial outcomes on speed reduction, livability,
and traffic safety. €TS services that ivbe combined with ISA are:

Road work warnings

In vehicle Signage (dynamic speed information)

Other Hazardous Locations Notification

Traffic Light Manoeuvres Road and Lane Topology (if applicable)
Traffic Jam ahead (testing on highways)

Raitroad crossings

E R

This service will be available on all pilot sites and available for private drivers and truck drivers. The
vehicles will be equipped with an OBU system to provide the combined ISAlAIsIsErvices. ISA will
be a halfopen system to prevent the driver speeding.

2. CGITS and UVAR

More and more cities have urban vehicle access Regulations (UVARS) which are used to improve the
livability within urban areas. The-ITS service will be extended with user specific information when
entering UVAR zone. Specific use cases are:

I Temporarily Speed restriction near school areas

9 Access regulation for truck drivers depending on time and place {lots, access
restrictions,...)

I Speed restriction for micro mobility users depending on time and place (active users)

9 Cutthrough traffic warnings

This service will be made available and tested in the urban area of Helmond and Antwerp. The
information will be provided by the use of an OBU or smartphone application to the drivers.

3. CITS and (urban) mobility services

Within the Antwerp region a lot of works are planned on the +#iogd within the next 10 to 15 years.
This will have a large impact on local, national and international traffic in the region, near and in the
city. Specific use cases are:
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Truck traffic buffering by providing specific information to avoid traffic jams.

Traffic light prioritization for different active mobility users and trucks

P+R information for drivers on the highway.

f ¢NIFFAO al yl3aSYSyd t2NIFE G2 Y2yAG2NI 3 |yl fe:

ERE W

This service will be made available and tested in Antwerp and on the indicated sections of tfie TEN
road network. Traffic Light prioritization will be made available in Helmond. Information will be made
available for truck and private drivers.

Involved Partners

1 Tractebel Engineering (private) 1 BeMobile
1 City of Antwerp T V-Tron )
f City of Helmond 1 Transport & Mobility Leuven
1 Lantis/BAM 1 PXL Hogeschool
1 Yunex
Location

This project will pilot a cooperative ITS solution enabling safdgted traffic information services for
different type users: private car drivers, truck drivers and active mobility users. The pilot sites are city
of Antwerp, city of Helmond and sectisiof the TEN road network (Ring Road Antwerp R0O1 and links

to Al2, E19, E313; E34 connecting Antwerp with the Netherlands).
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The Belgium (Wallonia) Pilot Site (2017 -
2021)

In BelgiumWallonia, a €@TS pilot has been carried out from rEA17 to end 2021. The cellular based
service, which has been implemented in collaboration with service provider Coyote, continues to be

provided.

The implementation and the development oflTS 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.
The traffic management centre has been updated and recentlyippgd 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 road user
information.

Involved Partners
%m&%m TRACTEBEL

&5 SOFICO

F

q Partners GRoads Wallon... .

eNGie SIEMENS

1 (1)RSU
R
q (2) 4G COL%TE
Location

b dbats

‘Montegneer| st

/
ce—Berleur//

7

/

Figure 9: Localisation of the RSUs near Liege (Background: Google Maps)
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messages server.

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

Final Status by End of 2021

In phase 1, Wallonia has participated in the testing and implementing of harmonised and interoperable
CITS services. Through a Partnership in between SOFICO, Tractebel and ITSt®elgitojects for
CITS use cases deployment have been implemented on part of the Wallonia highway network.

91 For the first one, the focus has been placed on the-IGS technology: 6 RSUs have been
installed on the A602 junction as well as 4TS messages server. The A602 junction hosts
important traffic volumes and features major security issues since it stsngi an urban
environment highway featuring a succession of tunnels and bridges through the city of Liége.

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 has been dspbklgng approximately
427 km of Walloon motorways via the Coyote community.

Wallonia has currently no new project in the frame eR@ads phase 2.

Installed RSUs and OBUs

6 RSUs have been installed but currently no OBUs are in service.
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The Czech Pilot Site

The CRoads Czech Republic project, as part of the first Europ&toads set of projects between 2016
2021, resulted in pilot deployment of most of Dayand Dayl.5 hybrid ATS services in six pilot sites
located on motorways, in urban areas, as welaasailway level crossings.

Since then, the Czech Republic stayed active in tRedtis Platform both duringRoads 2 (via the-C
Roads Austria project) and theRbads Extended (as a partner of the project). Since 2021 Czech Republic
has been continuously developing the originalopilGITS deployments both by extending the
coverage/number of €TS stations, and by adding new services. Some of these deployments are no
longer considered pilots and are now in full operation providing services such as Roadworks Warning,
Hazardous Locath Notification or Emergency & Public Transport Vehicle Priority at signalized
intersections and others.

In recent years Czech Republic further supporté@€deployment by facilitating European and national
funds aimed for €TS (utilizing both shorange and longange communication technologies) which
resulted in numerous implementations mostly in citiés a result, €T'S technology and services have
been either piloted or are fully in operation in 11 Czech cities and 5 more are in various stages of project
preparation for @TS deployment. On top of that, 252 km of motorways are covered b@3Tshort

range communication technology with the aim to increase this number to almost 800 km by 2025 to
cover all the major motorways in the country. Along with RSUs installed on motorwlS, stations

are also being deployed in all maintenance vehicles amitets operating on the motorways. Road and
a2li2NBlF & 5ANSOHTS datidn €S Back OfficeNatsd providesTS services via long
range communication at the entire Czech road & motorway network.

All ofthe deployments follow the Roads specifications and are supported by the Ministry of Transport
and the Road and Motorway Directorate (national motorway & folsissroads operator) which also
LINE BA RS (KS dadlcd A Dy ISPKEAE pinHaihgé sever to establish mutual trust

and exchange of data. These services are providedlitS@perators free of charge. In 2024 Czech
Republic completed the process of establishing mutual trust between the Czech national PKI and
Volkswagen productionehicles, and thus messages generated by the Cz4€ls Gfrastructure are

being displayed in VW vehicles.

Involved Partners

Original GRoads Czech Republic (2€2@1) partners:
1 Ministry of Transport;, project coordinator
1 Road and Motorway Directoratenational motorway & firstclassroads operator
T .NYySyailsS ¥TBmodfykond opesator
T { LINY @I coafidnd failvay©@perator
I INTENS Corporation
1 02 Czech Republic
1 T-Mobile Czech Republic
T ' ¢5 t NI KF
1 Czech Technical University in Prague, Faculty of Transportation Sciences
9 Associated partners
0 Public Transport Company of Ostrava
0 Public Transport Company of Pilsen
o ~12RI ! dziz2
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CGRoads Extended (2024 partners:

9 Ministry of Transport
I ITS&S Czech Republic

Location

GITS deployments in the Czech Republic can be split into the following categories:

Motorways
Between 20172021 the deployments focused on the busiest parts of the-TERtwork:

1 Ring road around Prague (DO)

1 D1 motorway around Brno

1 D11 motorway between Prague and Hradec Krélové
1 D5 motorway between Prague and Pilsen

These deployments total of 252km covered by sharige ITS55 technology along with respective
maintenance vehicles and trailers equipped withilS OBU stations.

In 2023 the Road and Motorway Directorate launched 2 more deployment projects to extendTig C
coverage to the entire TEN network. In 2025 almost 800km of Czech motorways (and respective
maintenance vehicles and trailers) will be equipped wHiT €TSG5 technology providing HLN, RWW,
IVI and PVD services.

. wes C-ITS coverage by 2021
\Liberec =i

Usti nad Labem:,_ - mmm— C-ITS coverage by 2025 — currently in
{

installation

Hraaec

NG Kralove<
s Karlovy ®
s &vary | =\
& e Pdrdubice.—
® ‘ Ostrava

N\Olomouc
p | S

Jihlava @/ Zlin

§ Ceske Budéjovice

Figure 10: Short -range C-ITS technology coverage on Czech motorways

The Central €TS station (LTS Back Office) of RSD provides the same services vizatmgg
O2YYdzy AOFUGA2Y 0 GKS SYyGANB O2dzy iNEQ& NRIFIR | yR

Cities
As of 2024, €TS has been deployed in the following cities:
28
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1 Brnog full operation; 155 RSUs, 790 OBUs in public transport vehicles, 46 OBUs in emergency
vehicles, 10 OBUs in maintenance vehicles; planned extension in 2025

1 Hradec Kralové, full operation; 40 RSUs, 120 OBUs in public transport vehicles, 8 OBUs in
emergency vehicles, 10 OBUs in maintenance vehicles

1 Karlovy Vary full operation; 7 RSUs, 7 OBUs in public transport vehicles, 3 OBUs in emergency
vehicles; planned extension in 2025

1 Mladé Boleslay full operation; 12 RSUs, 29 OBUs in public transport vehicles, 12 OBUs in
emergency vehicles; planned extension in 2025

1 Ostravag pilot operation; 28 RSUs, 650 OBUs in public transport vehicles; planned extension in

2025

| | @ N pjldt@peration; 2 RSUs, 50 OBUs in public transport vehicles

Prahag pilot operation; 4 RSUs, 21 OBUs in public transport vehicles; planned extension-in 2025

2027

1 t f T¢Pibt operation; 30 RSUs, 10 OBUs in public transport vehicles, 4 OBUs in emergency
vehicles; planned extension in 2025

1 ¢ njSpNbBoperation; 10 RSUs, 25 OBUs in public transport vehicles

! KSNAT] S c¢pildtbperationi SRSU, 1 OBU in emergency vehicle

1 Olomoucg pilot operation; 5 RSUs

Furthermore, the following cities are in various stages of project preparation-foECeployment:

f  Usti nad Labem
1 Zlin
1 Teplice
1 Most
1 Litvinov
Y ® Full operation
S L = ® Pilot operation
TepliceP gUsti nag Labem \— RS
e ‘ﬁ_{‘. ‘ Mladtgjif ) ® Planned deployment
® X ~Boleslav -adec
, “Most— ° :F : Hr?dgcl -
| Krdlové-
/Karlovy o/
) 5’513%‘ _‘Vary;ﬁ J, f

Figure 11: Current and planned C -ITS deployment in Czech cities

Railway
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As a partﬁof the Roads Czech Republic project in 2018, the Czech national railway ope&iciva
OStSTYyAO 6{¢0 KIFa SljdzAi LILISR n  NI-IAS statiods inforsled © pilotONR & & A y
the HLNRLX service.

As of 2024 these four pilot sites remain the only railwdy £implementations in the country, however

{¢ LIXlLya G2 SEGSYR GKS RSLIX2eYSyd (2 2RIKSNI 20 GA:

[ ] .
. ®  ®podsedice
Bélusice

® Uhfetice
® Horka

Figure 12: Pilot C -ITS deployments on railway level crossings

Overview of  Progress by End of 2024

Described in previous chapters.

Installed RSUs and OBUs
As of 2024, the €T S installations in the Czech Republic sum up to:

- Motorways
o 108 RSUs
0 230 OBUs
- Cities
0 294 RSUs
o 1792 OBUs
- Railway
0 4RSUs

w2l R YR a2i2NBl & -HS oo @ Bicki$fiog) pravidey atithviide ¢overage
of longrange GATS services.

30

Co-funded by
the European Union

c-roads.eu GRoadsAnnual GTS Deployment Overview Report 2024




(C crRoADs

The Danish Pilot  Site

Denmarkwas part of the NordicWa$ (20202023), a project involving the Nordic countries Denmark,
Finland, Norway and Sweden. The main objective of the NordicWay 3 was to conduct pilot studies to
further develop interoperable Day and Dayl.5 GITS services and support infrastructur@deness for
connected and automated driving in Scandinavia.

Denmark contribution to the Nordicway 3 comprised mainly of assisting horizontal activities, such as
interoperability issues, data sharing, communication, IT architecture, dissemination and tesiisding
a smallscale pilot deployment.

NordicWay 3 project (2022023):

1 Demonstrated as a larggcale pilot the feasibility of Daly and Dayl.5 services using hybrid
communication solutions, which are fully based on European and global standards. NordicWay
3 deployed coordinated pilots on Cooperative, Connected and Automidiaallity in urban
areas, interfaces between urban and interurban areas and motorway sections.

I Contributed to the harmonisation and interoperability of thelTS 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 cooperatidnimdiustrial partners.

1 Supported the development and implementation 6f TGS services, adapted to the conditions,
urban and interurban environments in the Nordic countries.

1 Further elaborated and expanded the business models anesgstem required for large scale
hybrid implementation of services as well as sharing of the required data.

Involved Partners

The Danish Road Directorate

Location

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

Final status by end of 2024

At the end of 2023, the NordicWay 3 project ended. No permanent deployments were done as part of
the project.

Please refer to th€-Roads Annual-O’S Deployment Overview Report 26@3more information.The
results of NordicWay 3, as well as of the previous NordicWay projects, can be accessed at
www.nordicway.net

No new pilots were deployed during 2024

Installed RSUs and OBUs

As mentioned previously, no permanent deployments were carried out.
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The Finnish Pilot  Site

The Finnislpilot was part of the NordicWa$ project (20192023) running in the Nordic countries
Denmark, Finland, Norway and Sweden. The main objectives of the NordicWay actions were to perform
studies in order to further develop interoperable Dayand Dayl.5 GITS services and support
infrastructure readiness for connected and automated driving in Denmark, Finland, Norway and
Sweden.

NordicWay 3 project (2012023)

1 Demonstrated as a larggcale 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
coordinated pilots on Cooperative, Connected and Automated Mobilityurban areas,
interfaces between urban and interurban areas and motorway sections.

I Contributed to the harmonisation and interoperability of thelTS 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 cooperatidnimdustrial partners

1 Supported the development and implementation 6f TGS services, adapted to the conditions,
urban and interurban environments in the Nordic countries.

1 Further elaborated and expanded the business models anegstems required for large scale
implementation of services as well as sharing of the required data.

In NordicWay 3, the Finnish partners were especially focusing on piloting central systems and
interchange network deployment, piloting Day 1 and Day 1.5 services and CCAM. During the
NordicWay3 project the feasibility of services was studied, proof ofequtrmlots were performed, the

roles of the stakeholders for full deployment of thdTS services was addressed, and the readiness of
the communication networks for full deployment was addressed.

Major focus was on the flagship pilots for traffic lights and Emergency Vehicle Approaching (EVA). For
traffic lights, a prestudy was performed with as main target to specify an interoperable system capable
of including traffic lights from different proders and different models, as well as being interoperable
with the other NordicWay partners and withRbads. A node for collecting traffic light data was set up

in the city of Tampere, and connected to the Finnish interchange. The data of the trafficvligre
analysed, and actions for future deployment, such as the guidelines for the procurement of intelligent
traffic lights were drafted. In addition, both long range and short range (usingvRXEDirect)
communication were piloted in Tampere, includinge of the EU CCMS. The #@ale data from the

traffic lights were actively used by other European funded projects, such as the HEU project IN2CCAM.

Additional in Tampere geofencing was piloted, using the platform developed for the city of Gothenburg
in the NordicWay 3 pilot. The city of Tampere participated actively to tRe&tls WG4 activities.

Regarding Emergency Vehicle Approaching, ssprdy was performed. Privacy related issues were a
key challenge, which prevented to proceed to a pilot during the NordicWay3 project.

In the city of Helsinki severallTS services were demonstrated. Pilots included the use of LiDAR for the
detection of pedestrians in urban intersections, includiny € services for traffic analysis and conflict
warnings. In the city of Vantaa a pseudy related to TM2.0 and-O0’'S was performed.

During the activity, also issues related to the full deploymentdi&services were addressed. The roles

of the national and local authorities for the deployment of S services, compliant teRbads, were
analysed. Attention was paid to the actionsenled when proceeding towards the security level L2,

32

Co-funded by
the European Union

c-roads.eu GRoadsAnnual GTS Deployment Overview Report 2024




(C crRoADs

including certification of both €IS devices and-ITS actors. The study made recommendations
regarding the actions Fintraffic has also prepared a proposal for a roadmap for national level
deployment of TS services.

Traficom implemented a study to clarify the views of the transport industry ontimal traffic
information services. The study carried out an online survey for freight drivers, as well as interviews
with representatives of transport companies working dnving arrangement and transportation
planning, as well as representatives of companies providing transport information services. The most
useful datasets among transport companies were road weather information services as well as incident
and hazard warimgs. These safetielated datasets may improve safety and punctuality and decrease
costs through better logistics planning and better driver awareness when on route.

Traficom studied actively the performance requirements arising freliSCservices towards cellular
networks. The study identifies the key performance metrics and indicators relevari 18 @essages

and proposes recommendations for the quality of seewidgth regards to each indicator depending on
the GITS service and operating environment.

Published reports:

1 Acceptance and need of retne traffic information services in the transport industry (HGV
user acceptance of-ITS).
https://www.traficom.fi/sites/default/files/media/publication/NW3
ammattilikenne Loppuraportti Traficom_final%20%28002%29.pdf

9 Study on spatially regulated road transport services and their prerequisites.
https://www.traficom.fi/sites/default/files/media/file/Alueellisesti%20rajat
tavat%20tieliikenteen%20palvelut%20ja%20niiden%20edellytykset.pdf Final report A5 Ver 2.1
Page 16 of 32

1 The roles of the authorities in the implementation and operational use of Cooperative
Intelligent Transport Systems (CITS) services.
https://www.traficom.fi/sites/default/files/media/file/GITSroolit_raportti_final.pdf

9 Prestudy of the digitalisation of traffic regulations and restrictions.
https://www.doria.fi/bitstream/handle/10024/183693/vj_ 2022
9 digitalisoitujen_liikkennesaantojen_web.pdf

Involved Partners

The Finnish partners of NordicWay 3 were

Finnish Transport and Communications Agency Traficom
Finnish Infrastructure Agency

Traffic Management Company Fintraffic Ltd

Fintraffic Road Ltd

City of Helsinki

City of Tampere

City of Vantaa

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

Overview of Progress by End of 2024

The NordicWay project ended at the end of 2023. No permanent deployments were done as part of the
NordicWay 3.
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Please refer to th€-Roads Annual-O’S Deployment Overview Report 2@@3more information.The
results of NordicWay 3, as well as of the previous NordicWay projects, can also be viewed in the
www.nordicway.netwebpage.

No new pilots were deployed during 2024. However, twid € related studies were published:

- Utilisation of commercial mobile networks in the deployment dffS services,
https://www.traficom.fi/sites/default/files/media/file/GITSmobiili-
loppuraportti 11 2024.pdf

- Piloting cybersecure and interoperable cellulaiTS services,
https://www.traficom.fi/sites/default/files/media/publication/2024%2005%2029%20C
1TS%20pilot%20final%20report.pdf

Installed RSUs and OBUs
No RSUs neither OBUs are installed.
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The French Pilot  Site

France contributes to th€&-RoadsPlatform throughfour projects: InterCorGRoadsFrance GRoads
1), InDID GRoads2) and SCALHhey all build on the results of SCOOP@F, which was the first pre
deploymentGITSproject in France.

InDiDproject, is part of the continuity of the activities carried out within the framework of the SCOOP,
InterCor and>-Roadgrojects, 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 thegitoyment on a large
scale in various operating environments.

The project is based on a strong consortium, bringing together several stakeholders from industry,
mobility and the digital sector. Coordinated by the Ministry in charge of Transport, it has more than 20
partners, including local authorities (the City cdri8, the Metropolis of AbMarseille Bordeaux
Metropole, the European Collectivity of Alsace (CEA), the Eurometropolis of Strasbourg (EMS) and
al A NA SnPRoGence EAben-Provence) and the Department of Isére), interdepartmental road
directorates, notorway companies and their representatives, academic partners and companies.

Ly WdzyS wnuns FFGEGSNII ¢ Y2ydKaQ SEGSyarzy I LILINRGSI
deliverables approved during the first quarter of 2024, and the organisation of a final seminarithe 11

and 12" of JuneThe final event of InDIiD took place in Valenciennes, on Université Polytechnigue de

Hauts de France (UPHF) campu®HF coordinated the organization of the event with the help of

CEREMA, and with contribution of all InDID partners to produce the material. The event was available

in both French and English, thanks to the presence of interpreters. It was also broadcast live on YouTube,

in French and English, and replays are available anline

Started in September 2024 abdilt on the results of InDiD and former projectsetSCALE projeaims

to scale up the deployment of maturelTSservices and to advance the technical development and
impact assessment of newlTS use cases across 10 representative Pilot and Operations Sites in Europe
(6 in France)By enabling realorld deployments in diverse traffic and mobility contexts, the project
ensures practical, scalable solutions that support #ergn adoption.

SCALE directly addresses the barriers that have hindered the industrialisation efftBee€osystem,

such as fragmented technologies, uncertain investment models, and lack of harmonised operational
frameworks. It promotes a structured approach to lasgale deployment, ensuring service continuity
through hybrid communication models and fostering interoperability among infrastructure, vehicles,
and digital platforms.

The projectwill run until the end of 202&nd bringstogether former and newstakeholders national

public authorities (CETU and French Ministry of Home affairs), local authorities, also road operators
05SLI NISYSyda RS QI SNY¥dzA 6> RSa /8GSa RQ! N¥2NJ Si
Brieux, régions Bretagne et Nouvelle Kgine), and industrial partners (among them: Continental,

Ampere et Stellantis, Bouygues Telecom, SNCF).
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SCALE

Public road
operators

Private road

French Ministry in charge of Transporénd
its Interdepartmental Directorate of Roads

as deconcentrated state services

Concessions companies and provider of

road transport services

French Ministry in charge of Transporénd its
Interdepartmental Directorate of Roads
deconcentrated state services

Concessions companies and provider of road
transport services

1 Association of French Motorway 1 AREA
operators / Companies | Cofiroute (associated partner)
Concessions ¢ AprR f ATMB (associated partner)
companies ¢ sANEF  Atlande (associated partner)
9 Vinci Autoroutegcomposed of ASF,
Cofiroute and ESCOTA)
NEtErEl 9 French Ministry of Home Affairs
Public 1 IGN T/9¢; Obldrz2ytf /SyiSN
. : . T5SLI NUSYSyu RS f Ql SNI
1 AixMarseilleProvence Metropolis .
Local . : 9 Bordeaux Metropolis
- 9 City of Aixen-Provence .
Authorities FavA . B A 9 European Collectivity of Alsace (CEA)
T 5SLI NISYSYyu RS ¢ .
and road g 9 Eurometropolis of Strasbourg (EMS)
1 Bordeaux Metropolis . . .
operators . i Valenciennes Metropolis (associated partner)
1 European Collectivity of Alsace , . .
1 Eurometropolis of Strasbourg 9 Département de la Correze (associated partner)
9 Région Bretagne (associated partner)
1
1 CEREMA
1 Université Gustave Eiffel 1 CEREMA
1 Université Clermont Auvergne 9 Université Gustave Eiffel
Research ¢ ynjversité de Reims Champagne { Université Clermont Auvergne
institutes / Ardennes { Université de Reims Champaghedennes
U”"é_ers'“eS/ 1 Bordeaux INP 1 Bordeaux INP
SIlidies 1 Institut MinesTélécom 1 Institut MinesTélécom
9 Université Polytechnique Hauts de 9 Université Polytechnique Hauts de France
France 9 CY Cergy Université
1 Eurecom
i Valeo
I Green communication
9 Ampere
9 Transpolis
T Valeo I S3Pweb
Solution i TomTom 1 Kleyling
providers/ 1 Green communication 1 ITxPT
Industrial 1 Transdev (until end of 2022) 1 SER
iartne_rs_l 3 gﬁo:iince  Continental
ssociations : I Institut Vedecom
9 Institut Vedecom :
1 Le LAB I Megevand (associated partner)
i TDF (associated partner)
9 Bouygues Telecom (associated partner)
i Stellantis (associated partner)
I SNCF (associated partner)

Table 1: Involved partners of InDID and SCALE project s
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Use Cases

The following use cases were specified in the InDID project:

A ¢ Probe VehicleData (PVD)

A5  Wrong way users detection

B ¢ Road Works Warning (RWW)

B1 Alert neutralization of part of a lane, whole lar B4 = Dangerous vehicle approaching a road works: warr
or several lanes (for connected Vehicles a to the dangerous vehicle
Automated Vehicles)

B5 ' Dangerous vehicle approaching a road works: warning to workers

C¢ Signage Applications

C2 | In vehicle dynamic speed limit information C4 | Toll Station Approaching: orientation of drivers

C6 Toll Station Approaching: orientation ¢ C7 @ Toll Station Approaching: enhanced orientation
automated vehicles drivers

C8 | Toll Barrier Crossing for automated vehicles C9 = Pedestrian Crossing Outside of Signalized Intersec

C11 Dangerous vehicle approaching a road works: Safety recommendation to the dangerous vehicle

D ¢ Hazardous Location Notifications (HLN)

D9a Alert temporary mountain pass route closure D9b Alert approaching a closed mountain pass route

E¢ Traffic Information and Smart Routing

E1 Traffic information about snow on the road E2 Rerouting

G¢ Intersection (SI)

Glb GLOSA TTG (Time To Green) G2  Traffic signal priority request by designated vehicle

G5 | In-vehicle signage at a merge for vehicleson1 G6 | In-vehicle signage at a merge for vehicles on the m
entry slip road road

G7 HD cartography on intersections G8  Green phase extension for pedestrians

H ¢ Traffic Management

H9 Flooded roads

| ¢ Vulnerable users

I5  Vulnerable users at a public transport stop
I7 | Bicycle lane in opposite direction in a eway road

K- Level Crossing (Use cases SN@en level crossing)

K7 | Level Crossing for automated vehicles

M ¢ Payment services

M1 | Payment service at a toll station

Table 2: C-ITS InDiD use Cases

An amendment to the InDiproject was accepted in November 2022, allowing the arrival of new
partners. New use cases to reinforce INDID's initial objectives were studied, and other use cases already
specified deployed.
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On the metropolitan area of Bordeaux, new cellular services were studied such as:

1 Parking, park and ride and multimodality at a park and ride located at the entry of Metropolis:
AYLINRGSYSY(l 2F (GKS aSNBAOS GAGK AYyTF2NXNIFGAZ2Y 2V
about carpooling areas.

1 Road Works Warning and maintenance operation: improvement of the service and standards
and flooded roads information.

91 Protection and guidance of vulnerable road users in urban areas

1 Update of traffic lights deliverinGITSservices.

As for service in the north pilot, the objective was to deploy urban services such as vulnerable users
protection, information on bicycle paths, information on parking slots, multimodal traffic information,
carpooling information, depending on the priozdtion work. Dayl and Dayl.5 services that are
deployed in other pilot sites will also be considered for operations, such as accidents, roadworks, VMS,
etc.

Regarding service in pilot CerntEgast, the following specific use cases was implemented, based on the
use case prioritisation:

9 Information on roads covered by snow
The following use casese planned to be tested / piloted in the SCALE project by the Flerual Pilot
& Operation Site:

Local Pilot & New Use Cases for testing/piloting
Operation Sites

9 Bike lane crossing: use case adaptation with potential cellular solutions

I VRUs at crossing with possible update for people with disabilities, including warning to
SOUTHEAST vehicles and to pedestrians with potential cellular solutions
FRANCE I HDT overtaking ban

 RWW: Dangerous vehicle approaching a road works: warning to the dangerous vehicle &
warning to workers

1 UVAR /LEZ: Permanent traffic ban to specific vehicles and incentives tools (traffic inform
FYR aYFNI NRdAziAy 3T X0

9 Bus Rapid Transit (BRTYT&P for regional buses in the city and Dynamic Lane Manageme

SOUTHWNEST Safety area arountus stop.
FRANCE fTwAhal YR ONRA&AA YIylF3SYSyid T2NJ RNAGSNEQ
technological riskevent) and RWW adapted to urban situation.

9 Parking and Multimodality information: Modal transfer advice, information on parkinglots
location, availability andervices, P&R services extension;sbféet parking maintenance, BR
and express buses, trucks parking and carpoaiegs.

i SITLP and law enforcement for emergency vehicles (e.g., firefighters), (short range and |
range) to streamlingéhe interventions of priority vehicles by acting upstream on signalized
intersections and VMS to reduce thead congestion and potential accidents (especially val

ER?EI;IF?IIEVEST in dense conurbation) and by allowing them to move mquéckly, thus reducing their

response time

1 IVS (embedded VMS) improvements to be set off automatically to broadcast througH Tige
the messages triggerdaly the operating agents and displayed on the VMS of their vans an
trailers.
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1 8 basic V2V UC%) Construction zones (mobile, stationary, maintenance vehizjdjem on
road (incl. animals, person, debris, et8),Stopped vehicle (any vehicle with at least hazardt
PARIS REGION lights on),4) Broken down vehicle (vehicle unable to drii)Post crash (crashed vehicl@),
FRANCE Poor weather conditions (e.g. fog, heavy rain, €I3)Poor road conditions (incl. slippery roac
8) Wrong way driver
9 2 advanced UC4$) Blue light and amber light vehicl&y, Traffic Jam (short range or info. fror
service provider)
1 Information dedicated to trucks: Traffic Management and size/tonnage limitation, parking
information, and RWW tailored to truck drivers.

NORTHEAST 9 Multimodal cargo transport optimization and national database repository single identifier
FRANCE the transport of goods

9 Urban Logistics and UVAR for HDT

9 Traffic Management (UVAR/LEZ: Dynamic and/or Permanent Traffic ban to specific vehic

1 Automated Vehicles in tunnel and MRM implementation: HI2X (slow vehicle, vehicle in
distress in a critical area), HILRV (Fire hazard and alert in tunnel, Mandatory stop for
vehicles, MRM constraints in tunnel via Dynamic Lane Assignment).

CENTEEAST | 1 Warning about vehicle entering a n@utonomous zone: feasibility study without
FRANCE development.

I AV in the presence of road operator vehicles in intervention and/or of road workers (MRN
Security Corridor)

9 Lost cargo detection and human presence on the road (improvements based on automat
vehicles sensors capabilities).

Table 3: C-ITS SCALE French new use cases

Location

InDID is divided into 8 local pilot sites, described in the following map. The roads coloured in orange are
those which were equipped within InDIiD. Those in yellow colour were equipped in the pr&vid&s
projects as mentioned above and were upgraded in InDiD.

InDiD Pilot Sites

pgraded plot sites

—— Newpiotstes

e 2 " o 2 F . o,
A " PN K g /
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2 : Mediterranean .
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Figure 9: Location of the French pilot sites for InDiD
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SCALE is divided into 6 Frenohbdl Pilot & Operation Site with a dedicated focus as described below:
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Figure 13: French L ocal Pilot & Operation Site s for SCALE

Overview of Progress by End of 202 4

By end of 2024, InDiD successfully finalized all its studies and deployments. Overall, the 8 pilot sites
installed new OBUs and RSUs (see following section for detail), updated the other equipment to the latest
standard of functionalities and security, andnducted almost 100 unit tests, functional tests orroad

tests throughout the project.

The following use cases have been successfully deployed in InDiD:

Pilot Sites Services developed and/or maintained in InDID

9 A2-Probe vehicle data on detected events, A&obe vehicle data on manually declared
events

1 Bla- Alert neutralization of part of a lane, whole lane or several lanes,-Blért planned
closure of a road or a carriageway, B®dert planned road workg mobile, B2a Alert
operator vehicle approaching, B2Blert operator vehicle in interverdn, B2¢ Alert
operator vehicle in patrol, B2dAlert end of queue by a road operator vehicle,-B8inter

MEDITERRANEA  Maintenance

9 D2a- Alert animal on the road, D2bAlert people on the road, D3Alert obstacle on the
road, D4- Alert stationary vehicle / breakdawy D5- Alert accident area, D6Alert reduced
visibility, D7- Alert wrongway driving, D8 Alert unsecured blockage of a road

I Gla- Green Light Optimal Speed Advisory (GLOSA)T@ific Signal Priority Request by

designated vehicles,

I5 - Vulnerable user at a public transport stop,

F1- Information on parking location

= =
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Al- Traffic data collectionA2- Probe vehicle data on detected events, AZobe vehicle
data on manually declared event&5- Detection of wrong way drivers

Bla- Alert neutralization of part of a lane, whole lane or several lanes,-Bdért planned
closure of a road or a carriageway, BEdert planned road workg mobile, B2a Alert
operator vehicle approaching, B2Blert operator vehicle in intervention, B2&lert
operator vehicle in patrol, B2dAlert end of queue by a road operator vehicle,-BBinter
maintenance

C2- In-vehicle dynamic speed limit information, €EB-vehicle signage

D1- Temporary slippery road, D2&lert animal on the road, D2pAlert people on the road,
D3- Alert obstacle on the road, D4Alert stationary vehicle / breakdown, DRlert accident
area, D6 Alert reduced visibility, D7Alert wrongway driving,D8- Alert unsecured
blockage of a roadD10- Alert emergency brake, D}JAlert end of queue

Elc Traffic information about snow on the road, ERerouting, E@ Weather condition
warning

Fla- Information on parking lots location, availability and services in urban areg, F5
Information P+R to modal transfer

G1la- Green Light Optimal Speed Advisory (GLOSHY); Time to Green

H4 ¢ Dynamic lane managementReserved lane, HOFlooded roads

16 ¢ Pedestrian Crossings outside Signalised Intersectiarning to vehicles

Al- Traffic data collectionA2- Probe vehicle data on detected events, A&obe vehicle
data on manually declared events

Bla- Alert neutralization of part of a lane, whole lane or several lanes,-Bléxt planned
closure of a road or a carriageway, BXdert planned road workg mobile, B2a Alert
operator vehicle approaching, B2B\lert operator vehicle in intervendn, B2¢ Alert
operator vehicle in patrol, B2dAlert end of queue by a road operator vehidi3- Winter
maintenance

C2¢ In-vehicle dynamic speed limit information, €B-vehicle signage, G4Toll station
approaching : orientation of drivers, @& oll Barrier Crossing for automated vehicles,-C11
Dangerous vehicle approaching a roadworks: warning to the dangerdide/e

D1- Temporary slippery road, D2&lert animal on the road, D2bAlert people on the road,
D3- Alert obstacle on the road, D4Alert stationary vehicle / breakdown, D®lert accident
area, D6 Alert reduced visibility, D7Alert wrongway drivingD8- Alert unsecured
blockage of a road, DIOAlert emergency brake light, DXRAlert end of queugD12-
Emergency vehicle approaching

E6¢ Weather condition warning, E7 Traffic jam ahead

F1- Information on parking lots location

Gla- Green Light Optimal Speed Advisory (GLOS3Y),In-vehicle signage at a merge for
vehicles on the entry slip road, @HD cartography extended services

H1¢ Permanent traffic ban to specific vehicles, ¢HiRynamic traffic ban to specific vehicles
H4 ¢ Dynamic lane managementReserved lane

17 ¢ Cyclists riding contraflow in a one way road

L2¢ Stationary law enforcement vehicle

M1 ¢ Payment service at toll station

B2b- Alert operator vehicle in interventigrB3- Winter maintenance

E1¢ Traffic information about snow on the road

Table 4: Services developed and/or maintained in InDiD

By end of 2024 SCALE French partners have successfully implement the management tools, governance
principles and leading roles. Each Frehobal Pilot & Operation Siteas defined its roadmap, including
equipment and €TS services deployments and the new use cases have been functionally defined, before
the full technical specification foreseen in spring 2026.
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Installed RSUs and OBUs

588 RSUs have been installed so far as well as around 200 DBUWSUs were installed within InDiD as
well as 41 OBUs:

Pilot Sites Equipment deployed

9 35 RSUs deployed
MEDITERRANEAN § 15 OBUs deployed

9 67 RSUs deployed, 3 updated
SOUTHWEST 9 15 OBUs deployed

1 58 RSUs
NORTH I 110OBUs deployed
CENTREAST 1 14 RSUs deployed

Table 5: Equipment deployed in InDiD

SCALE aims the installation of 208w L1h . ' & Ay (GKS CNBYOK aAyAadNEBR Ay
(these new OBUs will replace the existing old OBUs already installed in InDiD and previous jat0jects)

h.!a Ay GKS CNBYOK aAyAaildNrR 2F 1 2YS | TTapprokh Q FE SS
100 RSUs.
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The German Pilot  Site s

Germany as Member State contributes to theRGads cooperation by the findings of the
implementation and operation of in total eleven differentITS services, which are deployed in five
different pilot sites and harmonised by the Federal Highway Reséasttute (BASt).

The national action promotes an ideal manner for the future rollout/larger scale deployment of
CooperativdTS in whole Germany by deploying additional new and extending already existing
GITSservices, respectively. Following goals should be achievéiisiproject:

9 Provision of a deployment pattern for a rollit of these ATS services in Germany according to
EU regulations and standards and in line with the recommendations/outputs of tH&€SC
platform"”.

1 Demonstration of longerm viability and scalability of-I0'S (in terms of technology, financial
sustainability, governance) as well as in combination with legacy systems.

1 Encouragement of the German automotive industry to equip their cars with appropriate devices
and thus incentivising endsers to buy V2¥nabled cars to benefit from the services.

To achieve these goals, the mentioned services will not only be deployed but also delivered as a
transferable TS framework, harmonised on European level in cooperation with other pilot sites in the
frame of the GRoads Platform. This comprises:

anorganisational pattern(roles and responsibilities) for the development and deployment,
awork programfor the development of needed infrastructure and equipment including open
technical specifications and standards, and

91 appropriate methods and KRor the evaluation and assessment of the deployeld € services.

1
T

In GRoads Phase 1 th&ITS Pilot Hessecontributed to the GRoads cooperation by implementing and
deploying the following €TS 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 TIJW and SWD)

=A =4 = =4 - =9

In GRoads Phase 1 the-ITS pilot Niedersachsen contributed to theRGads cooperation by
implementing and deploying the following threel TS services:

1 Maintenance Vehicle Warning (MVW)
91 In-Vehicle Information/IrVehicle Signage Service Deployment (IVI/IVS)
1 Probe Vehicle Data Service Deployment (PVD)

The GRoads Germany Urban Nodes pilot Hamburgontributes to the €Roads cooperation by
implementing and deploying the followingITS services:

1 Green Light Optimal Speed Advisory Service Deployment (GLOSA)
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1 Probe Vehicle Data Service Deployment (PVD)
1 Vulnerable Road User Protection (VRU)

In addition to the €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 GRoads Germang Urban Nodes pilot Hessen/Kassebntributes to the @Roads cooperation by
implementing and deploying the followingITS services:

Road Works Warning (RWW)

Emergency Vehicle Approaching (EVA)

Connected and cooperative navigation into and out of the city (route advice)
Green Light Optimal Speed Advisory (GLOSA)

Traffic signal priority request by designated vehicles (TSP, TSP/EV)

Probe Vehicle Data (PVD, including PVD for Signalised Intersections)

=A =4 =4 4 -4 =9

The pilot is the next necessary and important step to an -avieke pilot deployment of urban and

interurban CGITS services on the Scandinavidediterranean and the RhinAlpine Corridors. The aim

of this activity is the development and improvement of theSa &Sy ' yR GKS-T®Ade 27F
infrastructure by extending the existing services and by implementing nEv Gervices.

The pilot focuses not only on the expansion of begnd the development of Dal.5 services in the
city of Kassel, but also on an interface between the city of Kassel and the interurban area in cooperation
GAGK GKS DSNXIY Y202NBIV®| 2 RSHI ( AANIRERZE® ! dzi20F Ky D

The services Road Works Warning (RWW), Emergency Vehicle Approaching (EVA), Connected and
cooperative navigation into and out of the city (route advice), Green Light Optimal Speed Advisory
(GLOSA), Traffic signal priority request by designated vehicle} §h& Probe Vehicle Data (PVD) are
implemented.

Additionally, the city of Kassel implemented the services GLOSA and TSP for emergency vehicles in the
interurban area around Kassel at additional 6 traffic lights witi 8 technology.

In total 111 TLC, 4 emergency vehicles, 46$5 at motorways and 44 public transport vehicles are
equipped in the Kassel and Rhikkin area.

The GRoads Germany Urban Nodes pilot Dresdercontributes to the €Roads cooperation by
implementing and deploying the following fivel TS services:

Probe Vehicle Data Service Deployment (PVD)

Green Light Optimal Speed Advisory Service Deployment (GLOSA)
Traffic Signal Priority Request Service Deployment (TSP)
Emergency Vehicle Approaching Service Deployment (EVA)
Vulnerable Road User Protection Service Deployment (VRU)

=A =4 =4 =8 =9

Involved Partners

Pilot activities at test and validation locations are prepared by different bodies. In phase 1, the Hessen
pilot site was organised by the German motorway oper&@mAutobahn GmbHles Bundeswhile the
companies NORDSYS and OECON Products & Services, supported by the associated partner Deutsches
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Zentrum fur Luft und Raumfahrt (DLR) were responsible for the local activities of the Niedersachsen
pilot site.

Starting in 2019 additional bodies representing the Urban Nodes pilot sites were integratdbiads
activities.

Consortium members-Roads Germany Urban Nodes (CRGN)

ITS mobility GmbH

Federal Highway Research Institute (BASt)

Freie und Hansestadt Hamburg, Behoérde fur Verkehr und Mobilitatswende
Keysight Technologies DeutschlaBohbH

Hessen Mobil Stral3emnd Verkehrsmanagement

Magistrat der Stadt Kassel

OECON Products & Services GmbH

Fraunhoferinstitut fir Verkehrsund Infrastruktursysteme VI
SWARCO Traffic Systems GmbH

GEVAS software GmbH

The German motorway operator (Die Autobahn GmbH des Bundes)

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

Location

The QTS pilot in Hamburg comprises asetdf € { a4 SNIWA OSa GKI G oAttt YIS
efficient, and environmentally friendly. The test track runs along on heavily loaded city streets, including

main roads and district roads. The Free and ldatis City of Hamburg is gradually upgrading traffic

lights for the infrastructureo-vehicle (12V) and vehicte-infrastructure (V2I) communication.
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ITS Services in Hamburg ,\i-i'l, Hamburg
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Figure 10: ITS Services in Hamburg
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The activities of the Hessen/Kassel Pilot are realised in the Test Field Germany for connected automated
traffic in the southern part of Hessen around Frankfurt and in the Digital test site for connected driving
Kassel in the northern part of Hessen.

Different services are implemented in and around the city of Kassel.

Legend
' City Border
[ Settlement Area
— Main Roads
w— Motorways
w C-ITS Pilot Hessen/Kassel
Traffic Lights i» .
o CITS equipped i
C-ITS Coverage 300 m ™71 Hannover
© C-ITS Coverage 400 m
C-ITS Coverage 500 m of .
Displays for Route Advice /1 CSHOIBCY
i (Y
d eplay s .88 AS Kassel Nord

[0 GITS Coverage
AS Kassel Ost

ou
Dortmund /

AS Kassel
Bad Wilhelmshdhe

Figure 11: Overview of the equipped routes and C  -ITS coverage (300, 400 and 500 metres) in the city
of Kassel, as well as the displays for Route Advice Service on the motorways in the Kassel area

The Digital test site for connected driving Kassel covers modern technical equipment in the traffic
management center of the city of Kassel and alnidst GITS 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

is upgraded towards an ETSH3ISI12VandV2kcommunication. Additionally, the-OI'S coverage by the
RITSS is illustrated with a radius of 300, 400 and 500 meftrégufell).

Additionally, four locations on the motorways A44 and A49 were equipped WITFSR in 2023 to
implement the Route Advice service in synergy with the urban diversion concepts.

In the Rhine/Main area two Traffic Light Controllers in Bensheim are equipped With teéchnology.
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B3/GartenstralRe B3/Fehlheimer StraRe

Figure 9: Overview of the equipped TLC in the city of Bensheim in the Rhine/Main area

For the PVD service on the motorways in the Rifitagn area, 10 mobiledR'SS and 2 stationary-R'S

S are installed by Autobahn GmbH. The vehicle data received i§IRare transmitted to the cloud
system. Autobahn GmbHh implemented the GUI (dashbadard)anage, download, analyse, visualize
data and monitor the RTSS.

In this regard, probe vehicle data was succesfully received from the vehicles in the rangeS¥. R
Accessing the data, processing the data, visualising the data and downloading the data via Dashboard
was successfully achieved.

The GITS pilot in Dresden focuses on the deployment ofDapd Dayl.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 vehidle-infrastructurecommunication (V2l). 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.

Five additional (Roads RTSS went into operation in 2023. Up to 2RSS with ITS55 and/or cellular
V2X are planned for the-ITS Pilot in Dresden.

Key facts:

1 Extension of Dag and development of Day.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
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Figure 12: Overview on the Dresden pilot. Source: maps.google.de

Overview of  Progress by End of 2024

The harmonisation of the German activities within thdR@ads Germany Urban Nodes Coordination
Group and the established-Roads Platform Expert Groups has been continuously refined and
consolidated. In 2023, two Steering Committee meetings took placéstuss results and urgent topics.

The Pilot Hamburg further increased the number of intersections equipped wit5Tt8chnology. At

the end of 2023, 180 intersections broadcast MAPEM and SPATEM for the respective intersection to
provide all necessary data for theeSPTIl and S3LOSA seices. The PVD service is based on maobile
stations involved in different city internal projects, i. a., an emergency vehicle prioritisation project. At
the end of 2023, only a few intersections wereare collecting CAMs for PVD.

In 2023 the MAP provision, according to theR@ads harmonisation, was further enhanced by
improvements in the MAP design software. This could be archived by closer cooperation with the
respective software supplier. Besides optimising the MAP output, ritegrial processes necessary for
GLOSA deployment were also improved. In 2023, the procurement to equip an unsignalised double
intersection with hardware for a vulnerable road user protection service (VRU) was conducted. The
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corresponding hardware was installed in the first quarter of 2024 and thESGservice was put into
operation. By the end of 2024, 189 RSS were in use, of which 141 were funded by €RG

In 2024 the pilot Hessen/Kassel concluded the project phasdérafads Germany Urban Nodes by hosting

a final demonstration event. Also in 2024, the equipment of vehicles for the services Emergency Vehicle
Approaching (EVA) and Traffic Signal Priority )(WeRe implemented. Additionally, the city of Kassel
implemented the services GLOSA and TSP for emergency vehicles in the interurban area around Kassel at
additional 6 traffic lights with Roadside ITS station§l&S) technology.

In 2024, the city of Kassel installed 1-8TS capable traffic light systems equipped witlT8S. 88 4TS

capable traffic light systems are implemented within the project (with additiorBlSS from other

projects, in total 111 RTSS are in operatio). During the operation periods, thellRSS transmit the ETSI

ITSG5 messages MAP, CAM, DENM, SPaT, SSEM and IVIM. Moreover, in 2024 the expansion of
broadband connections between several signalised intersections and the traffic light control centre
proceeded. The construction works for the installation of further fibre optic cable proceeded.

For the implementation of the services Emergency Vehicle Approaching (EVA) and Traffic Signal Priority
Request (TSP), fourlVSS were installed in police vehicles (M&8S) for EVA / TSP. Two of these vehicles

are intended for operation in urban aredsy which tests were carried out at the equipped traffic lights

in Kassel. The other two vehicles are being used on motorways. Here, road usersIiWatagable
vehicles receive a warning on the approach of an emergency vehicle and the display shimamstien

of an emergency corridor. The tests and the productive operation of the systems are realised in 2024.

For the Route Advice Service (RA), Autobahn GmbH equipped four locations on motorways A44 and A49
with RITSS: two physical locations with display boards (one mobile and one stationary display) and two
virtual locations where poles with-HSS were insthed to transmit the information to the vehicles
without an additional physical display. In the city of Kassel, the functionalities of the service Connected
and cooperative navigation into and out of the city (route advice) are implemented. Extensivéntests
cooperation between the pilot partners Autobahn GmbH and the city of Kassel arewere realised in 2024,
in which rerouting strategies in the urban and motorway areas were harmonised.

In 2024, also the pilot Dresden concluded thR@ds Germany Urban Nodes project phase with a major
event, the "Pilot Dresden services demonstration event". It was carried out by Fraunhofer in the Dresden
pilot. In 2024 Fraunhofer installed 7RSS (to&l of 25 RTSS) with ITS55 and connected to traffic lights

for the services GLOSA, PVD, TSP and VRU.

For CRoads Germany, the year 2024 marks a transition with the end of the pilot preRea@s Germany
Urban Nodes by end of 2024 and the awarding of a new deployment prejeoa@s Germany 3 starting

in 2025. In €Roads Germany 3, the deployment actestby Hamburg, Kassel and Dresden will be further
extended and new deployment sites in Frankfurt a.M., Hannover and Kaiserslautern will join the project.
In continuity, also the link on urban and motorwayTS deployment will be fostered by the engageinen

of Autobahn GmbH.

Installed RSUs and OBUs

386 R ITS S have been installed by end of 2024 (thereof Zittaoced within GRoads) as well as 57 VITS S
(thereof 6 cefinanced within €Roads).
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The Greek Pilot Site

GRoads Greece is a newcomer within thR@ads Platform since mitlne 2019. The main objective of
the Greek pilot is to conduct a national pilot on a specific set of Day 1 and DayTISbs€rvices, 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 laogde deployment of
interoperable ATS services in Greece and Europée. Greece is fully committed to contribute to the
GRoads Platform and be aligned with its results.

The selected Day 1-ITS services are the following:

1 Road Works Warning (RWW)
0 Lane closure and other restrictions (R\AM®)
1 Hazardous Locations Notification (HLN)
0 Stationary Vehicle (HL:8V)
0 Weather Condition Warning (HENCW)
0 Obstacle on the Road (HOR)
1 Invehicle signage (IVS)
o0 9YOoSRRSR +a{ ¢EOUNPHS ¢SEGE o6L=+{
0 Shockwave Damping (A83VD)
1 Probe Vehicle Data (PVD)
o0 Cam Aggregation (PWDA)

The only selected Day 1.89TS service for the Greek action is Smart Routing (SR).
The above will be inclusively achieved per case through two pilots:

f a93y Il GAl LAE20G¢Y on 1Y 2F 93yl GAlI hR2a Y2(i2NDb
volumes, rural environment, mountainous area, successive tunnels and bridges) in northern
Greece

T ! GaGAO0Fr LAE20G¢Y wn 1Y NRBIR aSOdGAz2y 2F ! GGAOF
Attica.

Involved Partners

The Hellenic Ministry of Infrastructure and Transport is the coordinator of tRe#&tls Greece action.
Apart from the beneficiaries a number of organizations are considered implementing partners under
the auspices of the Ministry. The participating parther the Greek pilot are the following:

1 Hellenic Ministry of Infrastructure and Transport (MIT)
1 The following implementing bodies are under the MIT:
0 Institute of Communication and Computer Systems, designated by MIT,;
0 University of Patras, designated by MIT,;
o Centre for Research and Technology He]ldgllenic Institute of Transport, designated
by MIT;
0 EGNATIA ODOS S.A,, designated by MIT
1 COSMOTE Mobile Telecommunications S.A. (Cosmote)
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G4S TELEMATIX S:AG4S PRIVATE COMPANY OF SECURITY SERVICES, TRADING AND
PROVISION OF ADVANXCED TELEMATIC AND INFORMATION TECHNOLOGY SERVICES ANI
PRODUCTS (G4S TELEMATIX)

TELENAVIS S.A. (TELENAVIS)

HELLENIC ASSOCIATION OF TOLL ROAD NEARVORETRON (HELLASTRON)

Attikes Diadromes S.A. Operation and Maintenance Company for the Elefsina Stavros Spata

Airport Free Motorway and Imitos Western Peripheral Motorway (Attikes)

INTRACOM S.A. TELECOM SOLUTIONS (INTRACOM)

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

1 Egnatia Odos SA will award one or more contracts through open tendering procedures related to:

0 supply and installation of RSUs and OBUs with their required configuration, control and
adjustment support systems

o supply of services for the appropriate development and extension of Egnatia Odos TMS
software applications for the provision ofITS services under theRbads 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).

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

Location

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

A. The Egnatia Odos Motorway is a motorway extending along 660 km and is part of #ie TEN
Core Network Corridors, which crosses Greece from its westernmost edge (Igoumenitsa port)
to its easternmost borders with Turkey (Kipoi, Evros). It has two separadetidimal
carriageways, each consisting of two lanes (in few sections three 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 witleteo$ five 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-Redds Greece pilot
is a rural road section with continuous digies 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 detectiomductive loops, meteorological & smoke sensors). This equipment
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will be utilized alongside with the-lTS field equipment that will bastalled in the course of
the pilot.
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Figure 13: Location of the fiEgnatia Odoso Greek pilot site

B. Attica Tollwayis a motorway extending along 70 km and is part of the-TEMre 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): Averadlye Tiod
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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 IT&detguipment
(variable message signs, CCTV traffic cameras, traffic detection inductive loops,
meteorological & smoke sensors) will be utilized alongside thESTield equipment that will

be installed in the course of the pilot.
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Figure 14: Location of the fAAttica Tollwayo Greek pilot site

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 installed sin282aid

Installed RSUs and OBUSs

35 RSUs have been installed so far as well as 2 OBUs.
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The Hungarian Pilot Site

In Hungary, €TS deployment started within CROCODILE project Phase | in 2015, the improvement of
road safetyg especially in work zoneswas the key issue.

A 136kmlong stretch of the M1 motorway between Austria and Budapest was selected-ff6 C

services pilot deployment, what successfully developed during the first phase of-Rwmads and

CROCODILE project. For maintenance vehicles, mobile RSUs wanstalleal, which can operate in

stand-alone mode as well. The communication between RSUs and OBUSs is thus far based solely on ITS
Dp® ¢KS aeaidSywmi @sd8dR 0648 dSINBEOR YDRR IR JEAW SpeaKidations 9 / h
OWENI FTFAO 21 Y WKBITRNBINMYAYVAQIGAZ2Y yY2GAFAOIGAZY QS
O2y RA(WBRKADE SWIBBSEKIOASQ R LIBISR f A YA ( gthaiBbompdaé&itsd e a i SY
¢ follows the ECEAT specifications.

C-ITS

R-ITS-S V-ITS-S
Roadside Vehicle
ITS ITS
Station Station
WLAN (802.11 pl

FIR
Traffic

Manmgt.
System

| IP based
communication

webservice
XML

ITS G5
(ETSI/ C2C-CC)

Road
Mobile works
R-ITS-S warning
vehicle

Figure 18: System architecture

These ITS G5 transceivers are compliant with tHeo&ds specifications Release 1.3, and they are
operational, ready for testing. In the third phase of CROCODILE we planned to raise coverage along
expressway MO via implementing additional 8 fixed RSUs at 4 locations, and besides 2 signalized
junctions at €T No. 16Halasztelek 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 oiGRoads Hungaryhe Implementing Body carried out a larger scale extension of
the GITS infrastructure both in terms of geographical coverage and offered services. Emphasis was laid
on urban deployment, particularly GLOSA/Titaoeggreen as well as intersection safety (gfviolation).

The communication technology is planned to be upgraded, ¢ateployment of hybrid DSRC and
preparation of cellular technology that is envisaged in near future.

TheGRoads 2 Hungarywork 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
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ldzi2YFGA @S t NP@GAYy3 DNRBdzyR %l fl X o6dzAfRAY3I 2y GKS
implemented in the 1st phase ofRoads (Hungary). The envisaged investments will be a part of a Smart

City concept, of Zalaegerszeg. The deploymentfadiis on Dayl and Dayl.5CGITSservices with

option to be up scaled to Da3+CITSservices. 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 mukievel cooperation, Austria, Slovenia, and Hungary plan to implement
crossborder test routes. Roads 2 Hungary will boost this effort by implementiAd € services in the

greater city area, and TENcorridors (with dorastic, and crosborder sections).

Figures of the actiorlrban GITS pilot & CCAD test infrastructure)

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

1 Atleast 8 junctions equipped withITS applications

9 Atleast 40 test vehicles equipped with OBUs

Planned progress of the Action

The main Pilot site for-Roads 2 stays Zalaegerszeg. The intersections have been chosen 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 onlRV use cases. One of the locations is equipped with a
Traffic Signal Priority and Emergency Vehicle Priorisitation where the implementing body will carry out
tests with the public transport company and Emergency services. After the feedback is recwiilied it

be evaluated and the possibility of extending the locations of the service will be discussed with the
municipality of Zalaegerszeg.

i

Figure 15: Intersections in C -Roads 2 in Zalaegerszeg

Involved Partners

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

Other stakeholders:

1 Budapest University of Technology and Economics (BUTE)
1 Budapest Public Road PlIc
1 Automotive Proving Ground Zala Ltd (APZ)
f adzyAOALI tAGEe 2F Deéel! NJ
1 Municipality of Zalaegerszeg
1 Commsignia Ltd
I Microsec Plc
1 Transport Research Institute Nqumofit Ltd. (KTI} Mobility Platform (PKI issues)
9 ITS Hungary Association (dissemination)
Location

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

dzNB 'y RSLX 2eYSyda KIFI@®S 0SSy OF NNASR 2Hadt Médy GKS C
corridor). In order to improve coverage and ensure continuity of iservnew transceivers were

AYLX SYSYGSR 2y Y2(02N¥»lIe& am De! Nl oeLlaa aSodAazy I
of the existing 13&m-long M1 pilot section, motorway M1 between km 1030. In the €Roads

Hungary project we are focusing on BoNB» I @ & amX a1 FyYyR dz2NbFy LIAf 20 A
motorway M1, and the town of Zalaegerszeg by the Automotive Proving Ground.

~ | " TIRP RSU Database Hungary 2022 1 SHP
® C-ROADS(CROCODILEL)

C-ROADS Gyér

CROCODILE L.

CROCODILE 1.

M15 upgrade

C-ROADS 2,

LSS SRS

o000

Figure 20: Location of the Hungarian RSU Positions
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Overview of  Progress by End of 2024

In 2024 the previous-Roads project was closed and finmed. No new deployment occurred.

Our biggest achievement was that we started the cooperation with VW and by end of 2024 the first
YSaalk3Sa | LIISFNBR Ay | FIFOlG2Ne aSaG 2 tlaald WYWuno

Co-funded by the
European Union

Hungary had a test event in May 2024 and started cooperation with bus service provider and emergency
services
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Installed RSUs and OBUs
130 RSUs have been installed so far as well as 60 TEST OBUs with LO PKI.
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The Irish Pilot  Site

Thelrish GITS pilot successfully tested and evaluatethnge ofDay-1 andDay-1.5 GITSservices on
both¢ NI y & L2 NIi Ly T NI aroablizvarkdaBhdlE NT8drdrogdnedorkpahdvithio

the urban centre obublin using V2M2Vand V2I communication&ehler! Verweisquelle konnte nicht
gefunden werden.shows the location of the pilot corridors, which were divided into the following
sections where specific services were piloted:

Section 1: M1 between the border with Northern Ireland and Droghedaange of services.
Section 2: M1 and M50 between Drogheda and the M50/M7 interchange this section
hybrid communicationsvere piloted usingthe ITSG5 infrastructurethat wasinstalled and
commissioned such that a range of Blagervicezould bepiloted and evaluated

1 Section 3: M7 and M8 between M50/M7 interchange and Gpekrange of Dayl services
across the service categoriegere tested together with development and testing of Dayb
services

Section 4: Dublig GITS servicewere piloted within Dublin.

Section 5: M7 and N18 between Limerick and the M8 intersectimmange of servicewere
piloted on this section, which will includedverse weather warnings.

)l
T

= =

Involved Partners

The implementing body is Transport Infrastructure Ireland. Partners established included:

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

Dublin City Councit the urban centre where urban based TS servicesere piloted

Kapschg A partner to provide €TS central station support and services

Swarco- A partner to supply and install RSUs and OBUs together with the provisictir&f C

service application software

1 University College Cork an academic partner provideinput to the technical evaluation
focussed on communications performance

1 South East Technological Universityan academic partner provideinput to the technical
evaluation focussed on the security and privacy-0T € users

f Road Safety Authoritc L NBf I YRQ& LINAYIFNE NRBIFIR &l F¥Sae 2NAlY
body charged with reducing the number of fatalities and injuries on Irish roads

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

1 IDAc (Industrial Development Authority) a sestiate organisation promoting overseas direct

investment into Ireland

=A =4 =4 =9
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Overview of Progress by End of 2024

¢ L LIDSpilot was successfully implemented during the course of-fReads Ireland actigrihat ended

in December 2024From having no digital or physical TS infrastructure at the start of the action, Tl
provided multiple interoperable and harmonised TS services over the entire core TERetwork and
in Dubling spanning approximately 470km of the motorway network.

CITS services were provided tpproximately 1,000 pilot participants issued with either alTS
smartphone app or one of the 19& OBUSs procured for the pilot. Services were communicated over the
cellular network and ITBp @A 'y FNNJ & 2F tn w{!a O2@SNAy3
motorway sections around Dublin.

Perhaps most significantly, Tl integratedTS with their operational traffic management system in the
Motorway Operations and Control Centre, enabling incidents on the network and their response plans to
be automatically mapped to corresponding S mesages and communicated to road users via4ong
and shortrange communication. This seamless integration is understood to be a first amoRgstdS

pilot deployments.

An extensive programme of evaluation and assessment was carried out alongside this deployment to
achieve a detailed understanding of a wide range of factors, from gendfa@ Gelivery to insight on the
impact CITS has on driver behaviour.

Looking to the futureas leaders of TS in IrelandTll willcontinue to playa central role in supporting

A 2 4 oA 9~

LJ

the Department of Transpori 2 RS @St 21L) 02y ySOGSR @OSKAOwibbeltd2f A OA Sa

continue to implement and evaluate new services, to upgrade existing services to the |d&Restd€
specifications and EU ITS policies and enable the transition from operating in a pilot environment with
volunteers to a fully operational environmewith GITS embedded into vehicles and digital/ites

Installed RSUs and OBUs

74 RSUs weriastalled as well as approximately 100 OBUs. Both RSUs and OBUs continue to operate to provide

CITS services to select drivers in Ireland.
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The Italian Pilot Site
C-Roads ITALY (2017 -2021)

The main goal of the-Roads ITALY project (262021) was to implement and test, in real traffic
O2yRAGAZ2yasz | aSil -FFserdiced a recomrheyided by thé EOMCIPSEPlatform as
well as cooperative systems based on V2X technologiesth®rfollowing automated driving
applications:

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

Involved Partners
The Beneficiary (Member State) is the Ministero delle infrastrutture e dei trasporti.

The following entities are considered as implementing bodies:

Iveco S.p.A,;

North Italy Communications S.r.l.;
aAyAaildSNE ¢BRgfirhettt delin PUbBica SicurezgServizio Polizia Stradale;
Autostrada del Brennero S.p.A,;

Codognotto Italia S.p.A.;

Politecnico di Milana@ Dipartimento di Design;
Centro Ricerche FIAT S.C.p.A;

CAV Concessioni Autostradali Venete S.p.A.;
Telecom ltalia S.p.A;

Azcom Technology S.r.l.;

Autovie Venete S.p.A.

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

3 Italian motorway operator
Brenner Motorway (A22 -313 km)
Autovie Venete Motorway (A4 -
19km and A28 - Skm)

CAV motorway (AS57 - 7km) :
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Figure 22: Location of the Italian pilot site

Final Status by End of 2021

84 RSUs have been installed along the 368Km (slight enlarged in comparison to the planned Km on the
map) of road sections involved in the first pilotROads Italy 201:2021).

TrucksPlatooning

From December 2020 ttthe end of 2021 an extensive driving activity has been done; around 300.000 km
and 3.500 hours, were driven with the Platooning functionality active. Different phases of the Pilot
passed, with different combination of Platooning (2+2, 3, 4 vehicles indheoy). All along the Pilot; C

ITS events have been received and shown to the drivers that used them to improve the safety of driving.
A logging device was installed in the trucks, collecting all the messages of several vehicle networks from
a specific shset that has been identified for the project. Moreover, test sessions have been organized by
the Politecnico di Milano for specific UCs testing needed to complete the evaluation. The goal was to
collect useful data for its improvement to ensure the moffeetive application in real conditions of use.

On the same occasion, the Vehicle communication has been tested to Infrastructure (V2I) and related C
ITS services, such as Electronic Emergency Brake Light (EEBL), the Slow or Stationary Vehicle Warning,
Trdfic Jam or Road Works Warningsybhicle signage or imehicle speed limits.

Highway Chauffeur (passenger cars)
Italian tests

CRF equipped vehicles ran extensive pilots on the A22 motorway, where more than 2500 km were run.
The kinds of tests regarded the interoperability with Iveco Trucks, preparation for and demonstration of
the system to 14 end users (June 2022), applicatioenarios data collection for finining and
evaluation of the following €T S services: Stationary Vehicle, Slow Vehicle, Road Works evaluation. The
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objective was to drive through controlledITS scenarios with and without theR®ads Italy connected
Highway Chauffeur system, and provide POLIMI with driving data for evaluation. For evaluation, CRF also
performed two test sessions on both A28 managd by Autovie and on the Venezia tangenziale
managed by CAV.

Additional testing activities were carried out agk@ads lItaly pilot support, including: multiple tests on
A22 motorway to verify standard compliance; dedicatedroad sessions to collect PCAP files of the
messages sent by A22 infrastructure, to providese recordings to Roads platform; preests offline
(PCAP) and online (AMQP) of messages by CAV and Autovie to prepare for the field trials.

Crossborder tests with Austria

On December 3rd, a dedicateeRdads Italy session was planned. The equipped vehicles drove to Brenner

to perform Cross Border tests. It have been performed the round trip 5 times for about 110 Km along the
path, whereby the first 3 drives validated thergiee chain, and the remaining 2 the correct handling of
messages by the Highway Chauffeur. The tested messages wereW\Roks! Warning RWW, Weather
Condition Warning WCW and Stationary Vehicle Warning SVW. The assessment gave positive results,
namely:

A GITS events, generated by CRF through the ASFINAG Technical Exercise on the Austrian broker,
were exchanged to the Italian broker through the Bl and received by the CRF client that
forwards them to the V2X OBU.

A Received 4TS messages tested were correctly decoded and output to the vehicle network for
the (1) actuation of the longitudinal controls (slowing down manoeuvre in RWW and WCW),

(2) request of assuming manual control of the vehicle (SVW) (3) suggestlmmdriver linked
to the lateral dynamics (lane change in RWW).

Virtual tests

Virtual Test Site trials have been performed replayed PCAP of 1 test site in Belgium (Wallonia) and 4 test
sites in France. The methodology followed was compliant-to Z} R& LIt -ITS Er@sBdrdera /
¢SadAy3ay t/ !t 9EOKI y3&Tedt CaSediwhdaddlyred @YiEFR, 1IBinBB.G I f 2 F

C-Roads ltaly 2 (2018 -2023)

The main goal of-Roads Italy 2 is to study and pilot, principally in real urban traffic conditions of Torino,
+SNRPYl YR ¢NByG2 OAIGASATS servicas &sifor examplé5F @mé | yR a5

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

On street parking management & information
Traffic Information and Smart Routing

= =4 =4 4 =

Involved Partners

The Beneficiary (Member State) is the Ministero delle infrastrutture e dei trasporti, the following
entities are considered as implementing bodies:
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1 ALMAVIVA 9 Comune di Trento
I Autostrada Bresci®adova (B¥D) 1T MOVALIA
9 North Italy Communications (NICom) 1 Politecnico di Milano (PoliMi)
1 Centro Ricerche FIAT (CRF) 1 Telecom ltalia (TIM)
1 Comune di Verona 1 TTS ltalia
1 Comune di Torino
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Figure 23: Locations of the C -Roads lItaly 2 pilots

Final Status by End of 202 3

The project ended on 31/12/2023, here after a short summary of the achievements. In the Final Report
more exhaustive description.

Regarding the participation to theRoads Platform activities, it is important to highlight the participation

at all WGs and TFs where national implementing bodies were involved, in order to share and discuss the
experience maturated at national pilot teso achieve a common understanding, harmonization and
contribution to new use case & new scenario proposal, in order to the creation of message profiling for
such cases and providing feedback for each new release candidate documents.

At national level, the €TS server was finalized in order to enhance the security and performance and to
support the message flow to the RSU management systems of the national Implementing Bodies
(Implementation and testing of MQTT broker & client for &fex, Trento and Torino).

Moreover, APIs have been implemented to interface tRd € server to the different usmses planned

in the different testsites of Torino and Trento and the automatic link for connecting the DATEX Il node
of Verona TMC to the-OS server itself has beelesigned and a good part of the ETSI messages have
been tested for correct translation and forwarding to the IP interface.
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Two vehicle prototypes (StellarH3RF) have been equipped to demonstrate the exploitation of the Day
1/1.5 services in the identified usmse scenarios. Both vehicle prototypes use the hybrid V2X
connectivity, including both short range communication

A conventional ICE vehicle has the connectivity capability needed for realizingabsistance useases.

A HEV vehicle uses the connectivity capability for the energy recovery and optimizaticesese In both
vehicles, CRF V2X onboard unit is inperable with the €Roads Italy 2 test sites and implements the C
ITS services foreseen in the project. Relevalfi€information, processed by the V2X OBU, is passed on
to the AD/DA Control Unit which evaluates the scenario, interacts with the drivegandrates the
needed settings for driver assistance and/or powertrain optimization. On the HEV, longitudinal motion
settings computed by the AD/DA Control Unit are given to the Smadasting algorithm, which
optimizes propulsion and energy consumpticesbd on the received information.

The Smart €oasting feature, thanks to the information exchanged between the intelligent road
infrastructure and the vehicle itself through V2X, anticipates the driver's reaction, avoiding, for example,
sudden acceleration or braking to the detriment bktuse of Internal Combustion Engine (ICE) and of
dissipative hydraulic brakes.

At the end of the 2023, the pilot tests were successfully completed and the data thoroughly analysed,
V2X messages of road events, hazards and signage from the infrastructure to the vehicles were received
by tests running in Trento, Torino and Verona aluhg BrescidPadova motorway.

In summary, €TS solution developed ewpard the vehicle is interoperable with the road infrastructure
of Italy and through Virtual test site, the interoperability could be addressed also with other European
Member states.

Regarding Hybrid communication, the activity confirmed that the 4G signal levels comfortably meet the
NI} RA2 NBIdZANBYSyida 2dzit AYSR F2NJ GKS LINR2SOliQa Ay
connectivity approach.

In principle, the AMQP Basic Interface defined by TF4 is intended for backend integration. According to
the assumptions made by theRbads Platform, in a remlorld scenario, direct communications with
vehicles might be overseen by OEMs through a proaneprotocol. In this realm of communication,
MQTT has emerged as the predominant choice, quickly establishing itself as the de facto standard.

The definition of the Italian entb-end architecture for longange GTS communication has been
finalized and put in operation.

The Interchange Entity stands as Telecom ltalia's significant contributioRta@ds Italy 2. It empowers

highway and urban operators to effortlessly publish and disseminafESOmessages, leveraging the
extensive coverage of the cellular network acrtss entire national territory. It also ensures the cress
border interoperability of TS services.

In the course of 2023, all ETSI messages provided by the MOVAL-EEnBdkve been arranged following
the Message Profile v2.0.7 provided by th&®@ads Platform.

During 2023 the integration between the Datex node of Autostrada BSPD and the Datex Node of Verona
Municipality was designed. A particular effort was devoted to define the type of the network connection

to be implemented. The integration as well betweertBITS Server and the Broker TIM to implement
Hybrid Server for IP based communication was designed. The interface was designed taking into account
GKSL&{ Lt .1 aSR LYGSNFRo&dS t NPFTAfSEé R20dzySyd 27F /
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Moreover, a socigeconomic evaluation has been done order to examine whether cumulative benefits
and systems costs associated with the test sites deployments would result in a profitable investment in
the longterm.

In the test site olVeronathe following activities have been performed:

1 analysis of the existing data and its completeness to satisfy the data requirements for
implementing use cases and if such data did not exist, what were necessary to retrieve such data
from existing infrastructure

9 design of architecture and selection of CentrdllS server which will perform the translation of
data into GITS messages and its distribution to G5 and IP channels The planned Design activities
for detecting parking areas and slots by means of camemdsastificial intelligence have been
completed, including also the definition of the communication protocols according to the
operational standards. That allowed to start the commissioning and installation phases.

9 city of Verona has chosen to make use of centrll&server which are shared with other urban
partners¢ Turin and Trento.

In the test site off orinothe following activities have been performed:

1 consolidation of the Dayl/Dayl.5ITS services to be implemented according to tRRdads
Platform Technical Specifications and the definition of the technical perimeter in which such
implementation would have taken place in Turin.

1 tests on use cases started, organized in collaboration with the other Implementing bodies CRF,
Politecnico di Milano, Almaviva and Movalia

1 the integration activity to ensure the interoperability of the RSU with th€éT& services
implemented by the €TS Server, to exchangd TS messages with vehicles was completed.

1 completion of preparatory activities and start of joint tests on use cases, organized in
collaboration with CRF, Politecnico di Milano, Almaviva and Movalia.

In the test site off rentothe following activities have been performed:
Use cases tested and available

SIGLOSA (on 13 trafflighted intersections)

SISPTI (on 13 signalized intersections)

SHSVW (on 13 signalized intersections)

SHTLP (on 13 traffiighted intersections)

IVSTS (on 13 signalized intersections)

1 On Street Parking management & information (on 1150 parking spaces)

= =4 =4 =4 =

RSUs were installed in order to optimize the yield in the sharge diffusion of cooperative messages,
providing optimal coverage on the test site, also thanks to hybrid operation via cellular network.

In the test site 0BSPD motorwaythe following activities have been performed:
91 the integration between the Datex node of Autostrada BSPD and the Datex Node of Verona

Municipality is operational.

68

Co-funded by
the European Union

c-roads.eu GRoadsAnnual GTS Deployment Overview Report 2024




(C crRoADs

1 the integration between the €TS Server and the Broker TIM to implement Hybrid Server for IP
0l aSR O02YYdzyAOlI A2y A& ¢62NJAy3Id ¢KS AFSIBNFI OS
.FaSR LYGSNFI OS Ro#EsFAT Sé¢ R20dzyYSyiad 2F |/

1 Internal tests, using OBU installed on company vehicles, have been performed

1 Crossborder test session has also been performed involving Greece, Ireland and Austria. Most
CITS functionalities were correctly verified, and some significant improvements were
suggested and considered; software modifications were done to satisfied.them

C-Roads Iltaly 3 (2020 -2023)

CGRoads Italy 3 is a natural follow up of the Actions nameldo&ds Italy and-Roads Italy 2.

The main goal of-Roads Italy 3 is to maximize the impact on road safety and traffic efficiency, achieving
the continuity of @TS Services by extending the geographical coverage of national road network along
the Core Road network of the SGAMED and MEERRANEAN European Corridors, deploying and
implementing, principally, a set ofICS "Day1" Services and also "Day1,5" as recommended by the EC
GITS Platform. That implies that roads infrastructure must be equipped or upgraded with innovative
technologes to allow the interaction and information exchange between road operators infrastructure
and vehicles (12\)(V2X).

Involved Partners

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

1 Autostrada del Brennero (A22) 1 North Italy Communications (Nicom)
 1'dzi2aid N RS LISNI fQLGIf T Roma ServiziperlaMobilita (RSM)
1 Concessioni Autostradali Venete (CAV) 1 S.p.A. Autovi&/enete
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Location
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Figure 24: Location of the C -Roads ltaly 3 pilots

Final Status by End of 202 3

The project ended on 31/12/2023, here after a short summary of the achievements. In the Final Report
more exhaustive description.

National technical experts have contributed to thé&kGads Platform activities in WGs and TFs.

In line with the GRoads Platform specification inRbads Italy 3, the communication design and the
related architecture is based on hybrid solution, notably: :GE5 and "cellular longange network".

Further scenarios of already developed "Use Cases" or by adding "new" Use Cases were performed:

1. RWWCc Winter Maintenance (RWWYWM)
2. RWW(¢ Road Works Mobile (RWARM)
3. HLNg Emergency Vehicle Approaching (FEWA)

RWW(¢ Road Operator Vehicle Approaching (RVR@VA)
During the project, the UCs HMIVA and RWWROVA were removed from the-Rbads Platform

ALISOATAOLGA2YA FYR NBLEFOSR F FGSNY I NRA&Eméryehdy | y I 2
or Prioritized Vehicle Approaching (HEN £ ! 0 ¢ ®
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Road tests for scenario generation yielded positive results. The collaboration with Centro Ricerche Fiat
not only facilitated reatime analysis but also allowed for a more dynamic and interactive assessment of
mobile scenario management system.

The road tests were conducted with active participation from an A22 vehicle serving as the sender and a
vehicle provided by the car manufacturer as the receiver.

This effective approach enabled the successful management of all planned scenarios, marking a
significant milestone in the system's development and validation.

Notably, the maintenance and upgrade initiatives successfully incorporated and managed new
scenarios, including:

T IVSFT (Free Text)
o0 Integration of a new UCs involving the management of free text information,
enhancing the system's versatility.
1 HLNAPR (Animal or Person on the Road)
o0 Integration of a new Use Case specifically addressing the detection and management of
animals or persons on the road.
T HLNWCW (Weather Condition Warningylanage More Subscenarios:
o Expansion of the HLWCW scenario to include the management of additional
subscenarios related to weather condition warnings.
I HLNTSR (Temporary Slippery Road)
o Introduction of a new Use Case dedicated to addressing temporary slippery road
conditions.

As part of the concerted effort to foster the harmonious development diT€ across Europe,
Autostrada del Brennero played an active role in the Cross Border Test Sessions (CBT). Throughout both
sessions in which A22 actively participated, namely in Ndezn2022 and September 2023, the
outcomes were notably positive. The results garnered excellent feedback from participating partners,
underscoring the success of the collaborative efforts in advaneli@ Capabilities and interoperability.

ldzi2a0NFRS LISNI EQLGIFEAF oO0! {tLOX GKNRdIdzZAK &a2YS w{|
has realized the hybrid-Roads Xest 2023. Contextually additionall TS messages have also been
generated from €Roads Italy partners such as CAV (@egionarie Autostradali Venete), Autostrada

Del Brennero, Autovie Venete.

DENM messages have been made availableRo&lis partners to check contents with the collaboration
of AUSTRIA TECH and they were decoded correctly.

Many of the Use Cases developed along the CAV motorway network has been tested within the Cross
Border Test Sessions with Austria and France.

Roma Servizi Mobilita developped itd TS Platform (ShoefRange and Long Range communication)
within the urban context of the city of Rome. This platform comprises a network of sensors and radio
devices deployed on roads (R®Rbad Side Unit) and vehi¢@BU- On Board Unit), along with modular
software components such aslITS Server and RSlhnagement.

Along the Brenner motorway additional 20 RSU have bene installed:

1 5 MKS5 RSUs have been positioned at strategic points along the route
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1 15 MKS5 OBUs have been installed on the company fleet to act as mobile RSUs for road works and
for the management of winter operations.

1 Further 10 MK6 RSUs were purchased at the end of the project, even if they were originally not
foreseen by the Grant Agreement, with the aim of creating a corridor with double technology to
implement advanced tests with different car makers.

lf2y3 GKS I'm ! dzi2adNI RS LISNI t QLGFEAF !'m Y23G2NBI & |

Along the CAV A4 motorway additional 25 RSU have bene installed and the system has been tested on
road with the portable OBU boxes used on the cars connected by wifi with the associate android tablets
with HMI application.

7 A

Ly GKS n GdSadtQa INBI 27F (K OAlGe 2F w2YlFZ wmp w{|
and 3 OBU have been used.

Along the Autovie Venete/ Autostrade Alto Adriatico A4 motorway 20 RSU have bene installed.

Installed RSUs and OBUs
In the three mentioned QRoads Italy actions 206 RSUs and 24 OBUs have been installed.
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The Dutch Pilot  Site

The Dutch pilot area is situated in the south of the Netherlands. The area consists of #ie(ddl
Network road section from Europoort Rotterdam to the Belgian border, A15 A16 and the motorway
section from the Belgian border via Eindhoven to Venlo, A®7connect these two Core network
sections and have a meaningful ongoing corridor to roll out the proposed services, the road section
Breda to Eindhoven (A58, A2) of the comprehensive network, has been added because of the major
GITS developments whichke place there. Next to that also the Core network section on the A2 around
the Leidsche Rijn Tunnel was added. The total network stretches across 268km of which 60km or 22%
are comprehensive network.

Next to these road sections the port of Rotterdam, industrial and logistic area makes part of the Dutch
corridor. Also the Moerdijk industrial area and the Venlo Trade Port are included. Both Rotterdam and
Moerdijk are seaports on the core network. Venlade Port is a multimodal platform on the CEF

Corridor North Sea Mediterranean. To strengthen the corridor A58 and A67 in the Province of Noord
Brabant, budgets have been allocated for innovative solutions. To improve the accessibility of the region

G{ YaBIB ATt AGeE azfdziaAzya 6SNB LAT2G0§SR YR AYLX SYSyi
with the services proposed within the InterCor project, the region benefits even more.

Involved Partners

The projectcoordinatorwas Rijkswaterstaat, a part of the Dutch Ministry of Infrastructure and Water
management. Furthermore, the Province of Nod@thbant and the Province of Utrecht were involved.

Location

The services were piloted along the Dutch part of the Riilpéne corridor, formed by the Dutch
motorways A67, A2, A58, A16 and Al5 as well as along the A2 in the area of the city of Utrecht.

Figure 25: Location of the Dutch pilot site

O

N
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Final Status

In 2016 first activities on the road started, regarding RWW (trailer based portable solution) and PVD
with ITSG5 communication. In March 2017 this was followed by first trials with RWW and IVS (fixed
roadside units) on motorway A16 south of Rotterdamekain, PKI has been added as well as the hybrid
approach (including cellular communication). Taking into account the experience from the first
activities, the Al6 test site was extended, in order to be able to organise the first interoperability
TESTFESM eervices, using 19& communication (RWW, IVS and PVD) in July 2017. Experiences from
the subsequent TESTFESTS led to further adaptions of the Adftéest

In addition to the Rijkswaterstaat test vehielehich was available for data collection since the start of
InterCor- 14 vehicles have been equipped with ITS G5 and cellular communication for pilot operation:
10 vehicles of Rijkswaterstaat especiallg@dted for InterCor, 2 vehicles of traffic officers and 2 vehicles

of subcontractors. They all have been in use for data collection on RWW, IVS and PVD during naturalistic
driving. The 10 vehicles of Rijkswaterstaat have been used also for the controlMed during
roadworks on the A16. These drives were on 9 selected evenings: April 5, 8 and 9 (50 test dnigers

of the 4 tubes of the Drechttunnel closed for roadworks), May 10, 11 and 12 (60 test drieabvorks

on the Van Brienenoord bridge) addlly 16, 17 and 18 (30 test drivers). For the controlled drives,
Rijkswaterstaat has asked a specialised company to supply a representative group of test drivers. Drivers
for the naturalistic driving have been found within Rijkswaterstaat; 10 employews involved in
InterCor in any way were willing to drive the 10 equipped test vehicles as part of their regular
commuting during several months.

Data from the PVD service have been collected during all naturalistic and controlled driving in the
InterCor pilot. For this service, Rijkswaterstaat has commissioned TNO to organize a dedicated
workshop with representatives from road authorities, seryiceviders and the automotive sector. This
workshop focused on the value of the data from the PVD service, its impact on the respective
organisations, the challenges and solutions. The outcome of the discussions has been reported in
InterCor deliverable M18n evaluation.

The Dutch InterCor GLOSA pilot site is located in the city of Helmond. It was operational in a first phase
from the beginning of 2018. During this phase the site has been extended to 29 intersections. The
second phase in 2019 focused on GLOSA, as a Isdmiite (ITS5 and cellular). Early 2019 the
Province of Noord Brabant and the city of Helmond deployed intersection controllers, according to the
hybrid InterCor profile of the standards, enabling the start of the second phase of pilot operation. These
traffic controllers continuously provide messages on their status. A number of service providers, who
are already operational in the Netherlands, are able to process the cellular messages and provide the
information on GLOSA to be displayed on a smartphorear. The GLOSA service in Helmond will stay
active (and probably also further updated, if necessary), also after the end of the InterCor action (see
chapterFehler! Verweisquelle konnte nicht gefunden werdgn.

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

In 2020 Rijkswaterstaat kept the testsites in full operational order. Due to CTie actual testing
was very limited.
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In general terms The Netherlands is working on three use cases:

1 Road Works Warning (RWW)
1 Emergency or Priority Vehicle Approaching (EPVA)
1 Emergency or Rescue Vehicle in Intervention (ERVI)

Installed RSUs and OBUs

19 RSUs have been installed so far for testing purposes only. Up to summer 2024 over 200 RSUs will be
updated and C ITS ready but there are no plans for the near future to install C ITS services on the RSUs.

There are no OBUs in use.
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The Norwegian Pilot Site

The Norwegiarpilot is part of the NordicWay 3 project (202923) 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 Hagnd Dg-1.5 GITS services and
support infrastructure readiness for connected and automated driving in Denmark, Finland, Norway and
Sweden.

NordicWay 3 project (2012023):

1 Demonstrates as a larggzale pilot the feasibility of Daly and Dayl.5 services using hybrid
communication solutions, which are fully based on European and global standards. NordicWay
3 will deploy coordinated pilots on Cooperative, Connected and Autedh&tobility in urban
areas, interfaces between urban and interurban areas and motorway sections.

1 Contribute to the harmonisation and interoperability of thd TGS 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 cooperationindthstrial partners.

1 Supports the development and implementation oIS services, adapted to the conditions,
urban and interurban environments in the Nordic countries.

1 Further elaborates and expands the business models anesiems 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.netwebpage.

Norwegian national pilots

Norway has set up an interchange node, operated by Bouvet, which aims to be compliant with the I
(Improved Interface) and Bl (Basic Interface) protocols, which are specifieBdads WG2 TF4. The
following use cases are piloted in NordicWay 3:

GITS Dayl services:

1 Connected Traffic Signals including:
0 Green Light Optimal Speed Advisory (GLOSA)
o Signal Phase and Timing Information$BITI)

1 Roads works warning.

GITS Dayl.5 services:

1 Road pricing (not yet specified iRRDads)

Involved Partners

The Norwegian Public Road Administration and the following public and private organisations:

1 Combitech 1 SINTEF 1 Volvo Car Corporation
1 Aventi 1 City of Oslo 1 Polestar

9 Bouvet 1 Audi 1 FourC

T Q-Free T BMW T Ccowl

9 Vianova Ramudden Mesta
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Location

Norway has the following pilot sites:

T Trondheim (RWWRC, RWWRM, SISPTI, SELOSA)
7 Oslo (RWWRC, STLP)

Overview of Progress by End of 2024

Since the end of the NordicWa&yproject, the Norwegian Public Roads Administration has committed
to continue the work, and take the concepts piloted in the project into production. The first task was to
sign a development contract for continued development and deployment of the iméeaige. The
contract was signed when the project ended to ensure continuation of the work. The current contract
ends in 2026, with a possible extension until the end of 2027. The interchange is currently operational
and available for use by service provisler

The second part of the deployment plan was to create a centril'SC station to enable
decoding/encoding and signing/validation of-ITS messages. The development and licensing
agreement was signed and work started in late 2024. The cenifBS Gtations currently operational
and running in a test environment, generating IS messages for consumption by service providers
using the interchange.

The central €TS station is a containerized, software defined RSU where the regular physical layer
components have been exchanged with an M@&%$ed message backbone. This allows for seamless
horizontal scaling on demand and greatly simplifies deploynaecititecture and maintenance. Since

0KS w{! Qa FINB NizyyAy3a Ay | &aSOda2NBE RIGlFIOSyGdSNE (KS

Since everything is softwai®ased, this architecture allows us to have natwide CITS coverage with
insignificant operational costs and higher security. The development and deployment timeline is also
reduced from years to months.

Finally, the pilot usease of mobile RWW is now being reimplemented, targeting a permanent
production deployment by the end of 2025 or early 2026.

Installed RSUs and OBUSs

The Norwegian pilots utilised a central TS station for decoding/encoding, signing/validation of hyb#i@i$
messages distributed using thel TS IFbased interface profile specified byRbads. No physical RSUs have

been installed.

For testing, a software based OBU was developed and tested in production cars (Polestar2) The messages
validation was done in a backend server.

For deployment of the RWW Mesta uses a mobile application functioning as an OBU. Each maintenance
vehicle is equipped with this application. Message signing was done in a backend server.
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The Portuguese Pilot Site
C-Roads Phase 1 (2017 -2021)

CGRoads Portugal consists in the deployment ofl3 £testbed Macro Pilot cases in the Atlantic Corridor
in Portugal, covering relevant sections of the core network and comprehensive network and of its two
urban nodes.

Combined with the testbed pilot cases, the project will also develop a study aiming for the National
large-scale deployment of 'S services, notably Dayservices and, selected, Dap.

Involved Partners
The GRoads PORTUGAL involves 31 Partners from the public and private sector:

Instituto da Mobilidade e dos Transportes, |.P.;

Infraestruturas de Portugal, I.P.

IP Telecom, S.A.;

Camara Municipal de Lisboa;

Camara Municipal do Porto;

STCP Sociedade de Transportes Coletivos do Porto, S.A;;

EMEL: Empresa Publica Municipal de Estacionamento de Lisboa, E.E.M.;
FEUR Faculdade de Engenharia da Universidade do Porto;

Brisa Concessao Rodoviaria, S.A.;

Ascendi Beiras Litoral e Alta, Auto Estradas das Beiras Litoral e Alta, S.A.;
Autoestradas Norte Litoral Soc. Concessionad®ENL, S.A.;
Autoestrada do AlgarveVia do Infante; Soc. Concessionad®AVI, S.A.;
CaetanoBUSFabricagao Carrogarias, S.A;

Brisa Inovacéo e Tecnologia, S.A.;

GMVIS Skysoft, S.A.;

ARMIS, Sistemas de Informacéao, Lda.;

Siemens Mobility Unipessoal Lda.;

Vialivre, S.A;;

DMS Displays & Mobility Solutions Lda.;

Scutvias Autoestradas da Beira Interior, S.A.;

Lusoponte Concessionaria para a Travessia do Tejo, S.A,;

Brisal- Autoestradas do Litoral, S.A;

AEDIL:- Autoestradas do Douro Litoral, S.A.;

AEA- Autoestradas do AtlanticaConcessdes Rodoviarias de Portugal, S.A.;
Ascendi Grande Lisbe@dutoestradas da Grande Lisboa, S.A.;

Ascendi do Grande PortAutoestradas do Grande Porto, S.A.;
Ascendi Norte Autoestradas do Norte, S.A.;

Ascendi Costa de Prat@utoestradas da Costa de Prata. S.A.;
Norscut Concessionaria de Autoestradas, S.A.;

TIS.PT, consultores em Transportes, Inovacao e Sistemas. S.A.;

Via Verde Servicos, S.A.;
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Location

Region(s) (using the NUTS2 nomenclature): Alentejo (PT18), Algarve (PT15), Centro (PT) (PT16), Lisboa
(PT17), Norte (PT1 1)

Cross border tests
9 o IP1+ N3 +A3 + A28

A27 A3

b A23 (Gardunha
Tunnel)

EN4 + A6

L
a
L D
i

Figure 26: Location of the Portuguese pilot site 1 -3
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Figure 27: Location of the Portuguese pilot site 4 -5

Final Status
The five planned pilots have been successfully deployed.
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The integrated security framework is available for allT§ projects and deployments in Portugal.
Furthermore, this pilot is being continued in a 2.0 version within the Action Cooperative Streets, with
the goal of expanding the security services availaloe GITS deployment, namely in urban
environment.

The project Parking Availability System had as a main goal the implementation of a monitoring solution
to collect and load parking spaces between downtown Lisbon and Campo Grande, but due to a strategic
decision of the city, the focus became one of the mexisting problems: management of loading and
unloading operations and misuse of these parking spaces. However, due to severe constraints in the
technical and administrative definition of the international public tender that needed to be put forward,
the project could not be implemented, as it was not even possible to award the tender.

¢CKS ' OtA2yQa 9@Ffdzr A2y ¢l a O2YLIX SGSR RSflIeSRd ¢K
a proper dissemination and-Roads Portugal benefits from the existence of the Cooperative Streets

(Action 2018PTFTM-0099S), that allows for the continle RA &aASYA Yl A2y 2F GKAa !
achievements.

C-Roads Phase 2 VCooperative Streets

Cooperative Streets is a study with pilots, aimed to te$T & services in several urban areas along /
feeding TEN transport network that will complement the scope of previousTS projects (namely
GRoads), conducting rigorous, transparent, and rejblie testing while addressing long term viability,
costefficiency, governance models, business cases and overall impacts and benefits before moving
towards large scale deployment to most urban areas, municipalities and cities in general, addressing
multimodality and the urban expansion ofRbads Portugal.

2 KAfTS OdzZNNBydG LWAft2d0a Ay 9! KI @S LINBR2YAylLyGfe oS8
{ONBSGAQ FAYa (2 RS@St2L) LINR2SOda FyR LAf2Ga& | AYA
range of vehicle types, including public transport (kdtam), emergency vehicles, freight and vulnerable

road users (pedestrians, cyclists, motorcyclists, etc.). With the large number of pilot activities under the
current Action, together with the overall ambition to lead the working group-iRdads platfam, the

establishment of a horizontal layer is essential for the success of pilots and its progressive. rollis

refers to the harmonisation of technical, organisational and functional requirements for data models to

the European Commission, the EurapeMember States, Stakeholders and Standardisation Bodies,
providing a common ground for future interoperable, seamled§Eservices in Europe.

Harmonisation includes, amongst other, the following critical aspects:

1 Ensure harmonization of the information communication with the NAP, according to the
European standards and profiles

1 Understand specific information and communication requirements for each pilot

1 Identification of extension proposals to the relevant standards based on the data model to be
defined in the project

1 Catalogue of mobility services profiles

1 Technical and functional D&yspecifications

Cooperative Streets includes 5 macro pilot cases as facilitators and test bed, listed below:

81

Co-funded by
the European Union

c-roads.eu GRoadsAnnual GTS Deployment Overview Report 2024




(C crRoADs

Pilot "Extended Multimodal National Access Point (NAP)"

The NAP has been developed for a road usage perspective, not fully adaptable to a multimodal and
interoperable perspective. This pilot activity targets to pilot an extension of the current NAP designed
mainly from a road transport operation to answer theatienges of MMTIS.

The pilot plans to establish the following: The extension of the current NAP Roadway to a NAP platform
where there will be two vertical components, Road and Urban (MMTIS Delegated Act), in which, in the
scope of this application, the Urban Component witlyide a simple, seamless access to the "Endpoints”

of each pilot. Each pilot will provide access to their services and information in the correct protocols

Each Cooperative Streets pilot will have to implement the established NAP protocols and send
information or make the links available in the various protocols. There will be a major effort to harmonize
and monitor the various pilots to ensure that the varsomplementations of the various protocols follow
good practices, ensuring at this stage and in the future, there is genuine data exchange and
interoperability between the various entities. A transversal monitoring team will be established for all
pilotsto guarantee this task. By having such a global scope of different drivers and such a wide universe
of information, associated with the Delegated Act A in the Urban domain, through this transversal activity
it will be possible to identify specific needgtensions required, profiles of each service and information
contributions or inputs to the various European study groups.

It will be possible, in the future, to evolve the current solution and gradually integrate the information
according to a wider strategy of aggregating the information in NAP itself. However, for the pilot
deployment a lighter solution with end points hasen identified as a better sheterm solution strategy.

NAP Pilot deployment will contribute to reach the following objectives and outputs: harmonized
information communication with the National Access Point, according to the European standards and
profiles create the knowledge basis for a laigle, operatioal roltout, exchanging the good practices
and lessons learned.

Pilot "From C -Roads to Cooperative Streets"

This pilot sets the links betweennC2  RQ&a RSLIX 28YSyid LAf20a yR GKS
Therefore, the integration of connected and autonomous vehicles on the road infrastructure within the
framework of Cooperative Streets is taken one step ferth

It is also taken into the connections with urban nodes and sets the interactionT8$ €arious Day and
Day1.5 services between nearban and urban environments.

Main objectives:

1 Test the deployment of Day and Dayl.5 cooperative ITS services

1 Development of backffice services to process data and segment drivers and behaviours
1 Develop a set of services to disseminaterante warnings and strategic information for
selected drivers

Contribute to interoperability of cooperative ITS in the EU

Transition €Roads to Urban context

= =
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Pilot "Cooperative Streets"

Implementation and testing of platform for multhode, variable architecture, shared services
carsharing, bikesharing, motesharing, scootesharing¢ addressed at individuals and organizations,
based on predictive algorithms for overall and service gjgesupplydemand optimization. Coordination

with public transit and park & ride data and service operations for first mile / last mile. The solution shall
buildonreali A YS RI G  6véy Of yoBRMAG@MS ditad, todnectivity and integratiohusers,
operators, vehicles, infrastructure, and devices, anticipating the evolution of current shared services and
namely the incremental introduction of automated solutions. The pilot will result in studying the impact
of setting and testing a platforrfor integrated shared mobility, based on machine learning predictive
algorithms on user adoption of shared mobility services and overall mobility efficiency in the pilot area of
Lisboa.

Implementation of flexibleolRS Y Yy R &2f dziA2yad Ay GKS LAf204 | NBI =

services (e.g.: use of dynamic vehicle routes indeswnand periods for oemand transport in low
density areas) and by introducing new services adsied at specific demand (e.g.: school bus, hospital,
and public services, etc.). The solution aims at redefining a new approach at flexible -dedhand
services based on service (and operator) integration and coordination and shall build -émeedia
OAYy Of dzRAgy I yaid d@E S data), connectivity and integration of users, operators, vehicles,
infrastructure and devices, and predictive algorithms, looking ahead at emerging automated er semi
automated services. The pilot will result on @ying the impact of setting and testing a platform for
flexible ordemand mobility services applied to specific segments on overall mobility efficiency on the
pilot location, user adoption and introduction of new servicagamely those building on-O°S d@ta- in

the urban area of Lisboa.

1. Public TransportThis pilot includes the development of several new functions and solutions
for public transportation in the main Portuguese urban areas. The ultimate goal is to
accelerate the introduction of existing and future connected and automatetility services
and enable city managers, MaaS providers and service operators to offer a true seamless
mobility experience for users (with continuous and ubiquitous access tetineal data
through mobile, iavehicle or infrastructuréased interfaces)universal access to services
and selection of payment choices.

Main objectives:

1 Realtime information for passengers on bus occupancy levels, estimating fraud fatimeal
allocation of inspections, adapting operations in rgale to address demand peaks and/or to
react to network disturbances or disruptions.

1 Implementation of public transport priority systems and réaile information, improving
public transport operation, making rides more reliable for passengers and more attractive for
new users.

9 Studying the impact of setting and testing a ubiquitous digital ticketing solution that supports
full flexibility and complexity of MaaS packages (addressed at different profiles of individuals
and corporations), over a fully digital experience, and buwldghe ability to anticipate €TS
based services in the urban area of Cascais.

Urban Traffic ManagemenCities rely on multiple sources of data and need to perform a merge / fusion
in order to obtain the best / more reliable single outcome dataset. This outcome shall be shared with
other services (internal or public) and serve feal time journey planners as well as forecasting
algorithms. This pilot overlooks at best practices regarding traffic management and operation, with the
goal of achieving safe and efficient flows in the infrastructure, namely in road intersections,igtith h
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reliable realtime data as well as with a dedicated predictive model that can estimate with high accuracy
of I O1 aLkrRiQa t20FGA2ya FyR O2y3SaiArzyao

2. Parking The main goal of this pilot will be the development of new parking functions beyond
the existing parking payment apps to provide information about the availability cf@et
parking spaces in Lisbon, based in integration all data availalielpocitizens and users to
reduce the time they spend in searching for parking. Furthermore, the pilot will include the
implementation of an information platform for mobility services with the capacity to provide
information not only to the National AcceBgint but also to the general public.

The platform should be able to integrate information from parking allowing the municipality to manage
contracts related with mobility services such as parking. It involves the definition and monitoring of
performance indicators, of the information receivéieom parking operators and the evaluation of
compliance with contracts, as well as availability of the information to the National Access Point
according to the defined protocol (DATEX ).

3. MaaS- Implementation of ICT platform (including backend, web services, user mobile
interfaces and vehicle and infrastructure integration gateway) for integration of cooperative
connected and automated mobility in Mobility as a Service (MaaS) dynamioeménts,
building on live data gathering and live integration and interaction between vehicles,
infrastructure, users, and services in complex urban environments.

The platform aims at integrating public transportation with parking, EV charging or shared
transportation modes, supporting quick integration of new mobility services and devices (e.g.: vehicles,

traffic, parking or EV charging infrastructure and sensatsltjic (e.g.: sensors) and dynamic traffic
a2dz2NOSa o0Sod3adY dzaSNAR YR GSKAOf Saov F2ftft26Aay3 | 4L
GAYS RIEGEFZ LINRPGARAY A dza SNE I yyR GeSENIER OIS 2A BN [y RNE A
city levelmonitoring, management and regulation.

The platform shall support Mad8&isiness and service models in different urban environments, thus
ensuring intercity data and service roaming, in coordination with the Portuguese NAP.

The pilot will consist of studying the impact for users, operators and the city of setting and validating
the ICT platform based on a rdidé implementation and testing of a MaaS environment in several urban
areas.

Pilot "MMTIS"

MMTIS solution with the inclusion of retitne dynamic information, enabling public transport users to
make more sustainable travel options according to their preferences (duration, number of transhipments,
CQ emission ...).

This pilot will ensure the implementation of muitiodal travel information services on the TEN
network

1. Automatic acquisition of dynamic data (stops, lines, schedules) formatting for SIRI and making
available to NAP the following information in real time:

a. Lisbon Urban Regiomoad races (10) + Rail: the Lisbon metro lines + the CP lines, with
stations within this urban region + ferry: the Transtejo / Soflusa + Aereiro routes:
airlines departing and arriving at LX (desirably)
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b. Regional / (inter urban Lisbon Porto)10 regional road and rail routes
c. Urban Region of Porto: 10 roads and 2 lines of Metro do Porto
2. A multimodal, reatime, doorto-door journey planner involving the careers of previous lines

This pilot, given the conformity of the information that it makes available with the applicable European
standards, will allow the exchange at different European level of different types of data between
passenger information systems, including data desugilstops, schedules, tariffs and also desirably of
occurrences with impact on the operation of the careers and lines involved. These data can be used by
both management support systems and systems for user travel planning, etc.

Also, this pilot included the implementation of an information platform for mobility services with the
capacity to provide information not only to the National Access Point but also to the general public for
multimodal travel, according to the European datxchange standard protocols.

The platform should be able to integrate information from the following services:

1 Parking Information.
I Traffic Data.
I On demand transport.

The implementation will include the ability to publish transport information-pelgers, PIPs and muppies
placed in the stops of the pilot area. The information to publish will come from the NAP.

In order to digitalize traffic information some traffic sensors will also be put in place in the pilot area. In
a limited zone some parking detectors will be installed to digitalize availability information, not only to
send this information to the NAP, balso to place it in an information panel.

Pilot "Urbantestbed -j e AN A® R&ENN ANrA ANOQt AeAhef

These "Free Technology Zones" (FTZ) aim at creating technical frameworks for testing and validation in
reaHife environment of vehicle side solutions, V2V vehicular meshes/networks, V2| connectivity and V2G
integration applied to existing and new mobilgglutions and services.

These shall include deployment of a selected array of sensing and connectivity solutions and protocols
and the setup of adequate ICT systems, user and operator interfaces and infrastructure in the
municipalities of Frente Atlanticaconfiguring differenuse cases: smart urban logistics, automated on
demand passenger mobility and smart charging of automated fleets.

Pilot tests of fully connected vehicles, infrastructure and users shall build / build on a comprehensive data
base of "Dayl" and "Dayl.5" GITS services. The Frente Atlantica (MatosidRodo-Gaia) FTZ aims at
setting two different yet complementary gomds for rolling out and validating such technologies and
services, addressing full interoperability of mobility ecosystems, and supporting the design of regulation
and other relevant policies for testing and adoption of automated mobility solutions amvites.

This project has the objective of promoting Portugal as a technological centre of excellence, attractive for
the experimentation of innovative technological projects, in particular, in the core areas of the future:
autonomous driving, connected vehiclegnibtely Operated Vehicles (ROVs), Unmanned Aerial Vehicles
(UAVs, or drones), etc.
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The Cooperative Streets involves 32 partners from the public and private sector:

1  Area Metropolitana do Porto T GMVIS Skysoft, S.A.
1 Associacdo Porto Digital 1 Infréestruturas de Portugal, I.P.
1 Ato-Be, S.A. 1 :nPstlt:Jht/IonTFl)\/Iobllldade e dos Transporte
1 BGI- Brisa Gestéo de P (IMT, 1.P.) .
Infraestruturas Il !I'P lTeIecom.. Se[vu;o; i‘e
1 Brisa Concessao Rodoviéaria, SA (BCR) € ecomgnlcagoes, o
R . . 1 ISEL Instituto Superior de
I Céamara Municipal de Cascais ) !
N - Engenharia de Lisboa
I Camara Municipal de Gondomar Municibio da Trof
I Camara Municipal de Lisboa T unfc[p!o atrota
~ L , I Municipio de Lousada
9 Camara Municipal de Loulé q drilét A 2cHo d
1 Céamara Municipal de Matosinhos Qua. r,| 6_1 ero- S,SOCIaQaO ,.e
A - . Municipios de Fins Especificos
1 Céamara Municipal de Santo Tirso o
R . Quadrilatero Urbano
I Camara Municipal de Valongo
~ . . . TISptg Consultores em Transportes,
I Camara Municipal de Vila Nova de Gaic - .
Cca Municinal de Vi Inovacéo e Sistemas, S.A.
1 ?mara unfc!pa € vised 1 TMLc Transportes Metropolitanos
I Céamara Municipal do Porto .
Ein de E har de Lisboa
T g ! CeInFro T ngenharia 1 Via Verde Portugal (VVP)
Cesenvoh\./lmgn 9 de F d 1 Via Verde Servigos (VVS)
i .ompan ia Carris de Ferro de 1 Yunnex Traffic, Lda
Lisboa, E.M., S.A.
1 EMELg Empresa Puablica Municipal de
Estacionamento de Lisboa, E.E.M.
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Location

Figure 28: Pilots in Portugal
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Overview of Progress by End of 2024

The Action Cooperative Streets successfully bridged the gap between interurban and urban

environments in the deployment of-IT'S, supporting the evolution fromC2 | R &

(C crRoADs

t 2NIidz3k f Q&

focused initiatives to integrated, multimodal, and usmmtric urbanmobility systems. The Action
concluded on December 31st, 2024, having achieved its five overarching objectives:

Expand TS into urban contexts, focusing on Day 1 and Day 1.5 services

1
i Establish a multimodal, transversal National Access Point (NAP) as the data backbone for future
CGITS and Mobilinasa-Service (MaaS) ecosystems

1 Deploy and validate pilot cases across diverse urban realities
1 Develop technical, legal, and governance frameworks for {acgée rollout
1

Ensure harmonization with EU standards and produce transferable models for replication.

Key Achievements

1 NAP Enhancement: The original refladused NAP from -Roads Portugal was successfully
redesigned and extended for urban and multimodal use, aligned with MMTIS requirements,
enabling data sharing, standardization, and transparency.

1 Pilot Deployments: Five pilot activities were implemented in Lisbon, Porto, and Matosinhos,
covering areas such as connected vehicle servicestingaltravel information, urban parking,
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shared mobility, and public transport prioritization. All pilots reached their milestones,
producing valuable insights and validating interoperabl@ € technologies in rewlorld.

1 ZLTg Free Technology Zone: Matosinhos ZLT was legally formalized and became fully
operational. It served as a regulatory sandbox for advanced urban mobility technologies,
hosting innovative pilots such as 5G drone rescue, V2X, and the AYR carbon rdatbods.p

1 MMTIS & Travel Information Services: Reak multimodal travel data was integrated from
road, rail, ferry, and air operators. Performance monitoring tools using standard KPIs were
deployed, supporting transparency and improved service delivery.

1 Governance & Communication: Robust project management ensured timely implementation,
compliance, and dissemination through national and EU platforms (eRpa@s Urban WG, ITS
Congresses). Evaluation frameworks were established, covering safety, effjcien
environmental, and socioeconomic indicators.

While the Action was implemented successfully, a few deviations occurred. @O\tnporarily
affected testing schedules and citizen engagement, and many projects faced delays due to legislative
and tendering complexity, reaching completion only in 2@&%pite pilots starting in 2019

b2y SiKSt Saaz ff RStAOGSNIofSa gSNBE O2YLIX SGSR 2 NJ NI
national agendas (e.g., resilience program). The project adhered to principles of economic efficiency
and remained compliant with the Grant Agreement.

The Cooperative Streets Action set references for integrated urbdais@cosystems. Through technical

innovation, institutional cooperation, and regulatory foresight, Portugal strengthened its capacity to
scale up sustainable urban mobility solutions.

Installed RSUs and OBUs
194 RSUs have been installed so far. The exact number of OBUSs is unknown.
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The Slovenian Pilot Site

The objective of the pilotvasto improve real time traffic information othe pilot section and to test
communication solutions for €TS @y 10 services related to motorways.

The @al of the activity iso equip critical road sections withITS roadside systems with the integration
in Traffic Management éhtres to provide real time services for the higher level of traffic control and
management that wouldatorrelate with better real time traffic information and in the preparation for
the future full scale hybrid-OT'S services.

The objective of the projects also includes testing the hybrid solution, in particdla& Gfrastructure

and 3G/4G/LTE cellular connected vehicle, that interacts with the cloud information services to deliver

the CITS services. An upgrade of existmgbile application with location and driving direction

g NBySaa Aa Sy@grial3aSR (G2 RSEAOGSNI NBFHE GAYS GNI FF
FYR G+SKAOES (2 AYTFTNI AaGNUHOGAINBé 6+uHL0O O2YYdzy A O G A

To test the TS services with different solutions, théTS infrastructure was upgraded on the network
as well as data integrated into the regional traffic management centre. The development of the
software, which serves as messages exchange poinhé@EtTS real time traffic information, is taken
over by the National Traffic Management Centre (Ministry of infrastructure).

The objective of thesecond phasavas the extension ofoadside GITSinfrastructure on selected
locations of motorway networkRoadside I'FS5 stationsvere also installed at motorway crogsrder
areasto ensure coexistence ofiTS systerwith RTTT DSRClioy systemFurthermore, the continued
development of hybrid €TS solution was carried out.

Involved Partners
1 Ministry of Infrastructure

1 DARS d.d. (Motorway Company of the Republic of Slovenia)

Location

ThelTSG5 implementation of first phase @fRoads Slovenia Pilobvers24 km of TENT core network

(BalticAdriatic and Mediterranean Corridor) in Slovenia and is located on thex@arway (section

Ljubljanag Koper)o S 6 SSy t2aid22yl | YR 5A SGEimgementationwaS aSO2 y |
extended to the other motorways H4, A2, A5 and additional sections ofAAthe end ofthe second

phaseof the GRoads Slovenitne ITSG5 implementations coved approx. 150 km of motorways in

Slovenia.

With additional implementation oubf the scope of the RoadsSlovenigroject on the motorway ring
around LjubljanaH3 and its branches Al and A2he coverage with I'FTS5 technology increased by
additional 70 km.

Cellular connected car and Cloud information services are available on all motorways and public roads
in Slovenia by using the mobile application Promet+.
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Figure 29: Coverage of ITS -G5 implementation

Figure 30: Coverage of mobile application Promet+ services
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Overview of Progress by End of 2024

In 2019, as part of the first part of theRbads Slovenia project, 9 fix€SG5units and 1 mobile unit
were installed on the Postojneb A @ 61 Y20 2NBl & aSOGA2y ®

In the second part of the-Roads Slovenia project, two implementations were carried out:

1 In 2020, a project for the automatic transfer of events from tunnel systems to the traffic
information system and the-O'S system was implemented in the areatltd Kozina Traffic
Management Center, and two G5 units were installed as part of thisopect.

1 In 2023, the project of automatic transfer of events from tunnel systems to the traffic information
system and the €TS system was expanded to the areas of other Traffic Management Centers,
and 20 ITS$35 units were installed in this context. At the sarmed, the border areas with Austria
and Hungary were also covered byTS services.

In 2024, a TS project was implemented to equip the Ljubljana motorway ringitgifttcessnotorways
Al and A2with ITSG5 technology. As part of this project, 25 fiX@@®G5 unitswere installed, and 5
maintenance trailers were additionally equipped withTs units.

At the end of 2024the total coverage of Slovenian motorways with-G%technologys approximately
220 km, representing approximately 36 of the motorway network.

Installed RSUs and OBUs

Alltogether 62 RSUs arBlOBUdave been installed so far arghprox. B0 are planned for installation in
the upcoming years.
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The Spanish Pilot  Site

The pilot report is meant to summarize the activities carried out within the pilot sitesRoads Spain,
an action that ended in June 2021, as well as the services and technologies implemertedigTonsists
of different GRoads pilots operated in fifrent national environments, being Spain one of their pilot
arisSaqQ t20rGA2yaod

The Spanish pilot comprises five different pilots, each of them with their unique set of technologies and
GITS services, and with the involvement of different partners. This heterogeneity is meant to cover a
wide spectrum of use cases, for the sake ofeasikg the impact of connected mobility in many
representative scenarios. The set of pilots have been carefully chosen in order to verify interoperability
at national and European level, as well as the added valud B8 Gervices in different scenarios.

Involved Partners

A multidisciplinary group of partners is involved in the execution of tests:

1 Public authorities:
o Direccion General de Trafi(bGT) Ministry of Interior
o Direccion General de Carreteras (DG®Jinisterio de Fomento
0 Madrid Calle 30 S.A.
1 Associations:
o Foro de Nuevas Tecnologias en el Transporte (ITS Espafia)
o Asociacion Cluster de Movilidad y Logistica de Euskadi (MLC ITS EUSKADI)
0 SEOPAN, Asociacion de empresas constructoras y concesionarias de
infraestructuras
I Private companies:
0 Transport Simulation Systems S.L. (TSS)
Equipos de Sefializacion y Control (ESYCSA)
Indra Sistemas S.A. (Indra)
Grupo Mecanica del Vuelo Sisteng@a#.U. (GMV Sistemas)
Opus Remote Sensing Europe (OPUS RSE)
Gertek Sociedad de Gestiones y Servicios S.A. (Gertek)
ICEACSA Consultores, S.L.U.
Ingartek Consulting, S.L.
Abertis Autopistas Espaia S.A.
Automovil Club Asistencia S.A. (ACASA)
Ferrovial Corporacion S.A.
0 Kapsch TrafficCom Transportation S.A.U.
1 Universities:
0 Universidad Politécnica de Madrid (UPM)
o Universitat Politecnica de Catalunya (UPC)
o Universitat de ValenciaEstudi General (UVEG)
1 Research Centres:
o Centro Tecnoldgico de Automocion de Galicia (CTAG)

O O O 0O O o oo oo
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0 Asociacion Centro Tecnholdgico cl&it
1 Regional authorities:
o Council of Vigo city
o Diputacion Foral de Bizkai®izkaiko Foru Aldundia

Location
The five Spanish pilots are the following:

1 DGT 3.0located along the overall road network in Spain with an extension of approximately
12,270 Km. It was deployed using cellthased communication technologies (3G and 4G/LTE).

1 SISCOGA Extendecbmprehending the extension of an existing test site infrastructure located
in the city of Vigo and its metropolitan area already prepared to test@3 ommunication
technology. It spans 150 Km.

I Madrid Calle 30Qlocated along the road "Calle 30" in Madrid, with approximately 32 kii.SC
services were deployed using hybrid communication technologies.

1 Cantabrian pilot deployed along approximately 75 km at the north of Spain using hybrid
communications.

1 Mediterranean pilot, deployed along approximately 125 km at selected road sections located in
Catalonia and Andalusia using hybrid technologies.

MEDITERRANEAN pilot
%

Figure 31: Location of the Spanish pilot site
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Final Status by End of 2021

As part of the pilotDGT 3.0 platformwent into the public cloud allowing cellular communication
between actors that are part of the traffic and mobility ecosystem in real time. A total of 15 use cases
applications were defined of which 7 services reached the production phase covering ateasian

of approximately 12,270 km.

SISCOGA Extended Pigmuipped a total of 80 vehicles with OBUs and an HMI Interfadeq&ls app),
including buses, cabs, police and fire vehicles, plus private vehicles. A total of 151 RSUs were installed
along 200 kms of the permanent ITS living lab, including urban as@iigtenvironments to implement
Cooperative Services validated with hybrid cellulefFSG5 communication, while securing PKI
technologies during the first Cross Test with Portugal.

' fazz HIG!CBnkeawas used to operate and monitor all the deployed RSUs and connected
vehicles, while aggregating data from different traffic platforms (including DGT 3.0). This centre also
allowed to host the PKI Centre and the developdd € serices.

Thea I RNRA R & ot fddplByedo3s &SUs, 15 OBUs and tHESCHub that allowed for the
integration of multiple sources of information, both internal and external such as number of vehicles
and average speed of traffic, traffic interruptions and conditions or weathernmition among others.

TheCantabric Pilodeployed 31 ITS G5 RSUs, 22 OBUs in fleet vehicles, 5 environmental sensors, 62 BT
Wifi RSU, 2 mobile apps, and 4TS hub in a total of 158 Km composed by three road sections along
the A8¢ AP 8 corridor existing between Galicia, Asturias and Bizkaipiub.

TheMediterranean pilotof GRoads Spain was composed of two road sections located in Catalonia near
the city of Girona with 35 km of AP7 highway and Andalucia, covering 10 km of AP7 road section. This
Pilot completed the deployment of 20 RSUs, 25 OBUs, a microwave traffic nmangensor, asphalt
sensors and a-O0'S Control Center Application and-8TS Hub in each sydilot.
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The table below summarises the Cooperative Services Implemented in each pilot.

Pilot Services deployed

SISCOGA Stationary Vehicle

Road Work Warning

In Vehicle Signage applications (IVS)
Emergency Vehicle Priority

Emergency Vehicle Approaching

Traffic Jam Ahead

In-vehicle speed limits

Signal Phase and Timing information
Emergency Brake Light

Weather Conditions

9Y6SRRSR ta{ GCNBS ¢SEl¢
Animal or person on the Road

Vehicle Data Collection

Roads Work Warning (RWW)

Hazardous Location Notification

In Vehicle Signage applications

Off-Street parking (Serrano Park)

Traffic Information & Smart Routing

Hybrid Services (events received from MC30 and DGT3.
platform

Slow or Stationary Vehicle (Bizkaia)

Traffic Jam Ahead (Asturias,Bizkaia,Galicia)
Road Work Warning (Bizkaia)

Weather Conditions (Bizkaia)

Probe Vehicle Data (Bizkaia)

Park & Ride information (Asturias)

Traffic Information/ Smart Routing (Asturias)
Emergency Brake Alert (Galicia)

Stationary vehicle (Catalonia, Andalusia)
Shockwave Damping (Catalonia)

Traffic Jam Ahead (Andalusia)

Road works warning (Catalonia, Andalusia)
Weather conditions (Catalonia, Andalusia)
Probe vehicle data (Catalonia)

In-vehicle signage (Catalonia, Andalusia)
In-vehicle speed limits (Catalonia)

Obstacle on the road (Andalusia)

Smart Slip Road (Andalusia)

Information on charging station (Catalonia)

MADRID

=4 =4 -8 _8_9_98_8_-92_-29_-9._-242_-9_2_9._242_-9_-93._-°2_-2

CANTABRIC

MEDITERRANEAN

=4 =4 -8 _4_2_-9_9_9_-2._-24_.-9_-9._-9_4a_-.42_-9_-43_-2

=

Table 3: Summary Cooperative Services implemented in each pilot

Installed RSUs and OBUs 2021
Altogether 298 RSUs have been installed so far based on funding by CINEA.
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Status by End of 2024

During 2024, no new pilots were deployed and no RSUs have been installed, but significant progress has been
made and will be transferred to-Roads Extended, especially in relation to the activities and methodologies
derived from the SCALE project.

Building on the technical basis and interoperability principles defined in SCALE, advances have been made in
planning further deployments of-{T'S services in additional geographical areas within the national operational
Site in which the following partnerare participating:

DGT JEFATURA CENTRAL DE TRAFICO

ITS SPAIN FORO DE NUEVAS TECNOLOGIAS EN EL TRANSPORTE, ITS ESPANA

CTAG FUNDACION PARA LA PROMOCION DE LA INNOVACION INVEST
DESARROLLO TECNOLOGICO EN LA INDUSTRIA DE AUTOMOCION DE

MLGITS Euskadi ASOCIACION CLUSTER DE MOVILIDAD Y LOGISTICA DE EUSKADI

Table 4: List of particpating p  artners

The geographical areas wherd TS service deployments will be upgraded are presented in the table below:
Motorways

AP9 (VigeA Corufia)

A55 (Viga; Tui)

A2 (MadridBarcelona)

AP2 & AP7 (Catalufia sections)
A52 (A CafizBenavente)

A6 (A Corurtdvadrid)

A8/AP8 (Galicia Norte Pais Vasco)
AP1,A15 (Gipuzkoa sections)
VMS (Bilbao)

e e e e e e e

Urban nodes

} A Coruia : 250K habitants
}  Tui (Eurocity, 18K habitants)
} Cities: Bilbao (core city, 346K inhab.)

Periurban and conventional roads

} M40 (Madrid)
}  N-633/BF631,N634,N |,Gb36(Bizkaia Gipuzkoa sections)

Table 5: Overview of geographical a reas that will be upgraded with C  -ITS
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Figure 16: selected areas with p otential for C -ITS integration

The current roadmap now includes the deployment of new services in these expanded geographical areas.
These new areas have been selected based on strategic mobility corridors and urban environments with
potential for GITS integration.

The definition of the new services, including their technical specifications, deployment targets and integration
timelines, is currently under development and will be formally detailed in the next deliverable of B2/ E,

- Analysis of existing system and feasibility report of new use casegXg&)ted to be submitted by end of

June 2025. This deliverable will outline the set of harmonised services, functional scope and alignment with
the broader objectives of the-Roads platform and the EuropeadTs.

Services and equipment to be deployed at the Operational Site Spain:

Figure 17: Pilot site in S pain
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