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Executive summary

The major goal of DIRIZON is to support the European National Road Authorities (NRAS) in
their digital transition and in their interaction with other stakeholders regarding Connected
Automated Driving (CAD). The analysis of potential implications and consequences on data
needs and requirements for data-exchange are especially based on the selected use cases
(core topics) as follows:

1. Provision of High-Definition (HD) maps for automated mobility
2. Distribution of digital traffic regulations
3. Infrastructure support services for Cooperative Automated Driving

In the respect to the original objective, the scope of WP4 was broadened to validate the

developed process flow of the mentioned use cases and the included actors, roles and
available data not onl y hbldemsnbut fulthermore atsovfrom the ot her
view of the NRAs. This extension was necessary as the needed input from NRAs was not

available right from the start of the project and subsequently the interviews with the NRAs in

WP2 (NRAs and Digitalisation and Automation) focused on a more general level.

The results of WP3 (Digitalisation and Automation: Implications for use cases, Relationships
with Stakeholders and Data needs and requirements) and this work package WP4 (Other
St akehol der Bigitalisatioe and Autbmation on the selected use cases) together
provide the very basis for the data exchange concept in WP5 (Towards a digital platform), the
business models in WP6 (Exploration of Business models), and the formulated
recommendations towards the next steps in WP7 (Step by step transition towards a full
Digitalisation of the road network). They also form input to CEDR to lay the groundwork for
new ways of cooperation with other actors in the future.

In order to get an overall picture on the detailed level of the use cases, WP4 started with a

literature review. The research showed that the actorsé re
scenarios have not yet been focused on in detail, however, the stakeholder groups already

see their roles for the transition towards Connected Automated Driving. It became apparent

that the need for collaboration is seen as essential by all different stakeholders. There are still

lots of problems regarding privacy, security and data management that call for a constant

dialogue between all the actors involved in order to solve them. Especially the cooperation

between Road Operators and OEMs has to be enforced while National and European Road

Authorities are in the position to enable collaboration and set rules for an open and flexible

process.

Based on the results of previous WPs and the literature review within WP4 a semi-structured
web-based questionnaire was devised to validate the proposed process flow of each use case,
to highlight the roles and responsibilities of the different actors and get insights into the
required data. In order to reach the stakeholders, the WP4 leader together with the consortium
used their networks, existing synergies, events and platforms to distribute the questionnaire
as widely as possible in the period from 01 October 2019 to 31 January 2020.

In total, 53 participants from 10 different countries responded to the questionnaire whereby a
different level of participation was achieved for the individual use cases. Of all respondents,
OEMs, Research Institutions and Public Road Operators together make up about 50%. It can
be highlighted that all the major target groups which are essential for the three core topics
could be reached.

Summarising all the individual results we can conclude that the process and storyline
presented are widely agreed by the experts, which is a valid basis for further development of
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data exchange options and related business models. Nevertheless, there is the need for slight
changes in some parts.

Based on the results received one can conclude that activities in the context of Content/Data
Creation are relevant for all three core topics. Compared to this, the statistics show that there
is a high insecurity in regards to a functional concept of a Trusted Electronic Regulation
Access Point (TERAP) and/or the National Access Point (NAP) for Content Aggregation in the
sense of data collection and distribution (especially from (C-)ITS service providers, regional
transport authorities).

Based on the responses received some experts do not see a real end-user service in practice
as the end-user is the automated vehicle itself. In the view of the potential risk of service abuse
by citizens, NRAs highlight to cover only CCAV and not personal information devices.

Furthermore, this report shows that the success of implementing connected automated
mobility depends on cooperation between the various stakeholder groups. This can be
emphasized by the fact that numerous data types, which can be provided by different actors,
are relevant to implement the core topics.

The first core topic shows that the number of potential actors is partly more extensive than
expected for providing HD Maps for automated mobility. The participants see not only Road
Operators in charge of providing traffic regulations and static road-related parameters (e.g.
road classification, lane models, georeferencing data) but also this should involve (public)
transport authorities and/or HD map providers. This data represents the basis for HD Map
production by HD map providers as well as ITS service providers. This trend of cooperation
between several players is also continuing in the context of service integration and
presentation.

On balance, interoperability might also be seen as the key if cross-border services should
become more and more standard. In this context, it is important to emphasize that the general
willingness to transfer knowledge and to cooperate between different stakeholder groups as
well as countries is necessary in any case. The interconnection of heterogeneous national
system concepts in terms of transnational data exchange is the objective for WPs 5 and 6.

Looking at the responses regarding the availability of the data in machine-readable format as
well as access conditions for data and information, huge differences between the different
countries exist as well. In principle, it can be stated that making the relevant data available in
machine-readable form must be one of the next steps towards full Digitalisation of the road
network.

In the context of data sharing among non-EU countries potential legal restrictions should be
considered. In addition other challenges related to privacy legal issues might appear, therefore
GDPR expectations must be fulfilled. This is very much connected with other big challenges
like cybersecurity and certification (see HD Maps). Next to this aspect, within Core topic 2
Distribution of Digital Traffic Regulations, one of the most important tasks that was fully
approved by all stakeholder groups is the provision of a standardised framework and the
compliance with standards. This emphasized the need for even more efforts in the related
standardisation groups (as CEN/TC 278 WGL17). Independently from each other many
respondents added latency issues as a major challenge forallthr e e c or e Toanpke
best use of this data, sharing needs to be mandated and low-latency infrastructure used for
maxi mum benefito

If these challenges can be tackled in a good way, numerous benefits and opportunities may
be expected from the implementation of all three core topics. The experts in the questionnaire
assume better traffic management and improved road capacity, which will lead to an
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enhancement of quality of service to road users. Various stakeholders as well as the society
as a whole can benefit from the expected improvements in safety and efficiency.

After the conclusions of the major results, the last chapter 7 deals in particular with the inputs
regarding the proposed process flows. As already mentioned, the experts are mostly in line
with the suggested activities and their actors, but inputs and comments that suggest changes
were analysed in more detail and the flow charts were adapted. The overall evaluation of the
process in addition to the comments is a very helpful input for the final fine-tuning of the use
cases as a basis for the upcoming work packages. The revised diagrams accompanied by
chapter 7 are the main input to WP5/6. In the context of WP5 the results are valuable for the
different use case requirements and the related data streams to be focussed in order to derive
appropriate data exchange options.

In WP6, the DIRIZON consortium will develop scenarios that demonstrate how the service
flows developed in the use cases are implemented on a European scale. There will be three
different variants of the scenario: A N RdAr i yfenmadr-kreit v e n 0 a.Tllesefsdenakios
will to a certain extent reflect the differences in opinions on roles and scope, as presented
above. They will then be evaluated on defined criteria, in order to identify which approach
provides which benefits, as an input for WP7 on step-by-step transition to full digitalisation of
the road network.

In summary, the results of WP4 are not only an important basis for the following WPs in
DIRIZON, but the results of the survey may also be highly relevant for further research projects
in the field of digitalisation and automation.
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Abbreviati ons

Abbreviation | Full Title

AD Automated Driving

CAD Connected and Automated Driving

CAM Cooperative Awareness Message

CCAV Connected and Cooperative Automated Vehicle

CCAM Connected and Cooperative Automated Mobility

(CHITS (Cooperative) Intelligent Transport Systems

CEN/TC European Committee for Standardization/ Technical
Committee

C-Roads Cooperative Roads

DoS Denial of Service

HD High-Definition

GDPR General Data Protection Regulation

INFRAMIX Preparing road infrastructure for mixed vehicle traffic flows

ISAD Infrastructure Support for Automated Driving

ITS Intelligent Transportation System

MaaS Mobility as a Service

METR Management for Electronic Traffic Regulations

MNO Mobile Network Operator

NRA National Road Authority

oDD Operational Design Domain

OEMs Original Equipment Manufacturers

PKI Public Key Infrastructures

RO Road Operator

RSU Road Side Unit

SAE Society of Automotive Engineers

SRTI Safety-Related Traffic Information

TERAP Trusted Electronic Regulation Access Point

TMC Traffic Message Channel

VMS Variable Message Signs

Vv2lI Vehicle to Infrastructure

WG Working Group

WP Work Package

4
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Definitions

Term Definition

ACTIVE SAFETY Vehicle systems that sense and monitor conditions inside and outside

SYSTEM the vehicle for the purpose of identifying perceived present and
potential dangers to the vehicle, occupants, and/or other road users,
and automatically intervene to help avoid or mitigate potential collisions
via various methods, including alerts to the driver, vehicle system
adjustments, and/or active control of the vehicle subsystems (brakes,
throttle, suspension, etc.) (SAE J3016 June 2018)

ACTOR An entity (human or otherwise) that interacts with the system for the

purpose of completing an event.

ACTOR (PRIMARY)

An actor that is necessary for the deployment of a use case. It has a
goal with respect to the system - one that can be satisfied by its
operation. It not only has a primary interest in the use case but can
may also be the initiator of the Use Case.

ACTOR A third-party actor from which the system needs assistance to achieve

(SECONDARY) the primary actor's goal.

AUTOMATED A traffic system in which vehicles are capable of sensing its

DRIVING environment and operating and manoeuvring in traffic to achieve a
goal, with little or no human input. It is supported by connectivity
consisting of Vehicle-to-Infrastructure (V2I) communication, Vehicle-
to-vehicle (V2V) communication, Vehicle to Everything (V2X)
communication, Infrastructure to everything communication (12X).

AUTOMATED The hardware and software that are collectively capable of performing

DRIVING SYSTEM

the entire dynamic driving task on a sustained basis, regardless of
whether it is limited to a specific operational design domain (ODD); this
term is used specifically to describe a level 3, 4, or 5 driving automation
system (SAE J3016 June 2018)

DEVICES The components of an Information Technology (IT) network that permit
the communications needed required for data applications and
services (such as servers, routers, detection systems etc.).

DIGITAL A digital infrastructure includes and facilitates V2I, V2X and V2V

INFRASTRUCTURE | cOmmunication

DIGITALISATION

The implementation of digital technologies, which when combined with
Information and Communication Technology (ICT) tools, assist in
making transport modes more interoperable and smarter

DIGITISATION

The process of converting physical information into a digital format.

DRIVING
AUTOMATION
SYSTEM

The hardware and software that are collectively capable of performing
part or all of the dynamic driving task on a sustained basis; this term is
used generically to describe any system capable of level 1-5 driving
automation (SAE J3016 June 2018)
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Term

Definition

OPERATIONAL
DESIGN DOMAIN
(ODD)

A description of the specific operating conditions in which the
Automated Driving system is designed to properly operate. It includes
but is not limited to roadway types, speed range, environmental
conditions (weather, day/ night time, etc.), prevailing traffic law and
regulations, and other domain constraints (SAE J3016 June 2018).

PHYSICAL
INFRASTRUCTURE

All infrastructure on the road including, but not limited to, grass verges,
roadway widths, cross sections, safety barriers, signhage, lines, power
requirements ducting and C-ITS based devices.

PUBLIC KEY
INFRASTRUCTURE
(PK1)

A set of dedicated policies, procedures and technology that are needed
to deal with digital certificates in a public key cryptography scheme.
This includes Certificate Authorities (CA) communication for initial
enrolment of ITS stations, certificate requests and re-keying and
certificate renewal (ENISA, 2019 & C-Roads, 2018c)

SYSTEM

It comprises a set of sequences of actions and variants that are
performed within it and lead to value of an actor. It can be a complex
combination of various components that interact each other to satisfy
individual objectives.

SYSTEM SECURITY

It consists of all functions required for a secured message generation,
i.e. signature generation, key and certificate handling, as well as
authentication (verification) of received messages (C-Roads, 2018c).

USE CASE / CORE
TOPIC

A function of the system, the desired behaviour (of the system and
actors), specification of system boundaries and definition of one or
more usage scenarios. It combines all possible scenarios that can
occur when an actor tries to achieve a certain technical objective
(business goal) with the help of the system under consideration.
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1 Il ntroduction

1.1 WP4-0Ot her St ag&wdwsinthe DIRIZON overall project
context

The major goal of DIRIZON is to support the European National Road Authorities ( NR Aié s )

their digital transition and in their interaction with other stakeholders regarding Cooperative
Automated Driving. To this end, DIRIZON is assisting the aforementioned road
authorities/Road Operators in identifying how these developments will affect their operations
and their interaction with others. In this respect, DIRIZON can determine the implications of
Digitalisation and Automated Driving on specific core topics and their consequences on data
needs and requirements for data-exchange.

This deliverable is part of WP4 (Ot her St ak e h o |Digialisatibn amdi Aetansatiom
on the selected use cases). The objectives, according to the proposal, of this WP are to

A Collect views of 0 ot hstkelivlders and NRAs (see below) on data needs, data
exchange (incl. prerequisites), roles and responsibilities, security, data protection,
privacy and governance issues.

A Challenge the views of NRAs with the results of other stakeholder groups
A Summarize input, develop conclusions and provide input into further WPs

As described in Deliverables D2.1. (Tucker et al., 2019) and D3.1. (Malone et al., 2020) the
actual input data collection, especially regarding input from National Road Authorities (NRAS)
to the selected use cases was not available right from the start of the project. As the interviews
done in WP2 were relevant for selecting the DIRIZION use cases (or core topics, as they were
called in the WP4 questionnaires), the focus of the interviews in phase 1 was on more general
interviews with the NRAs and Road Operators regarding the current status of
Digitalisation/Automated Driving, their policies, benefits and barriers they expect.

Therefore, the scope of WP4 was broadened to validate the developed process flow and the
included actors, roles and availabl e data not only from the
furthermore also from the view of the NRAs.

After selecting and finalizing the details of the use cases in the WP2 and WP3, WP4 takes a
step further and focuses on the activities of all required stakeholders and identifies the
congruent and conflicting views in the present and future with other stakeholders with respect
to data exchange. The original objective of the WP4 has changed in the respect that finally the
different roles of various stakeholder groups, also including NRAs, are compared to get an
overall picture on the detailed level of the use cases. Hereby a specific focus was given on
eliciting stakeholder views on data availability, data exchange, roles, security, privacy and
governance. This was done by desk studies (especially by analysing position papers) and
collecting data via a web-based questionnaire.

Hence, WP4 provides the very basis for the further developments regarding a data exchange
platform and the related business models in the upcoming WPs. The outcome of WP4, as
described in this report, will give a better understanding for each of the use cases, highlighting
the roles and responsibilities of the different actors and emphasizing on conflicting views and
open aspects in relation to the full implementation of the use cases.
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1.2 Structure of this report

This report summarizes the work done within WP4, starting with the literature review,
development of web-based questionnaires and the analysis of the collected data. It provides
a good overview of the input collected and will draw first conclusions as basis for the further
work to be done in DIRIZON in the upcoming months.

This report is structured as following:

)l

Chapter 2: Methodology and the DIRIZON use cases, describes the overall
methodological approach and the steps taken to collect in-depth information on the
DIRIZON use cases. Furthermore, this chapter outlines briefly the DIRIZON use cases
that are the basis for the effort done in this WP.

Chapter 3: Results of the Literature Review (Position papers), summarizes current
available sources as the basis for the further developments of the use cases.

Chapter 4: Collection of stakeholder views, provides an overview starting point for
the collection of the stakeholder views, summarizes the main stakeholder groups that
are relevant for the DIRIZON use cases and gives an insight on the content and
structure of the web-based questionnaire that was designed and how it was actually
distributed to gather the relevant data.

Chapter 5: Analysis of collected data, includes the analysis of the data coming from
the web-based questionnaire on an overall basis and on the level of the different use
cases.

Chapter 6: Conclusions of the major results, identifies the major key findings from
the analysis in respect to the three use cases.

Chapter 7: Recommendations and next steps, draws very first conclusions from the
analysis of the collected data and includes the recommendations of experts in regards
to the proposed process flows. This can be seen as the basis for the next steps in
DIRIZON.
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2 Met hodoalnodgyt he DI RI ZON use cases

2.1 Sources and Methods used
WP4 is based on the following sources:

- Outcomes of WP2 (literature review, interview findings and definition of the use cases)
which are in principle summarized in Deliverable D2.1. (Tucker et al., 2019).

- Outcomes of WP3 (list of data and data categories for the selected use cases), which
can be found in Deliverable D3.1. (Malone et al., 2020), as well as the updated WP3
use cases.

- Findings of the WP4 literature review process with focus on position papers
(concentrating on relevance for the DIRIZON use cases)

- Data collected from the web-based questionnaire, which was elaborated within WP4.

The findings of the literature review are done only on the basis of a qualitative analysis.

For the web-based questionnaire different quantitative analysis methods were applied. The
results were analysed using suitable statistical methods (e.g. cross-tabulations/contingency
tables, frequencies, etc.). Case frequencies allowed making some statements on trends and
priorities/views of respondents, even in those cases where the sample size was too small for
applying appropriate statistical methods.

Note: It has to be mentioned that the previous learnings of DIRIZON showed that the number
of experts that are able to make profound statements on the very specific DIRIZON use cases
is very small. For the analysis this means that the consortium received a valuable number of
feedback from experts to the web-based questionnaire. Based on the responses, it is possible
to validate the process depicted, the different actors and roles and relevant data and evaluate
whether changes are necessary. Due to a low statistical population this analysis is less about
statistical significance than about deriving overall trends based on expert knowledge. It allows
identifying congruent and contradicting aspects in the process flow of the different use cases,
as well as different possibilities for the actors taking an active role, as well as national
differences. Taking into account the current available detailed data on the DIRIZON use cases
these results mean a major step forward in identifying the basics for the data exchange
platform, as it will be developed in WP5.
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2.2 Overview of DIRIZON use cases

The project approached the broad topic of digitalization by identifying three use cases (which
are referred as core topics in the following), which were based on the previous work done in
DIRIZON and finally selected together with the CEDR/CAD working group in Oslo on
November 6-7, 2018:

A

Provision of High-Definition (HD) Maps for Automated Mobility:

This core topic deals with High-Definition maps meaning the provision of detailed mapping
in a machine-readable format to support a cooperative, connected automated vehiclel. s
(CCAV) ability to understand its precise positioning, plan beyond sensor vision, possess
contextual awareness of the environment and local knowledge of the road rules.

Distribution of Digital Traffic Regulations:

Distribution of digital traffic regulation becomes more and more relevant for CAM
(Connected and Automated Mobility) (as well as for other areas e.g. smatrt cities). The core
topic breaks down the process for the distribution of digital traffic regulations from the
triggering event to the provision to the connected automated vehicle.

Infrastructure Support for Cooperative Automated Driving (CAD):

Infrastructure support for Connected and Cooperative Automated Driving (ISAD) is
digitized information, on top of the HD map and the digitized traffic regulations, to support
CAD (connected and Automated Driving) functioning.

These core topics will be analysed in detail in the upcoming chapters of this report based on
the results of the literature review and especially the web-based questionnaire.

The three use cases are conceptually linked, as illustrated in Figure 1 below.

Dynamic Info. (< 1 sec)

/G ITS anticipative Info. e
Lih x (V2V, V2P, traffic signal, etc.) Competitive area
I Semi-dynamic Info. (< 1 min) |
/"‘ Accident, Congestion, Local weather etc. L
A 1 Semi-static info. (< 1 hour) :
i * Common (Basic) data

Traffic control, Road construction, Weather

= g forecast, ec. Cooperative area
Base (HD Static Map) Static Info. (< 1 day)

Road shape, Topological data, etc. =

*Source: Mr. Seigo Kuzumaki, Program Director, SIP-adus,
European conference on connected and automated driving (April 4, 2017) 7

Figure 1: Visualisation of the layers and data types for a High-Definition (HD) map. Source: presentation
of Jun Shibata at the SIS 37, 12th ITS European Congress Strasbourg, June 21, 2017 [Shibata, 2017]
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The DIRIZON project sees the core topics as building on top of each other. The base layer is
the static data in the HD map. The Distribution of Electronic Traffic Regulations adds
regulations to the static data in digital form. Infrastructure support for Connected and
Cooperative Automated Driving (ISAD) is digitized information, on top of the HD map and the
digitized traffic regulations, to support CAD functioning. Thus, this use case covers vehicles in
a mixed environment, supporting Cooperative, Connected and Automated Vehicles (CCAVS)
by extending their Operational Design Domain (ODD) and improving safety, traffic flow and
environmental impacts. Figure 1 illustrates the layers and data types for a High-Definition (HD)
map. Figure 1 shows layers that differ according to how static or dynamic the data is.
Conceptually, the HD map integrates layers of different types of data, which can come from
different use cases. Furthermore, the core topics will evolve over time, for example, information
provision will be to human drivers in the short term, evolving to providing information to more
and more vehicles with higher levels of automation. The focus of DIRIZON is on digitized
information for the Cooperative and Connected Automated Vehicles (CCAVS), not on
presenting to the human driver. Of course on-going research on human-machine interaction
in the automated vehicle is of critical importance but tackled specifically within DIRIZON.

For each of the described core topics the DIRIZON consortium prepared a process flow
diagram and a storyline that are the basis for the validation within the web-based
guestionnaire, the upcoming analysis and the further work to be done.

For a more detailed summary for each core topic (including process flow diagram and storyline)
please have a look at the chapters 5.2, 5.3 and 5.4 where the core topics are discussed and
the responses from the questionnaire are evaluated.
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3 Results of the Literature revieyv

3.1 Availability of information and the value of position papers

In preparation for the development of the questionnaire, thematically appropriate position
papers were researched. In a first step, the literature review from WP 2 was evaluated and
general papers on Automated Driving were analysed. Subsequently, position papers by
stakeholders were screened. However, it has to be clarified that the core topics are very
specific and therefore only little research work has been done on a very detailed level which
made our goal of finding position papers rather difficult.

The focus within WP4 was the analysis of the roles and responsibilities of stakeholders in the
considered core topics as well as the proposed flow diagram/process of the services. The
Knowledge Base on Connected and Automated Driving (CAD) proved to be particularly helpful
in this context.

This chapter features papers produced within EU-wide projects as well as scientific papers
and position papers written by certain stakeholder groups concerning their role in Automated
Driving:

1 Especially the Horizon 2020 project CARTRE (Coordination of Automated Road
Transport Deployment for Europe) has delivered very helpful position papers that gave
insight in the challenges and next steps for Automated Driving (CARTRE, 2018).

1 Findings from the project C-MobILE (Accelerating C-ITS Mobility Innovation and
depLoyment in Europe) have also been included (Lu et al., 2018).

1 We also took a proposal for a project (CCAM) into account since it aims to connect all
the different stakeholders through an EU wide platform (CCAM, 2020).

1 As part of the project INFRAMIX, a conference paper for the ITS World Congress
Copenhagen ARoa@ ISmppastr Letviel s for Aut omat e
screened and highlights the challenges for Road Operators (Carreras et al., 2018).

1 The EUITS Platform (Courbon et al., 2016) has also been particularly helpful defining
requirements for stakeholders for making Automated Driving possible (especially in the
Sub-acti vity 4 . AptonfatedaDrivingd.)t at i ng

1 Amasterthesisonfil nfrastruct ur e Autemated Drivimgd (Lti, 8018) o r
gives insights into who the critical actors for the process are and what their roles could

be.
T An articl e fAutonomau® Drvingoim theaiiCity - HD Maps as a Key
Challenge of the Automotive I ndustryodo focuse

data and Automated Driving (Seif & Hu, 2016).

1 An Action Points Paper by the UITP which is a non-profit advocacy organization for
public transport authorities and operators, policy decision-makers, scientific institutes
and the public transport supply and service industry, has also highlighted the roles of
different stakeholders and their interest in data (UITP, 2018).

1 An Automated Driving Roadmap by ACEA (European Automobile Manufacturers'
Association) shows the future goals for OEMs in the field of CAD (ACEA, 2019).

1 A report by the World Road Association PIARC o n i Co n n eides eChalldhgeb
and Opportunities for Road Operators 6 has al so PRRG 208%.r eened

1 T h eEurfipean Roadmap Smart Systems for Automated Drivingd publ i shed b
EP0SS (European Technology Platform on Smart Systems Integration) is based on
surveys and consultations among major European automotive manufacturers and
suppliers and examines the challenges and activity fields (Meyer et al., 2015).
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3.2 Summary of key findings

As the findings from the literature review in D2.1. already stated (Tucker et al., 2019), most
literature does not give any explicit details about the roles of the different stakeholders involved
and their responsibilities. However, the focus of this literature review was then to find position
papers that examinet h e st a k pelspettides in md@e detail and detect how they see
their role in the process towards Automated Driving and what challenges are in their way.

Overall, there is a broad consensus about the challenges and necessary steps in order to
make Automated Driving possible. Actors from different organizations like public transport
authorities, European automobile manufacturers, and Road Operators and research
institutions see similar issues that have to be addressed in order to get to the scenarios of the
use cases.

Firstly, this chapter highlights the overall findings and what most papers agreed on.
Subsequently, there are sections on three stakeholder groups where position papers were
found that focused on their specific roles in the process:

1 Road Operators
 National Authorities and EU
i OEMs

Qverall findings

The overarching theme that is mentioned in almost every paper evaluated is the need for
collaboration of the various stakeholders. It can be seen as a requirement for all processes
and, therefore, this might be the biggest challenge. Collaboration will be important in order to
achieve the vision of fully Automated Driving in the EU, but will also be essential in the future
when the use cases are already established e.g. for data sharing, feedback loops etc. It is
seen as one of the most important requirements when it comes to the deployment of
Automated Driving and all actors have a responsibility to foster cooperation.

Especially the proposal for the CCAM platform emphasizes the complex cross-sectoral value

chain as a big problem as one of the main reasons for the proposal is the complex multi-

stakeholder environment. Th e pr op os al effective, pnositabtelaadt tranfsparent
cooperation among local and regional authorities and the private sector is mandatory to

provide end-users with inclusive, equitable and accessible services for all, and to develop
interoperable systems and operating conditionso
coordination of research and innovation activities on infrastructure, services and vehicles is

very important from early stages onwards to enable seamless deployment (CCAM, 2020).

The European Roadmap Smart Systems Automated Dri
utilities, infrastructure providers, academia and public authorities should join their efforts in

specific Public-Private Partnership and joint programs horizontally covering all aspects

of Automated Driving including research and innovationo(Meyer et al., 2015).

The results from the project C-Mo b i | e Toscteaté v@ablé and functioning partnerships
is a must for establishing large-scale deployment of sustainable services in complex urban
a r e arstlde.paper, they raise the questions which policies (at European, national, regional
and local levels) are needed for stimulating C-ITS deployment as well as how to best join
efforts in this context. We can therefore conclude that in addition to collaboration within the
field of research, there is also a need to collaborate on the different levels of policy-making
(Lu et al., 2018).

The Pl ARC report e mptheksyipaiets natteehni€al icis to invobhaeall 0
stakeholders: Cooperative |1 TS are indeed, abok#ateal | , a
that interoperability is a main challenge that can only be overcome through extensive
cooperation between the significant numbers of stakeholders involved (PIARC, 2019).

‘ gedr
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Moreover, cooperation will be an important aspect when it comes to facing problems of
responsibilities. The position paper by CARTRE on physical and digital infrastructure
(CARTRE, 2018) ment i ons t he <chal | edetgrening ai allmmésevhcsis
responsible for the data, and also of the maintenance of the physical and digital
infrastructur e,. Areother GARTREtpaperros Artificial Intelligence and Big
Data (CARTRE 2018) me n t i o ndaita is boHedctedifrom many different sources and by
different partieso . They also see this as one of t
storage and accessibility of this data will become arealchal | enge at s ome

Road Operators

All stakeholders agree that collaboration is one of the most important factors. For Road
Operators, especially the cooperation with OEMs seems crucial for the next steps towards
Automated Driving. A recommendation by PIARC to road and traffic operators is a
fcoordinated approach with vehicle manufacturers to ensure a clear plan for the
introduction of in-vehicle as well as infrastructure technologieso(PIARC, 2019).

The EU ITS Platform also highlights the importance of collaboration between Road
Operators and car manufacturers. If they work together, Road Operators could use the data
produced by aut omated v e hganing betteat knovdetdgefon the
network state and implementation of more sophisticated network management
strategieso . Mor eover, in order to achieve a n
operators and car (or navigator) manufacturers is needed on development of routing
strategies (Courbon et al., 2016).

The PIARC report states that Road Operators n e e d t oglobal toeperatioh with the
key stakeholders such as vehicle, telecommunication/IT industries as well as service
providers within various fields of mobility services as a consequence of the ongoing rapid
development. The primary aim of this cooperation is to address the common challenges of
legal issues, data/cyber security, and harmonizationa For Road Operators, one of the main
focuses is the functional interoperability of C-ITS services. AThey have a
role in ensuring that planned services are able to be delivered via roadside broadcasting and
cellular technologies in such a way that they are fit for purpose and compatible with the
corresponding technologies implemente d by t he a ut o mdStgnificant
coordination with OEMs is therefore required since there are multiple options available
to ROs with car manufacturers equipping cars with different technologies. PIARC also
emphasizes that ROs need to be aware that the state of available services and technologies
are likely to change, so they need to remain flexible to changes and aware of emerging trends
(PIARC, 2019).

Moreover, the EU ITS Platform emphasizes the importance for Road Operators to ensure
Afconsi stency awitlinthenetwork hui atsoybetween networks, without many
local particularities that would require special treatment, for things like road markings, signs,

ortuni

et wor k

road surface quality, traffic management strateg

crucial for car manufacturers (Courbon et al., 2016).

The INFRAMIX Conference Paper claims that a key issue for Road Operators is the
digitalization of the road infrastructureas fnaut omated vehicles

ar e S u

independent of road infrastructure elements and to rely solely onits built-i n s ensorso. Thi

means that the quality of infrastructure elements is crucial. Road infrastructure can play a
key role in enabling and supporting automated driving. A classification scheme for
infrastructure support for automated driving (ISAD) has recently been introduced,
which groups the availability of static and dynamic infrastructure information together
with communication capabilities into classes. The ISAD classification will support
automated vehicles to operate under a more predictable environment. While ODDs may get

Page 23 Of 174 \ , Conférence Européenne
des Directeurs des Routes
Conference of European
Directors of Roads

o



©)
CEDR Call 2017: Automation 131 ZON
]

downgraded by a sudden change in the road topology layout, by heavy traffic conditions or
under adverse weather conditions the infrastructure can support the vehicle's perception and
close certain information gaps (Erhart et al., 2020, Carreras et al., 2018).

Research shows that the implication of physical infrastructure is as important as digital
infrastructure and requirements on physical infrastructure are even more than that on
digital infrastructure in the beginning. The thesis on Infrastructure requirements for Automated
Driving suggests conducting a Cost-Benefit Analysis for each infrastructure requirement
solution to make it clear to stakeholders whether infrastructure upgrading is necessary (Lu,
2018).

Backing this up, CARTRE came to the result

infrastructure and to deploy new digital infrastructure for Automated Driving and transport are

l i kely to increase with higher (SAE) vehicl

the adaption of physical infrastructure and its link with the digital infrastructure is
becoming a key factor for the deployment of AD (CARTRE, 2018).

National Road Authorities and European Level

One of the major results from the Master Thesis on Infrastructure is that Road Authorities
can set concrete collaboration forms and rules with manufacturers in order to gain more
trust. They are active players who can enable cooperation and may involve more stakeholders
who could have di f f er e nRoadiauthoetieg shallsdesign antopea
and flexible process to make the decision and hold the international perspectiveo(Lu,
2018).

The CARTRE position paper on Al and Big Data defines Policy challenges that are faced by
policy makers and legal organisations on the national and EU levels. In order to overcome
privacy and security barriers for sharing big traffic data, appropriate solutions and
security approaches are required. Policies need to be established that take this into account
as well as the ownership of data. The writers of the paper state that the EU should find ways
to enforce and/or stimulate data sharing like open data pilots (CARTRE, 2018).

The EU ITS Platform has defined steps for states and the EU to take in order to establish a
legal and normative framework for AD. This should include protecting consumer and
network operator rights and interests, allow independent researchers to analyse and audit
AD systems without facing legal consequences while also allowing industry stakeholders to
preserve their commercial interests. This would help strengthen security and safety. Preferably
at the largest possible level, at European level, a clarification of the repartition between
stakeholders should ensure that industry members have incentives to design AD
systems with road safety as a key and overruling requirement. Furthermore, type
homologation for automated vehicles should be done at European level. Since the
procedures are complex and expensive to design, this would avoid replicating costly work both

t hat

e aut

proce.

for OEMs and public stakehol de miudsménpatrdadyexist i Dat a
in European countries. Specific regulation may be necessary for Automated Drivings y st e ms 0

(Courbon et al., 2016).

OEMs
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The ACEA roadmap for AD shows that vehicle manufacturers have the goal to further develop
Automated Driving technology and its practical applications and provide the necessary
technical expertise to support the regulatory process. Their 4 key focus areas for research and

devel opment in the near future are fASecurgioty,

The European automotive sector is one of the biggest investors in R&D and has a great interest
in boosting European competitiveness in the global market. The proposed strategy for vehicle
manufacturers includes especiallyto A f ur t h e r Adanmated Driping technology and
its practi calandagipplriocvaitdieo ntshbe necessary tec
the regul at o(AGEARGILY.Ccess O

I n the European Roadmap Smart Systems for
good quality at reasonable prize is the key solution for staying on international market's lead
positions and one of the maj orSinceltar enanufactueess
rely on consistency within and between networks, their role is also to cooperate with
Road Operators to find an optimal strategy. OEMs are set in the global market, therefore,
it is in their interest to have as few as possible local or national peculiarities to deal with (Meyer
et al., 2015).

3.3 Conclusions on the literature review

Based on these findings in our research, we can conclude that the responsibilities within the
use case scenarios might not have been focused on in detail yet, since important
advancements need to happen before we reach this phase. However, the position papers bring
to light what the different stakeholder groups see as necessary steps in order to facilitate
Automated Driving.

What can be seen throughout all the papers we screened is the need for collaboration between
the different actors. Cooperation will be essential for the deployment of Automated Driving
since lots of issues regarding privacy, security and responsibilities have to be solved. It
becomes clear that no stakeholder group alone can tackle these problems, but that there
needs to be a constant dialogue. For Road Operators, the main collaboration must happen
with OEMs regarding the adaptions of physical infrastructure and its Digitalisation. The
networks need to be consistent and the technologies have to be in line with car manufacturers.
On a broader scale, Road Operators should work together with other Road Operators in order
to avert national differences and ensure interoperability. OEMs also play their part in this
collaboration and work together with Operators. Moreover, they see it as their responsibility to
provide necessary expertise to support the regulatory process. National Road Authorities are
in the crucial position to make collaboration possible. They can set collaboration forms and
rules to ensure that a partnership between public and private stakeholders is possible and that
there is an open and flexible process. Moreover, policies concerning privacy of data and cyber-
security are big issues that have to be addressed. Our literature research also made it very
clear that standardisation of data and type-homologation for automated vehicles need to
happen on a European level.

Our research shows that there is literature on how certain stakeholder groups can contribute
to making AD possible and therefore heading in the direction of the use case scenarios.
However, it is not clear what role they will play in the end since circumstances are constantly
changing and the future is quite unpredictable.

This leads to more general results from our desk research, but shows that the data collection
and analysis within WP4 is very important to get an idea what the different actors envision for
their future responsibilities at the moment.
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4 Coll ection of stakeholder vi

4.1 Need for direct collection of input from the stakeholders

As shown in the previous chapter as well as in DIRIZON Deliverable D.2.1. (Tucker et al.
2019), there are numerous open issues related to the upcoming necessities in the area of
Digitalisation, connectivity and Automated Driving. On the other hand, the experiences and
available sources of information regarding the real deployment and operation of Automated
Driving in a mixed traffic environment are still rare and limited. As one overall objective of
DIRIZON is to provide a concept for a technical data-exchange platform, with corresponding
business models for its exploitation, in light of the step-by-step Digitalisation of NRA road
assets and current and future relationships with stakeholders, the level of detail available from
desk-research is not sufficient to answer these questions.

Therefore, DI RI ZON6s overall approach is to en+
research with information directly collected from experts working actively in the area tackled.
As described before this was done in two different steps:

Step 1 targeted general aspects related to the Digitalisation and Automated Driving (see
D.2.1.). The consortium decided to go for personal interviews with key stakeholders from the
group of the National Road Authorities/Operators addressing their current status of
Digitalisation/automation, their policies, benefits and barriers they expect. This information was
used for selecting the use cases and pre-defining the major core topics.

Step 2 is now covered by WP4 and needs detailed - use case related - information to validate
the developed process flows and the included actors, roles and responsibilities and available
data. Next to that, the concrete data needs, data exchange prerequisites, security and
governance issues, as well as cross-border interoperability aspects need to be tackled. The
information needed is relatively specific. This means, the number of experts able to answer at
this level of detail is limited. In order to challenge the views of NRAs with the results of other
stakeholder groups a differentiation to the different groups is also relevant. This means more
responses are needed from different organisations in a very structured and comparable way.

To this end, a semi-structured web-based questionnaire was devised. This approach
enabled the same information to be provided to each respondent and made the
responses comparable, using quantitative and qualitative statistical analysis. While the
analysis might not be of statistical significance, the comparison of responses using
more simple statistical tools will allow to validate the use cases described, highlight the
different roles and responsibilities and provide an overview of the different data
availability and data exchange aspects, barriers and challenges related to security,
interoperability etc. Furthermore, it will show clear trends and enables challenging the
different views of different stakeholder groups.

The results of WP2 and WP3 were used as a basis for the implementation of the questionnaire.
The developed process flow diagram for each use case convey what the activities are to deliver
the use case, which types of data are exchanged, and which roles are involved to deliver the
service. It is the task of WP4 to gather the views of different stakeholders on which roles and
responsibilities of the stakeholders can be expected for the successful implementation of the
services.

In this respect, the main aim of this questionnaire was to cover the different views on the
different roles of the involved actors and their interaction. The results will be the very basis for
the further data exchange concept provided by DIRIZON and the formulated recommendations
towards the next steps.
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4.2 ldentification of relevant stakeholders, associations and
platforms

An important task is to address all stakeholder groups relevant for the use cases identified.

In order to ensure the comparability of results and enable the challenging of different views of
different stakeholder groups the aim of WP4 was, besides the identification of relevant
stakeholders and the finding of associations and platforms, to address the stakeholders
properly and as neutrally as possible.

Based on the findings of WP2 and WP3, the following stakeholder groups were identified that
might be of relevance for the 3 DIRIZON use cases:

Automotive suppliers

(C-)ITS service providers

Communication network providers

Data providers / data holders

(Digital) Map providers

European Commission

Frequency authorities

Infrastructure suppliers

Local transport authorities / administrations
Logistics service providers

National transport authorities / administrations
OEMs

Private Road Operators

Public Road Operators

Regional transport authorities / administrations
Research / scientific institutions

Road maintenance service providers
Software suppliers

Standard Development Organisations
Transport service providers

= =4 -8 8 -8 -8 _98_8_9_°2_9._2._-2._-9_2._-9._2°_-29._-2°._-2

The different stakeholder groups are expected to have different functions in the use cases.
Some of them are actively involved, some are only passively involved (e.g. through the relevant
Directive or regulations).

From this long list of relevant stakeholder groups, the DIRIZON consortium narrowed it down
to a set of stakeholders that would be the target focus of the questionnaire. They were identified
as main target groups based on previous findings and the expectations of their active role in
the use cases. WP4 wanted to make sure that respondents from these specific groups could
be reached since they are deemed to play a crucial and active part in the process of the
deployment of Automated Driving and can therefore evaluate and extend the use cases
provided in DIRIZON.

The following stakeholder groups were identified as main target groups:

1 Road Operators (public/private)
1 Transport authorities (national/regional)
1 Communication network providers

Page 27 Of 174 \ , Conférence Européenne
des Directeurs des Routes
Conference of European
Directors of Roads

o



©)
CEDR Call 2017: Automation 131 ZON
]

1 (Digital) Map Providers
T OEMs
1 Platforms and Associations related to the abovementioned

Next to the before listed main active stakeholder groups, Research Institutions were also
targeted since they will be an important link to the current status of discussion regarding the

innovative aspects.

To tackle the stakeholders, the DIRIZON consortium also identified relevant stakeholder
associations/platforms and projects as multipliers to reach as many groups and potential
respondents as possible (see Chapter 4.4 for a detailed description). In the following chapters,
you will see that DIRIZON tried especially to collect input from these main stakeholder groups

to collect the expected input.

‘ gedr
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4.3 Content and structure of the web-based questionnaire

As described before in the methodology, a desk study was conducted by analysing position
papers and online questionnaires were prepared to achieve the required results in WP4. In the
following, the overall structure and the main content areas of the questionnaire will be
presented.

For the implementation of the web-questionnaire the consortium decided to go for the online
survey tool fi L a ma P @Hisltapl met the appropriate requirements of the General Data
Protection Regulation and had the basic requirements regarding the necessary setup of the
questions. As AustriaTech had some previous experiences with the tool the decision was taken
quickly.

Based on the given requirements AustriaTech analysed the available information from WP2
and WP3 outcomes and prepared a first draft of the questionnaire. Following the draft was
updated with input from all consortium members, especially considering additional parts for
WP5 (platform concept) and WP6 (business models). The set of questions was cross-checked
by the CEDR Project Manager in advance.

After that, the implementation of the online questionnaire took place, which was done with
several feedback loops. Finally, the questionnaire was published on the 1% of October 2019.

After a short general introduction to the project the questionnaire was divided into
seven main sections:

General Organisational Information on the respondent

Description of the core topic incl. overview, process flow diagram, storyline
Evaluation of activities and actors for each phases in the process flow
Evaluation and feedback on data and data provision

Risks and challenges & Opportunities and benefits for the core topic

Overall evaluation of the process flow and storylines as basis for the reflected
process

Contact data / request for further information on the project

= E R

In Annex 1. Exemplary implementation of the questionnaire (see 9.1), some screenshots of
questions of the mentioned main sections enable a better overview on the realisation of the
web-questionnaire i n t he survey tool ALamaPol |l 0.

The questionnaire was first distributed after some pre-tests in October 2019, however, the
response rate was quite low in the beginning. Subsequently, another version was issued on
the 20" of November which divided the questionnaire into three parts (one poll for each core
topic instead of all in one) and had a shorter introduction. This should ensure that potential
respondents would not be discouraged by the length of the whole questionnaire and could
simply select their preferred core topic. One of the reasons for splitting up the questionnaire
was to achieve more focused input and responses for each use case. Furthermore,
AustriaTech added a download option for the overview of the core topic (including the storyline
and flow chart) on each page in order for respondents to have more time to look at the details
while answering the questions. The consortium decided to also keep the full version of the
guestionnaire open in addition to spreading the shortened versions.

1 https://www.lamapoll.de/
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4.4 Distribution of the questionnaire and Collection of Data

The consortium defined who the potential experts and stakeholders are to answer the
guestionnaire appropriately, based on their knowledge related to the use cases.

To reach the stakeholders, the WP4 leader together with the consortium used their networks,
existing synergies, events and platforms to spread the questionnaire as widely as possible.

As mentioned before, the potential respondentsdégroup was not that high, as it required deep
knowledge in the respective use cases.

In order to reach these specific potential respondents, the whole consortium started a
distribution initiative and different strategies were chosen:

1 via the project website
9 via LinkedIn by different members of the consortium
9 via partners social media channels

As a core strategy, the questionnaire was promoted (e.g. via emailing, presentation) in the
thematically relevant groups, platforms and associations, including:

1 Thematic related platforms, associations and working groups:
5GAA, ACEA Smart Mobility Team and ACEA network, Amsterdam Group, C-Roads
platform, CLEPA, CENT TC278/WG 17 Urban ITS/METR Working Group, CEDR CAD
group, CEDR PEB Group, EuroRAP, PIARC TC B2, EUCAR, C2CC, Women in ITS,
Working Group CCAM

1 Thematic relevant project consortia:
INFRAMIX, ICTACART, CEDR R&D projects, Crocodile, DATEX Il (key stakeholders)

T Numerous key stakeholders directly from the network of the DIRIZON consortium:
e.g. TomTom, HERE, Siemens, Centro Ricerche Fiat, ASFINAG, KOZUT, BMW,
Virtual Vehicle, Autopistas, DARS, Autovie Venete, Autostrade di Brennero, ICCS,
Bosch, Nokia, Links Foundation, CEDA, Volkswagen, etc.

Last but not least, the project and the questionnaire link were directly promoted at important
events:

9 ITS Austria Conference 2019 (01/10/2019, Vienna/Austria)

Austrian Forum for Automated Driving (02/10/2019, Vienna/Austria)

PIARC World Road Congress 2019 (6-10/10/2019, Abu Dhabi/United Arab Emirates)
ITS World Congress 2019 (21-25/10/2019, Singapore)

2019 Annual ITS Conference, Ireland (137 14/11/2019, Enfield, Co. Meath/ Ireland)
1 CEDR CAD Group Meeting (Plenary Meeting, 25/11/2019, Brussels/Belgium)

=a =4 —a -8

As promotional material for the events the consortium designed a specific insert sheet, Figure
2, which was directly distributed and included in all DIRIZON folders which were distributed at
the events.
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Are you an expert in the field
of Cooperative, Connected and
Automated Mobility (CCAM)?

Do you want to evaluate CCAM
related services and the under-
lying data and exchange
processes?

Do you want to co-design the
future of CCAM?

Then answer our questionnaire:

https://lamapoll.de/DIRIZON

The DIRIZON project aims to support road
authorities in their digital transition and in
their interaction with other actors in coopera-
tive, connected and automated mobility. The
results of the questionnaire will be the basis
for a data exchange concept provided by
DIRIZON. For more information on the project,
visit our website: www.dirizon-cedr.com

minnqvatlon Albrecht
for life Consult

Figure 2: Insert sheet for folders

Moreover, the questionnaire was promoted as part of project presentations at different events,
e.g. ITS Ireland conference in the executive session and within the Plenary Meeting of the
CEDR CAD Group in November.

The questionnaire was opened at 01 October, 2019 and was completed at the end of January

2020. The questionnaire was open for a total of 4 months. During this time the consortium
promotedthequesti onnaire additi on alsplitquastomareddnkpeci al |
were launched in November 2019 (see also chapter Fehler! Verweisquelle konnte nicht

gefunden werden.). The details on the actual respondent rate are included in the upcoming

chapters on the analysis.
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As already mentioned in subchapter 2.1, the number of experts able to make profound
statements on the very specific DIRIZON use cases is relatively small, as expertise is limited
in this area. The consortium received valuable feedback and responses to the web-based
guestionnaire for analysis, which allows validating the process depicted, as well as the different
actors and roles and relevant data. Even though there might not be statistical significance due
to the relatively low statistical population, it allows identifying congruent and contradicting
aspects in the process flow of the different use cases, as well as different possibilities for the
actors taking an active role, as well as national differences. Taking into account the current
available detailed data on the DIRIZON use cases these results represent a major step forward
in identifying the basic requirements for the data exchange platform, as it will be developed in
WP5.

As we were referring in the ,thst®emtsialeonused forttes t o t
upcoming analysis.

5.1 General statistics

In total, 53 participations responded to all three of the individual questionnaires not counting
the responses that filled out less than 5% of the questions. In total, 10 countries are
represented, however, it is not an even geographical distribution (see Figure 3). Most
participants come from the United Kingdom with 12 respondents, closely followed by Germany
with 11 and Austria with 9. Therefore, these three countries together make up 60% of all the
answering organisations.

Geographical Distribution for all 3 Core Topics

Albania; 4%

United o
Kingdom; 23% Austria; 17%

Belgium; 4%

Sweden; 9%

Germany; 21%

Ireland; 2%

Figure 3: Geographical Distribution for all 3 Core Topics
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List of countries participating in the survey (alphabetically):

Albania T Ireland
Austria 1 ltaly
Belgium I Netherlands
Germany 1 Sweden
Greece 9 United Kingdom

E

Size of participating stakeholder groups
(in total)

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

7%

15%

6%
|

2%

m Large Enterprise mMedium-sized Enterprise ® Small Enterprise = Micro enterprise

Figure 4: Size of participating stakeholder groups (in total)

Figure 4 shows that over 75% of the participating stakeholders come from large enterprises
with more than 250 employees. The others mostly come from medium-sized organisations,
only less than 10% from small or micro enterprises. One possible explanation for this
distribution is that the field of experts for these specific topics is quite limited in the first place
and in addition to that, small enterprises are harder to reach through the network. Of all
respondents (listed in Figure 5), OEMs, Research Institutions and Public Road Operators
together make up about 50%.

Types of stakeholder groups (in total)

OEM [ Ooo—
Research / scientific institution [ NRNREGEGGNNES
Public Road operator [[NNEGEGNGEGE S
National transport authority / administration [ INRNERE MR
Communication network provider [ NG
Regional transport authority / administration | NNRNEGEGgGEZE
Related platform/association (e.g. PIARC, ASECA BN
(Digital) Map provider [IIEIE
(C)ITS service provide (AN
Other 2%

Infrastructure equipment supplier [J298l

European Commission [J254l

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 20%

Figure 5: Types of stakeholder groups (in total)
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5.2 Analysis of core topic 1 - Provision of High-Definition Maps for
Automated Mobility

5.2.1 Overview of core topic 1 content

In this section, a summary of the storyline and the process flow diagram (see Figure 6), as it
was provided to the respondents within the questionnaire, is presented.

Please consider that the process flow diagrams are future, generic implementations. Thus, not
country-specific:

Storyline:
Core topic 1, deals with High-Definition maps meaning the provision of detailed mapping in a

machine-readable format to support a cooperative, connected automated vehiclell. s (CCAV)
ability to understand its precise positioning, plan beyond sensor vision, possess contextual
awareness of the environment and local knowledge of the road rules:

Road Operators or authorized parties provide data needed for HD maps via a National Access
Point (option 1) and / or to the Map Providers (option 2). These data include road model data
(road geometry, width, gradients, and junctions), lane model data (number of lanes, widths,
and attributes), localization model data (beacons, signs, and landmarks) or other relevant road
related information (e.g. public parking information, etc). Road Operators provide certified /
signed Electronic Traffic Regulation (ETR) data relevant to the HD map either to the trusted
electronic regulation access point (option 3), or directly to HD Map Providers via a trusted party
/ secure connection (option 2). The process flow diagram shows the National Access Point
and the Trusted Electronic Regulation Access Point are functionally different, with the Trusted
Electronic Regulation Access Point requiring an extra level of certification and security.
However, they do not need to be completely separate entities. For example, the Trusted
Electronic Regulation Access Point could be a secure section within a National Access Point.
The exact configuration is up to the responsible authority. WP5 of DIRIZON will investigate the
blueprint for the data sharing platform, and will consider the repercussions of requirements on
the Trusted Electronic Regulation Access Point for the blueprint of the platform.

If they have not received it directly, the HD Map Providers can pick up ETR from the trusted
electronic regulation access point, and digitized road and lane models and localization data
from the National Access Point. These information are integrated into its HD map, along with
the certificate for the regulations.

The HD Map Provider provides its map to the service provider. The service provider uses the
HD map in its service such as navigation, providing it to CCAVs and to smartphone devices to
be used by human drivers. The information provided to the CCAVs and to the smartphones is
then fAedsufadli suse.

The CCAVs and smartphones also provide feedback to service providers when
inconsistencies are found between the information provided in the services and the
environment sensed by the vehicle sensors or the smartphone mounted on the windshield or
perceived by the human driver (map updates).

HD Map providers provide automated feedback to road authorities via the National Access
Point and Trusted Electronic Regulation Access Point. The feedback concerns how and
whether the data provided are used and feedback on the quality of the data provided. This
allows the Road Operators to better optimize their process.

The topic of enforcement is not covered in this core topic.
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For some parts of the chain secure communication and provision of trusted information is necessary!

DATA/CONTENT CONTENT HD MAP SERVICE
CREATION D AGGREGATION ‘ PRODUCTION ‘ INTEGRATION D SERVICE PRESENTATION

Regulation Access Point

Trusted Electronic

// Trusted party connection
//
Road Operators //Opﬂon 3
and authorized // /—\
authorities / Enrichment of data, Integratioin with :,nefr:ror:::ion
/ \ Merging of content other available ——— Depending on
/ map updates : secure layer / data the different
Road Operators | | / pup srusted . I options
/ HD Map communication Service -"""fﬁé{{{ date different
—_— ) < R S~ _
Option 2 7 providers h Providers *"’-“————-f.,_,,_’f_f_f m standards and
(trusted third party / I communication
Contractors connection for ETR) /’ protocols are
- / = used
imol - Identification of Q
mplementing \_inconsistencies / \ /
iti Option 1
Authorities ption @

Legend

National Access Point

Activity: ‘ or -

Connectivity: (cellular, ITS-G5): D

CONTENT
GENERATION < < DATA GENERATION

Figure 6: Process Flow Diagram for core topic 1
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5.2.2 Core topic 1: Participation statistics

To set the results presented in the following subchapters into context, this chapter provides an
overview of the participating stakeholder groups, the size of their organisations and the
distribution of the organisations among different countries.

In total, 23 experts have participated in the questionnaire on the core topic on HD Maps. This
number includes all those who have answered at least one question set of the questionnaire
on HD Maps. In contrast, participants who only provided information on their organisation and
country, but did not answer a single question regarding the topic, were not considered in further
evaluations (19 participants).

In the survey, many different types of organisations and stakeholders were reached. Figure 7
shows an overview of all participating stakeholder groups and organisations. It is important to
highlight here that ALL the major target groups - as described in chapter 4.2 (Identification
of relevant stakeholders, associations and platform) i could be reached and answered the
questionnaire. The core target group of DIRIZON (incl. Road Operators and transport
associations) represented one third of the respondents (7 out of 23, corresponding to
30,4% of the participants). With the goal of comparing the view of thesegr oups wi th fAot!l
in WP4 the share is in line with the project goals and will foster the comparison between the
different views. Contrary to expectations, only two (Digital) Map providers filled in the
questionnaire on HD maps. With 8,7% of respondents the share could be higher, as it was
expected to be one of the high priority topics of Digital Map Providers in the future. However,
the low number of participation of Digital Map Providers in the questionnaire may also lead to
the assumption that they currently do not see that they have an active role in the process. On
the other hand, it has to be mentioned that this is the only core topic where Digital Map
providers actively participated.

With 17,4% (4 out of 23) OEMs showed active interest in the topic, as well as Research and
scientific institutions with the same ratio.

It has to be mentioned positively thatamong @A Ot her 6 and fARel ated pl atf
are participants from the 5G Automotive Association (5GAA) and the Dutch National Data
Warehouse (NDW) which are important multipliers.
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Participating organisations/stakeholder groups

(Digital) Map provider
8,7%

Related platform/

association
8,7% o
Communication
. network provider
13,0%
Research/
scientific
Instltqun National transport
R . authority/
administrationé
Regional transport Public Road
authority/ administration operator
4,3% 17,4%

Figure 7: Overview of all participating stakeholder groups

According to Figure 8, mainly experts from large companies, which includes enterprises with
more than 250 employees) have participated.

Size of participating organisations

100%
90%
80% 4%
70%
60%
50%
40%
30%
20%
10%

0%

22%

m Large enterprise (> 250 employees)

®m Medium-sized enterprise (50- 249 employees)

Small enterprise (107 49 employees)

Figure 8: Size of the participating organisations in core topic 1
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Having a look at the geographical coverage of responding organisations in Figure 9, we can
see that more than half of them come from Germany, the United Kingdom and Austria (in total
56,5%). The remaining participants come in equal numbers from Iltaly, the Netherlands,
Sweden and Greece (2 each) and one participant each from Belgium and Ireland. Based on
the responses, this means that we do not have a majority of one country and we cannot derive

trends from North to South Europe.

Participants per country
Belgium 4,3%

Ireland 4,3%
Greece
Germany
21, 7%

United Kingdom
17,4%

Austria
17,4%

Figure 9: Participants per country in core topic 1
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5.2.3 Core topic 1: Validation of process flow diagram i Activities and Actors

In the previous work packages within DIRIZON, some main activities and actors for the
provision of HD maps for automated mobility were already identified. In this context, an activity
describes a small sub-part of each phase of the process (see Figure 6) and an actor is a certain
type of organisation that fulfils activities.

To validate what has been described within DIRIZON and collect additional information on the
role of the actors the participants were asked to evaluate the proposals on activities and actors
involved by analysing their relevance for the core topic. Furthermore, they should indicate if
their organisation could fulfil the proposed activities. Figure 10 is about the different activities
and the question whether they are seen as a part of the process for implementing HD Maps or
not.

To ease the step by step validation, the activities were structured to different phases, as they
were used in the process flow diagram. For core topic one the following phases were relevant:

PHASE 1: Content Creation

PHASE 2: Content Aggregation

PHASE 3: HD Map Production

PHASE 4: Service Integration

PHASE 5: Service Presentation

PHASE 6: Feedback loops

PHASE 7: Enabling and regulation (this phase is not included in the flow chart for
visualisation reasons)

E N ]

In the following analysis of results, we refer to these phases.

The first part of the analysis is focused on the overall consent or dissent to the depicted process
for core topic 1. The second part distinguished between the different stakeholder groups, as
they reveal some clarifications for the responses.
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The activity is part of the core topic...
Phase 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Provision of traffic regulations 95% 5%

Provision of road models, lane models and georeferencing data 4%
Provision of a NAP (National Access Point) 78% 13%
Provision of a TERAP (Trusted Electronic Regulation Access Point) 20%
Enrichment of HD map with data received

Integration of updated HD maps into (end-user) services 86% 5%

Provision of ITS (end-user) services based on HD maps 76% 10%

Provision of probe vehicle data to service providers 24%
Provision of (automated) feedback to road authorities 24%

Provision of general governance and legal framework (for security, data integrity) 90% 10%
Management/coordination of the use of frequency spectrum using frequency 33%
allocation plans and frequency usage plans 2
Provision of network coverage and regular upgrades of the communication network 14%

mYes ENo =|don't know

Figure 10: Overview of the acceptance rate regarding the process/flowchart in general (core topic 1)
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Stakeholder National Regional
JICLPS Communication transport transport Public Research/
(Digital) Map network authority / authority / Road scientific
Activities provider provider administration administration OEM  operator institution
Provision of traffic regulations 100% 100% 100% 100% 100% 100% 75%
Provision of road models, lane
models and georeferencing
data 100% 100% 100% 100% 100% 75% 100%
Provision of basic HD maps 100% 100% 50% 100% 100% 100% 100%
Provision of a NAP (National
Access Point) 100% 100% 100% 0% 50% 100% 75%
Provision of a TERAP (Trusted
Electronic Regulation Access
Point) 100% 100% 50% 0% 100% 67% 100%
Enrichment of HD map with
data received 100% 100% 100% 100% 100% 100% 100%
HD map delivery 100% 100% 100% 100% 100% 100% 100%
Integration of updated HD maps
into (end-user) services 100% 100% 50% 100%  75% 75% 100%
Provision of ITS (end-user)
services based on HD maps 100% 100% 50% 100% 75% 75% 100%
Provision of (automated)
feedback from vehicles/users 100% 100% 100% 100% 100% 75% 100%
Provision of probe vehicle data
to service providers 100% 67% 50% 100% 67% 25% 100%
Provision of (automated)
feedback to road authorities 50% 67% 100% 100% 100% 25% 100%
Provision of general
governance and legal
framework (for security, data
integrity) 50% 100% 100% 100% 100% 100% 100%
Management/coordination of
the use of frequency spectrum
using frequency allocation
plans and frequency usage
plans 0% 67% 100% 0% 100% 75% 33%
Provision of network coverage
and regular upgrades of the
communication network 100% 100% 100% 100% 100% 50% 33%
Table 1: Overview of the acceptancerate ( i Yes, the activity is part of

process/flowchart by stakeholder groups
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Starting with the overview (see Figure 10) it can be stated that on a general level the
validation shows that the process, as defined in the process flow diagram
(accompanied by the storyline) by the DIRIZON consortium, is in line with the view of
the DIRIZON stakeholders and therefore a valid basis for the definition of the further
steps.

The statistics show that there is a broad agreement with the process in general for all
participants. Nevertheless, there are phases and activities where the degree of approval
varies. We could identify some activities that are clearly part of the process and other activities
that should be investigated more thoroughly. In addition to the general acceptance rate of the
activities (see Figure 10), Table 1 below gives an overview of the degree of approval by the
different stakeholder groups.

Looking at the statistics, one can see that there is an outstanding acceptance regarding the
activities within Phase 1: Content Creation. All three activities within this phase received a
consent of 95% from the respondents (Figure 10).

When looking at Phase 2: Content Aggregation the participants do not agree with such a high
degree it is notable that at least 20% (4 out of 20 participants) are not sure if the Provision of
a TERAP (Trusted Electronic Regulation Access Point) is a necessary part for implementing
HD Maps.

This might be accompanied by a lack of understanding regarding TERAP. But to understand
the response rate one could have a deeper look at the different stakeholder groups and their
responses (Table 1).

What we can see from the differentiation between the stakeholder groups is that especially the
regional transport oaaranbtesurd abdutetre prdvisiantof thedNg\R as e
part of the use case, whereas the other public institutions absolutely agree with the provision
of a NAP. As the NAP is a role that is handled on the national level, regional authorities might
not perceive the NAP as that relevant compared to national bodies. On the other hand national
transport authorities do not fully support the idea of a TERAP. This can be caused by the fact
that the TERAP means building up another institution next to the NAP that is not discussed or
harmonised on national level. Therefore, potential organisational models or ideas for financing
are not available yet. Furthermore, a definition of TERAP is missing currently in international
papers on the topic. So this might be another reason for the uncertainty.

In Phase 3: HD Map Production, there is 100% (22/22) approval that the proposed activities
are part of this core topic. From the figures, it is apparent that Phase 3 is essential within the
process flow of the provision of high-definition maps.

For Phase 4: Service Integration we can see a principal approval (86%, which means 19 out
of 22 respondents agree with this phase as described). But there are some comments that
gave a more in-depth look, wthone NRA staddinghgafiNGddbhe HD map shou
declared quality, but the integrationisnotnecess ar i 'y part of the core tor

But Phase 4 has significantly more approval than the 76% in Phase 5: Service Presentation
(16 out of 22).

It is interesting that 14% of the participants see no need for a provision of ITS (end-user)

servicesbasedonHDmaps.Looki ng at the additional comment s
added that: the provisionof anend-u s e r s B sométhing that is handled outside the core
topico (N RilAhe spkcific certain products, customers and touchpoint 6 ( OE M) , as wel
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fProvision of ITS (end-user) services are added value services rather than core serviceso
(Public RO).

For the further phases this can be considered in the business models or as different
variants of the organisation of the data exchange platform.

For Phase 4, as well as for Phase 5, mainly national road authorities, OEMs and Public Road
Operators had the feeling that these activities are not part of the core topic or were uncertain
of the real need. This could mean that NRAs (and Public Road Operators) see this task as
something that is not part of the core activities, when discussing HD maps for Automated
Driving. This is a clear difference that has to be discussed when looking at the
contradicting views of the different stakeholder groups that might come from different role
definitions in these two groups (see Table 1).

The results demonstrate that the approval to the individual activities varies within the

Phase 6 Feedback Loops. On a general level we can say that the provision of feedback

from different sources is one of the most contradicting issues so far and requires

further investigation but is out of the scope of this project, especially as we can see that

some groups clearly agree with the fact of using e.g. NAP data, whiletheyd ondét see t he
need in providing feedback to raise the data quality.

The majority (95%) sees the activity Provision of (automated) feedback from vehicles/users as
part of core topic while the other two activities show a high degree of uncertainty (24%), see
Figure 10.

While it is clear for most of the stakeholder groups that the automated feedback from
vehicles and users must be considered in the provision of the service, this is not that clear for
other types of feedback. Looking at the point of view of public institutions like NRAs and
Public Road Operators they are not sure if probe vehicle data will be included in the provision
of the service in the future. In future projects on this subject one should take a deeper look at
the reasons for this (costs for data provision, availability, quality of dataé ).

The last activity of this phase deals with the automated feedback provided to road authorities
via the National Access Point and Trusted Electronic Regulation Access Point. The feedback
concerns how and whether the data provided is used and feedback on the quality of the data
provided. This allows the Road Operators to better optimize their process.

Regarding the provision of feedback to road authorities, especially (Digital) Map Providers
have inconsistent views. The discussions and premises on the level of the Map Providers are
different, which means for the next steps that this has to be on the discussion agenda in the
future. With regards to data quality, the feedback from the (Digital) Map Providers to the NAP
or road authorities might be of high relevance. This is one important contradicting issue that
will be in the focus of further activities.

The same is true for Public Road Operators for reasons that are not quite obvious and might
be based on the current expectation of Public Road Operators regarding the role of the NAPs.

It is especially interesting as 100% of the Public Road Operator agreed that the
provision of data via the NAP in an earlier phase is clear, whi | e t hey donodt S
feedback to the NAP as part of the process.

In the final Phase 7: Enabling and regulation, the acceptance rate for the activities varies widely
(see Figure 10).
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Only the first activity Provision of general governance and legal framework (for security, data
integrity) is generally considered as a necessary part of the core topic by an agreement of
90%.

Especially the activity Management/coordination of the use of frequency spectrum using
frequency allocation plans and frequency usage plans shows a very low approval (57%),
additionally one third (33%) are not sure whether the activity is part of the core topic or not.
Especially for the (Digital) Map providers and the regional transport authorities this activity is
not included in the core process. It seems that there is no discussion regarding this aspect
including these two stakeholder groups. The view of the Research Institutions on the topic is
varying.

As an additional comment,one r es p o n d &is &n ingpartdnetdpic but should not be
addressed in the sc o pwhkleandtherieBpomianpadded tegather witnad
fNoO :becduse the core is on the HD map management and not on the distribution to the
users/vehiclesa Due to these results the DIRIZON consortium will again focus on this activity
and have a deeper look if this should be really handled as part of this topic or only be described
as relevant framework conditions, but outside the sphere of the core topic (see chapter 7.1).

The last activity Provision of network coverage and regular upgrades of the communication
networki ndi cates an approval of 71% (15/21),

on

t he

knowdo show a rate of 1 4 %foree ahe Hact thaithihere are §réan di ng s

uncertainties within the last phase, which could derive from not being visible on the flowchart
and therefore not being seen as a single part of the process but more as an overarching phase.
Another interpretationforthe 14 % fANooO0 might be the fact
topic, that has to be defined outside the restricted frame of the core topic. This is also supported
by t he c dtimandmmportsant tdpic but should not be addressed in the scope of HD map
creationd ,becdiuse the core is on the HD map management and not on the distribution to the
users/vehicleso .

5.2.4 Core topic 1: Overall evaluation of process flow diagram and storyline

t hat

r

I n the | ast part of t he gue sDoesahe flcavicmad and thes pond e n

storyline as presented here reflect the process for this core topic correctly from your point of
view? 0

The idea is to focus on the general feedback on the process as a whole. Respondents could
rate the general flow on a scale (07 | totally disagree with the presented process upto 107 |
totally agree with the presented process).

Does the flow chart and the storyline as presented here reflect the process for this core topic correctly from your point of
view?

| totally disagree with the 1 Fan e P P P ~ —~ ~ — —
M mm
presented process | =y 4 ey oy - A o A v, v,

(o] () [2) () () [s] [s) [2) (=] [5] (2]

I totally agree with the

|
| presented process

Please add a short comment on your overall evaluation of the flow chart and the storyline:

Figure 11: Screenshot on overall evaluation of flow chart and storyline
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On an overall level the process flow chart and the included storyline received an average rating
of 7,6. This means that the respondents agree in wide parts with the presented storyline and
the presented process for core topic 1.

Stakeholdergroup Rating
(Digital) Map provider 6,5
Communication network provider 9
National transport authority / administration 6
OEM 6
Public Road operator 7
Regional transport authority / administration 8
Research / scientific institution 9
Total rating all stakeholder groups 7,6

Table 2: Results overall rating process core topic 1

On the level of the different stakeholder groups we see that at the moment not all relevant

aspects for our core target group, especially

The basis is there, but from the point of view of NRAs there are some adaption needs, while
other groups like scientific institutions and Communication network providers could align very
well with the process.

Some respondents used the option to add additional comments. In the section below we
summarize especially those that recommended some specific aspects and changes as basis
for the further discussion within the project.

Looking at the (Digital) Map provider, that have rating of 6,5 in average commented that:

1 fSometimes roles are overlapping in reality (service provider are at the same time Map
Provider)o

1 Arhe Map update arrow between the Road Operators/authorities and HD Map providers
is going in the wrong direction. Any public related changes that concern the map should
be communicated to this.o

9 Arhe arrow implies that road authorities/operators can also be a user of a HD map. For
what purpose/use case could this happen?6

M Arhe diagram gives the impression that

t he

N F

HD

HD map should be thought of as t.he tfdbsr aniono sox

by the driver.0

T A Acontent delivery phase is also needed

the data/content creationa

The communication network providers, which, in principle, were confident about the presented
process (average rate 9), added in addition to the fact that the process is visualised quite well
t h aoncrdie Autonomous driving function/service and AD vehicle service (like AD taxi) are
not c o n sanddtleerdesdription of a low-latency information layer for immediate traffic
warnings i s missingo.

The Public Road Operators (with an average rating of 7) added that

T "Some map | ayers might not require to
directly exchanged between service provider and Road Operatoro .

1 @ T heeshould be a direct communication for Delta changes of the HD map between
data to CCAVO
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In addition, respondents had the possibility to describe important alternatives to the
described process.

Do you see also important alternatives to the presented process?

0 Yes
Ty

L_J No

If yes, please describe briefly how this importont alternative version looks like:

Figure 12: Screenshot of questionnaire with option to describe alternatives to the presented process

The following alternatives were collected:

1 fAll data flow to the car is to be managed by the OEM - similar to how Apple manage
all apps on the apple products. This minimises risk to drivers safety and security. 0
(OEM)

1 fSome map layers might not require to be integrated in a HD map in the cloud but are
directly exchanged between service provider and Road Operatoro(public RO).

The overall evaluation in addition to the comments is a very helpful input for the final fine-
tuning of the use cases as a basis for the upcoming work packages.

I
[ a

CEDR
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5.2.5 Core topic 1: Validation of roles and responsibilities

Another aim of this work package was to examine which responsibilities the stakeholder
groups see themselves taking and which responsibilities they expect others to take.

In a first step in context of the questionnaire, the participants were asked to evaluate which
actors can fulfil the proposed activities. Therefore, certain types of organisations were
previously identified for each activity within the different phases of the process. The
participants also had the opportunity to name additional actors who could fulfil the proposed
activities according to their experience.

In the case where the activity was seen as part of the core topic, the acceptance towards
proposed actors was analysed. The following figures give an overview of actors and their roles
in the process of provision of HD Maps for Automated Driving.

As this was done together with the validation of the activities, the following analysis is also
based on the phases:

PHASE 1: Content Creation

PHASE 2: Content Aggregation

PHASE 3: HD Map Production

PHASE 4: Service Integration

PHASE 5: Service Presentation

PHASE 6: Feedback loops

PHASE 7: Enabling and regulation (not visible in the flowchart)

E W ]

For the analysis of the roles and responsibilities only those respondents were considered that
mar ked the relevant act i v Miltpleatorsfer eatlpaativity weoef t he
possible.
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Core Topic 1: Overview of most important actors

Content Content

HD Map

Feedback
Loops

Enabling &

Creation Production

m

Aggregation Regulation

+HD Map «Other «HD Map *HD Map +(ITS) Service «Automated «European
Providers Providers Providers Providers feedback Commission
*Road +(ITS) Service +(ITS) Service +«HD Map from users or *Frequency
Operators Providers Providers Providers automated Authorities
+Public driving cars «Communicati
Transport +Automated on Network
Authorities Driving Cars Providers
*|ITS Service
Providers
N ~—  / . — ~~—

Figure 13: Overview of most important actors of Core Topic 1

This flow diagram, shown in Figure 13, lists the three most important actors in each of the seven phases in the process of providing HD Maps
for Automated Driving. The reason why some phases have just two actors listed is that we only included actors if more than 50% of the
respondents see that they can fulfil activities within the phase.

It is possible to draw first conclusions from this diagram, for example that HD Map providers are among the most important actors in the first
phases of this core topic which is not surprising. ITS Service providers also play a big part in the provision of HD Maps. Road Operators as
well as public transport authorities are mostly concerned with the creation of content while the procured data from Automated Driving cars is
especially important for feedback loops. Moreover, it is not surprising that the last phase that is not visible in the flowchart (for visualisation
reasons) calls for completely different actors than the first six phases (e.g. European Commission).

Figure 13 serves as a first overview to get the full picture of all important actors. The following figures show the results in much more detail as
the phases are split into activities and all actors and percentages of approval are stated.

a\
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Those who see the first two activities of Phase 1: Content Creation as part of the core topic
assume that Road Operators will play an important role in providing traffic regulations
(76%,16/21) and road models, lane models and georeferencing data (86%; 19/22), while the
provision of HD maps is clearly a task for the HD Map Providers (91%; 20 out of 22
respondents). Yet, also Road Operators are seen as potential providers of HD maps (41%, 9
out of 22), see Figure 14. What we can see from the analysis that the provision of road/lane
models and georeferencing data can be as well a task for the Road Operators, but also for the
public transport authorities. This might depend on the national differences and general
responsibilities regarding the lane and road models. Also, other potential actors were named
for the provision of road and lane models like Research Institutions, Map Providers or map
operators and certain private companies.

[Phase: Content Creation]
These actors can fulfil the proposed activities...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Road operators 76%

Contractors 9%

Other implementing authorities 57%
Other

Road operators

Public transport authorities
Other

HD map providers 91%

Road operators 41%

£l
>

Other 18%

Provision of traffic regulations
m Provision of road models, lane models and georeferencing data

m Provision of basic HD maps

Figure 14: Proposed actors Phase Content Creation

This could be confirmed by considering whether the participants organisation can fulfil the
activity. 75% the respondents from the Public Road Operators marked that they could
fulfil this activity. Besides that, other implementing authorities like public transport
authorities are also worth considering while thinking about suitable actors for the first activities
of the process.

For the HD Map Providers it is quite clear, as all answering (Digital) Map Providers
responded that they can fulfil this activity.

Phase 2: Content Aggregation (which is referring to the provision of a NAP and a TERAP) is

more complicated regarding the potential responsible actors compared to other activities of
the process flow.

4
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The results show clearly that the NAP is a task of a national organisation/authority, like
ministries or similar public organisations. Equally, this is a task for those institutions that have
already been providing the NAP like the National Data Warehouse for Traffic Information in
the Netherlands. Moreover, the option of international organisations or communication system
providers were added as options.

For Phase 3: HD Map Production the results are clearer (Figure 15). As predicted, most of the
respondents (86-100% depending on the activity) assume that HD Map Providers could fulfil

the proposed activities, directly followed by ITS service providers (65%-68%). For the
enrichment of the HD map, Road Operators might play a role. This finding is consistent

with the analysis of st akeh dapPeorviders see thhgmselvesa ns we r
taking over these tasks. In addition, ITS service providers can probably fulfil the mentioned

activities within Phase 3 (see Figure 15). 45% of those who see the activity as part of the core

topic assume that also Road Operators could be entrusted with the enrichment of HD map with

data received. All of this points to the fact that cooperation between different actors may be

the solution for a successful HD Map Production.

[Phase: HD Map Production]
These actors can fulfil the proposed activities...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Road operators 45%
HD map providers 86%
(ITS) Service providers 68%
| ]
Other 9%

Road operators
HD map providers
(ITS) Service providers
Other

Enrichment of HD map with data received
® HD map delivery

Figure 15: Proposed actors Phase HD map production

In Figure 16, the Phases Service Integration and Service Presentation were combined for
further analysis of potential actors.
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[Phases: Service Intergration & Service Presentation]
These actors can fulfil the proposed activities...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Road operators | 41%

HD map providers 79%

(ITS) Service providers 74%

Other 32%

Road operators

HD map providers 69%

(ITS) Service providers 100%
Other

Integration of updated HD maps into (end-user) services

m Provision of ITS (end-user) services based on HD maps

Figure 16: Proposed actors Phases Service Integration & Service Presentation

Taking into account the statistical data, HD Map Providers (79 %) as well as ITS service
providers (74%) could be responsible for the integration of updated HD maps into (end-user)
services. This leads to the conclusion that more than one actor can fulfil this activity and
that cooperation between multiple stakeholder groups is key. Especially ITS service
providers (100%) play a significant role in the provision of ITS (end-user) services based on
HD maps. However, at least half of the participating Public Road Operators see themselves
taking the responsibilities. Also other stakeholder groups assume that besides ITS service
providers, Road Operators (38%) as well as HD Map Providers (69%) can fulfil the proposed
task (see Figure 16).

Regarding the Phase Feedback Loops the participants assume, as expected, that the provision
of (automated) feedback from vehicles/users results from a cooperation from Automated
Driving cars (95%) and users (75%). In this context, some other actors were mentioned like
Al TS equi pment/ mobile phonesodo or Avarious
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[Phase: Feedback loops]
These actors can fulfil the proposed activities...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Automated driving cars 95%
Users 75%
Other = 15%

Aut omated feedback f

Other
Road operators (e.g. using maintenance vehicles) 63%
HD map providers 75%
ITS service providers 81%

Other 19%

Provision of (automated) feedback from vehicles/users
m Provision of probe vehicle data to service providers

m Provision of (automated) feedback to road authorities

Figure 17: Proposed actors Phase Feedback loops

The fact that the number of those who are uncertain whether the last two activities are
necessary (24%), is confirmed by a small number of stakeholder groups who see themselves
as actors that could fulfil this activity. This includes (Digital) Map providers and
Research/Scientific Institutions. All of those 71% of respondents who see the Provision of
probe vehicle data to service providers as part of the core topic assume that users as well as
Automated Driving cars will provide automated feedback. In comparison, it should be
highlighted that the participants suppose that different actors are responsible for providing
/automated) feedback to road authorities. According to the answers ITS service providers, HD
Map Providers as well as Road Operators could fulfil the proposed activity.

Last but not least, the results of the questionnaire show that within the last Phase
Enabling and Regulation, the fewest of the participating stakeholder groups can fulfil
the proposed activities. Consequently, a direct correlation with the minor share of those who
see the activities of the last Phase Enabling and Regulation as part of the core topic is obvious
(Figure 18).

In contrast, those who consider the proposed activities as necessary have a clear
opinion on the distribution of roles within the activities. All of them see the European
Commission in the role of responsibility when it comes to the provision of general governance
and legal framework. In this sense, the European Commission and the relevant governmental
bodies play an important role for the general development of the core topic. Furthermore,
communication network providers can fulfil the last activity Provision of network coverage and
regular upgrades of the communication network.
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[Phase: Enabling and regulation]
These actors can fulfil the proposed acitvites...

0% 20% 40% 60% 80% 100%

European Commission 100%
1

Other regulators (e.g. Ministries of national level) 63%

Freauency Autores RN

Other

Commurication networ roviders

Provision of general governance and legal framework (for security, data integrity)

® Management/coordination of the use of frequency spectrum using frequency allocation plans and
frequency usage plans
m Provision of network coverage and regular upgrades of the communication network

Figure 18: Proposed actors Phase Enabling and regulation

Cross-border aspects related to the responsible actors

The questionnaire also addressed necessary changes regarding cross-border interoperability.
RespondentswereaskeddA How wi | | it af f e dusenehicleusesthesaraer s i f t
service in another country? Will there be any changes e.g. regarding the activities or the related
actors?o0

Analysis showed that the majority (60%; 12/20) of the participants do not expect any
changes. At least 25% (5/20) of the experts estimate that minor changes may be expected
(coming from the groups of Communication network providers, Public Road Operators as well
as Research/Scientific Institutions and an engineering consultancy).

Itis assumed that depending on cross-border differences some adaptions would be necessary.
This includes filanguage adaptions for different traffic signso as well as the need for an
fextra layer of checking/conversiono . Al of t hi s pmdrendighmento t he
between Road Operators becomes relevant. Another participant assumes moderate changes
because of the completely different rules in China compared to the United States or the
European Union. Especially OEMs and communication network providers expect moderate or
even significant changes.

On b al @teroperabilitfi is the key issueoif cross-border services should become more
and more standard. In this context, it is important to emphasize that the general willingness
to transfer knowledge and to cooperate between different stakeholder groups as well
as countries is necessary in any case.
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5.2.6 Core topic 1: Validation of necessary data and data availability

In the course of the project, the consortium identified main data/data types that are needed to

make the core topicii Pr ovoefsi D@ maps f or a atealityndhe palticipantb i | i t y o

of the questionnaire were asked to evaluate the proposed data needed as well as their
availability. The different data types were divided into three general parts:

1. Legal boundaries
2. Static road parameters and
3. Semi-static information

As a first step, the participants were requested to verify whether the proposed data is relevant
within the core topic or not. In addition, they should evaluate if the data type is available in
machine-readable format. In a further step, they were asked to assess the proposed data
providers.

5.2.6.1 Datatypes relevant for core topic 1

Figure 19 gives an overview of the evaluation of the participants regarding the proposed data
types. Taking into account the statistical data, it can be summarized that the participants
have quite clear ideas which data is relevant for provision of high-definition maps for
Automated Driving. The results show ageneral broad acceptance of the suggested data.
95% of those who answered the question (19 out of 20 respondents) see traffic regulations as
a necessary part of the core topic. The different data types, which are part of the category
static road parameters, are mainly seen as relevant for the core topic. Especially road related
data like road geometry and width, gradients, junctions as well as road classification definitely
play an important role in providing HD maps for Automated Driving. The results reveal that
information on location of tolling stations are essential according to the participating experts.
As might be expected, data on the HD lane model, which includes the number of lanes and
link attributes (100%) and HD localisation model (beacons, landmarks) (90%), is relevant
for the provision of HD maps. The acceptance rate towards data on location of parking
spaces and service areas and information on their availability which is seen as semi-
static datais very high (90%). Around 86% of all participating experts (18 out of 21) estimate
that information on location of charging points and location of public transport stops are
relevant for the core topic. Compared to this high consent the results show that just 62%
suppose that data on location of delivery areas are important. The remaining 38% are
not sure whether this information is relevant for the provision of HD maps or not..
According to the results, semi-static information is a relevant aspect when it comes to HD maps
in automated vehicles. Besides the location of charging points for electric vehicles, knowledge
about availability of these points should be considered when implementing the core topic (89%
approval). The diagram below (Figure 19) depicts that information on costs of parking or
road use is less relevant for the core topic (60%); one third of the respondents (35%) are
unsure whether this information is necessary or not.
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This data is relevant for the core topic...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

v elial i 0% |
junctions Lo
Road classification 100%

Location of tolling stations 90% 10%
HD lane model incl. number of lanes and link attributes
HD localisation model i beacons, landmarks 90% 10%
Location of parking spaces and service areas 90% 10%

Location of charging points 86% 14%

Location of public transport stops 86% 14%

Location of delivery areas 38%
Availability of parking spaces 90% 10%
Cost of parking or road use 35%

Availability of charging points for electric vehicles %

EYes ENo =|don't know

Figure 19: Acceptance rate of suggested data types (HD maps)

In addition, itisimpor t ant to have a | ook at the question i
"permanent access restrictions") missing? Please add them and describe them briefly.oto
identify any gaps in the list.

According to communication network providers, fdata on different mobility services, which
includes information on shuttle bus stations at night, car-sharing stations as well as
dynamic taxi informationo, should be considered in the frame of this core topic. Furthermore,
the results show the need for fimmediate traffic warningso e.g. from other cars. In this
regard, car manufacturers or mobile network operators could be potential sources of this
information, as added by the respondents. Public Road Operators highlighted the relevance of
general road related information. Particularly data from service providers on location of road
works and roadblocks were mentioned. From the national transport authoritiesdpoint of view
the data requirements referred to in the Delegated Act Priority Action b should also be covered
by the core topic. When it comes to the listed data categories in the Annex of the Delegated
Regulation (EU) 2015/962 from the 18" of December 20142, a number of data, especially from
the static road data section is already covered. But for the further work within DIRIZON this
means that WP5 needs to cross-check the existing list of data with the Annex of the
aforementioned Delegated Regulation.

2 https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A32015R0962
/¥ 7]
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5.2.6.2 Availability of data for core topic 1 in machine-readable format

When it comes to the automation of the process and Automated Driving the availability of data
in a machine-readable format is the very basis to make this reality.

Figure 20 shows that there is partly no consistent opinion regarding the availability of the
proposed data types in machine-readable format. This applies particularly to semi-static
information and to some extent to static road parameters. Based on the responses, most of
the data listed by DIRIZON seems to be available in machine-readable format.

Regarding the gr oups of i | it cdrobe Gassumkdntbatvthis topic has not been
appropriately specified yet.

This data is available in machine-readable format...
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Traffic regulation 70% 10%
Road model incl. road geometry/width, gradients, junctions 85% 10%
Road classification 79% 11%
Location of tolling stations 24%
HD lane model incl. number of lanes and link attributes 75% 15%
HD localisation model — beacons, landmarks 30%
Location of parking spaces and service areas 86% 14%
Location of charging points 43%
Location of public transport stops 75% 15%
Location of delivery areas 56%
Availability of parking spaces 20%
Cost of parking or road use 50%
Availabiity of charging points for electric vehicles 37%

mYes ENo ®ldon't know

Figure 20: Assessment of respondents regarding the availability of data in machine-readable format

The availability of location and availability of charging points for electric vehicles in
machine-readable format is clear an open issue, as only 57% and 58% marked them as
available, while between 37%-4 3 % of r espondents dondt kno
step the need of this data together with the availability has to be on the discussion list. One
reason might be the fact that the topic of electric mobility is relatively new and not all actors
are aware of the latest developments. Furthermore, there is also a broad uncertainty regarding
information on location of delivery areas. More than half of the participants (56%) are uncertain
whether this data will be available in machine-readable format. Compared to these findings
the likelihood that the location of parking spaces and service areas (86%) or public transport
stops (75%) are available in machine-readable format is much higher. On the other hand, at
least 24% are not sure whether data on location of tolling stations will be available in machine-
readable format or not.

Moreover, the participating experts assume that the availability of the proposed semi-static
information in machine-readable format is still uncertain. This includes data on availability of
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parking spaces and charging points for electric vehicles plus cost of parking or road use. Only
25 to 58 % are convinced that the proposed dynamic data types can be provided in machine-

readable format.

However, we doné6t sasthermareawayami e tfuyeso and Ano:
data type.

In order to consider where these differences come from, DIRIZON had a look a national

differences (Figure 21). | f al | respondents from a certain c¢
assume that this data type is available inthatcountr y, whi |l e a A nodomoaf al | r

country leads to the assumption that this is not available in this specific country.
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. . HD localisatior ) ) Availability of
Road model incl. roal ) . HD lane model incl. < A Location of . . . | Location of o . ) .
' . . P Location of tolling . Y2RSt ) Location of | Location of public . Availability of | Cost of parking or| charging pointg
Traffic regulation geometry/width, Road classification ) number of lanes and lin parking spaces ) . delivery . .
) S stations . beacons, . charging pointd transport stops parking spaces road use for electric
gradients, junctions attributes and service area areas )
landmarks vehicles
Austiia Unclear (Yes+No) Yes Yes Yes Yes Yes Yes Don't know | Unclear (Yes+No) Don't kno Yes Unclear (Yes+No) No
Belgium No Yes Yes Don't know Yes Yes Don't know Don't know Don'tknow [Don'tkno Yes Don't know Yes
Germany No Yes Unclear (Yes+No) Unclear (Yes+No) Yes Yes Yes Yes Unclear (YestNo)  Yes Yes No Yes
Greece Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes
Ireland Yes Yes Yes Yes Yes Don't know Yes Yes Yes Don't kno Don't know Don't know Yes
Italy Unclear (Yes+No) [ Unclear (Yes+No) Yes Yes Unclear (Yes+No) No Yes Yes Yes Yes Unclear (Yes+No) Unclear (Yes+No) Yes
Yes Yes Don't know Yes Yes Don't know Yes Yes Yes Don't know| Unclear (Yes+No No Yes
Netherlands
Sweden Yes Yes Yes Yes Unclear (YestNo) | Don't know Yes Yes Yes Don't kno Don't know Don't know Don't know
; . Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
United Kingdom
Figure 21: Overview of machine-readable data availability in the different countries (Core topic 1)3
1 f all respondents from aoceifit addnidmeakapywdfanalwlerreas figyed @ritls dotddBWeokad wbi tt hefiro@ar e
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So for example, for traffic regulation it might be considered for the further project that

this data is not available in machine-readable format in Belgium and Germany,

according to the responses, while it would be available in the ot her respondent
countries (e.g. Greece, Ireland, Netherlands, Sweden and United Kingdom). For Italy and

Austria there might be differences on the availability on the different levels. Also the HD

localisation models might not be available in Italy.

For other data types one has to take a deeper look on the actual availability, so e.g. for road
classification, location of tolling stations and location of public transport stops in Germany or
traffic regulations, road model, HD lane model, availability of parking spaces and costs on
parking in Italy. Due to fragmented administration structure the availability might vary on
regional/national level.

In general, based on this analysis one could assume that static and semi-static
information is (besides some aspects like charging point and delivery areas) in principle
available in machine-readable format.

5.2.6.3 Data providers for core topic 1

The acceptance towards proposed actors was further analysed among those, who see the
data/data types as relevant for the core topic.

This analysis is helpful as it reveals the assessment of the respondents who might be a

potential provider of the related data category.

Summarizing, we can state that Road Operators are expected to provide different types

of static road parameters like road classification, location of tolling stations, HD lane

model incl. number of | anes and Iink attributes
and location of parking spaces and service areas, as well as the traffic regulations,

which were categorised as legal boundaries.

For certain categories HD Map Providers are the clearest option (in the case of road
models incl. road geometry or HD localisation models 1 beacons, landmarks) or the second
option besides the Road Operators (e.g. for HD lane model, location of charging points).

Page 59 Of 174 \ , Conférence Européenne
des Directeurs des Routes
Conference of European
Directors of Roads

o



©)
CEDR Call 2017: Automation JI1R1ZON

The following four figures (Figure 22 i Figure 25) show graphically which actors can be
considered as main suppliers in the context of static road parameters.

Static Road Parameters [1]
These actors can provide this data...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Road operators
HD map provider
Other

Road operators 100%

Other 25%

= Road model incl. road geometry, road width, gradients, junctions ®Road classification

Figure 22: Assessment of providers of static road parameters (1/4)

Static Road Parameters [2]
These actors can provide this data...

0% 20% 40% 60% 80% 100%

Road operators
HD Map providers
Other

Road operators 68%

HD Map providers 95%

|

Other EL%)

= HD lane model incl. number of lanes and link attributes (like access conditions, speed
i mits, é)

m HD |ocalisation model i beacons, landmarks

Figure 23: Assessment of providers of static road parameters (2/4)
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Static Road Parameters [3]
These actors can provide this data...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Road operators 95%
Other 21%
Road operators
HD Map providers
ITS Service providers
Municipality/ transport administration
Other
Service Providers 83%
HD map providers 78%
municipality/ transport administration 44%
Other BREEZ)

Location of tolling stations m | ocation of parking spaces and service areas

m | ocation of charging points

Figure 24: Assessment of providers of static road parameters (3/4)

For certain topics, like the location of parking spaces and service areas, a variety of potential
data providers exist. This was expected that way as this could refer on the one hand e.g. to
the urban road network, but also to motorways. So depending on the relevant area, Road
Operators, as well as municipalities or certain ITS service providers could provide the
necessary data. For the use cases this has to be looked at in more detail, especially regarding
the operation area concerned.

Some collaborations between actors are also in the context of providing other static information
of high priority (see Figure 25). Data on location of public transport stops could mainly be
provided by public transport operators. As expected, 94% of the participants suppose that this
stakeholder group will be an important supplier. The statistics show a broad acceptance of the
other proposed actors as well. At least 67% of the participating experts propose that also HD
Map providers, Transport authorities or municipalities/transport administrations could support
the provision of data on public transport stops for implementing HD maps. Logistics service
providers (92% approval) play an important role in the distribution of data on locations of
delivery areas.
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Static Road Parameters [4]
These actors can provide this data...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Public transport operators
HD Map providers
Transport authorities
Municipality/ transport administration
Logistics service providers 92%
HD Map providers 7%

Municipality/ transport administrations 54%

O\o ||“‘|

Other [

= Location of public transport stops m | ocation of delivery areas

Figure 25: Assessment of providers of static road parameters (4/4)

According to the responses, Road Operators and service providers could provide information
about the availability of parking spaces. ITS Service providers play a more important role in
the provision of data on availability of charging points for electric vehicles and of information
about cost of parking or road use. Not only service providers, but also municipalities/transport
administrations could be relevant when it comes to the availability of data on parking or toll
charges (see Figure 26).

Semi-static information
These actors can provide this data...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Road operators 83%

Service provider 94%

ITS Service provider

municipality/ transport administration

Other

ITS Service provider %

Other 18%

Availability of parking spaces
m Cost of parking or road use

® Availability of charging points for electric vehicles

Figure 26: Assessment of providers of semi-static information
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5264 Cross-anal ysis fAExpected data providerso and il

In addition, we cross-c h e c k e d t hleh esseec taicdam rfis ¢ a nwitpthesectiod e t h e
ifThi s data can (at | east parti.ally) be provided I

This data is relevant for the core topic This data is available in machine-readable format [DEET e
least PARTIALLY)

be pravided by my
Yo Ma 1don't kmaw Ves Ma 1 don't knaw organisatian

Road maodel incl. road ~

- -
geometry, read width, L) \J L
gradients, junctions

These actors can provide the data

Any additianal comment:

HD map pravider

Road operators

O

Figure 27: Screenshot of questionnaire for cross-checkof t he sections AThis data can (a
provided by my organisationodo and AThese actors ca

Having a look at the previous tables and the aggregated table ofr e s ponses based on
data can be provided by my or ganiirswide padshahanone c an
aggregated level. Even when we consider the fact that some national difference might exist

(which cannot be displayed here due to DGPR reasons) we can conclude on an overall level

that the expectation of who the data providers are and their basic willingness to provide

the specific data under certain conditions match (see Table 3). This is a positive sign for

the further development in this core topic.
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Legal boundarie Static road parameters Semi-static information
HD lane
model incl.
_Road mode number of HD Location of . Availability
incl. road . lanes and . . . Location of . L .
Location of . localisation parking Location of . Location of |Availability Cost of of charging
Traffic regulation geometry, Road tollin link Y2 RSt spaces and chargin public delive of parkin arking or points for
9 road width, classification . 9 attributes p . . ging transport v p 9 P 9 P :
. stations . beacons, service points areas spaces road use electric
gradients, (like access stops .
) . " landmarks areas vehicles
junctions conditions,
speed
Stakeholder group fAYAU
(Digital) Map provider X X X X X X X X X X
National transport authority / administration X X X X
Public Road operator X X X X X X X X X X X X
Related platform/association (e.g. PIARC, ASECAP,...) X
Research / scientific institution X X

Table 3: Aggregated responses fMy organisation can i at least partially 1 provide this data daggregated on all responses from the stakeholder groups i some respondents
of one stakeholder group might not provide all marked data types)
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5.2.6.5 Access conditions for the data provision

For each data type t haThisdamsap benal leastipatially)gpnoidedd as i
by my or g terespandentohadthe chance t o a ntkisadata can e shared i

yes/ no/ condiiPl enakl géscribe the potenti al use an
formato.

In general, we could see that traffic regulations could be shared. The description on the
potential use and access conditions and used data format revealed the following:

- fGeo-fencing applicationso

- fJse Datex Il feed after registrationd

- frraffic regulations are generally available as open data free of charge. Can be
provided through the National Access Point. Format should be in any common type
(e.g. csv or xml)o

Just a few participants (2/17) have any sample contracts regarding use and access conditions.
In addition, both see no chance to share them with DIRIZON.

5.2.6.6 Cross-border aspects related to the data availability and the service availability

Two different aspects of changes and challenges related to cross-border aspects were
analysed: the data availability and the service availability.

The respondents were askedii How wi | | it af f e cduseywehicte useatrewer s i f
same service in another country? Will there be any changes e.g. regarding the available data
availability and the dataquality? @and A Do you see any challenges or
conditions and use of data for CROSS-BORDER service availability (meaning your
organisationos dat a mad e availabl e abroad OR
organi sations) made available abroad)?o0

Even if the majority (14 out 19 respondents) suggests that no challenges are expected when
it comes to the availability of service abroad, others see minor or moderate changes that
could have an important impact on the availability of the data and therefore the service
across borders.

Therefore, varying access conditions have to be considered in this respect. Related to this,
the importance of international standards and alignments were highlighted.

Furthermore, it was mentioned that language adaptions e.g. traffic signs have to be
realized when the same service is used in different countries.

In the light of the fact that different shades of data are available, cooperation and knowledge
exchange between countries for example as part of projects is essential.

One respondent a d d e d VX shdring iwould be a great help ii a c r thesberders in the
Ai rest ef road safety 0

The use of personalised data is another aspect that has to be considered here according to
the comments. Especially according to Public Road Operators, challenges can arise due to
GDPR restrictions, e.g. vehicle and/or driver must remain anonymised. Other challenges lie
in the sharing of data among other countries, non-EU members. Map providers suppose
challenges and uncertainty in the meaning of open data and fees for data in different
countries.
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5.2.7 Risks and Challenges for core topic 1

The experts were asked to mention issues, risks or challenges they expect in regard to the
security aspects, privacy aspects, data protection, cross-border service availability, as well as
additional aspects not covered before.

What we can see from the list below is that especially in the area of HD maps, cybersecurity
and certification are major topics that will challenge the actors in the future. This is very much
connected with other big challenges like privacy and data protection. Next to this aspect, the
need for standards and the compliance with standards has been emphasized. Also the
respondents added the challenges regarding latency!

Security related risks and challenges (e.g. in terms of Trusted Information Provision)

1 D Map providers must ensure the security of content and delivery channel in line with
relevant standards. No major risks identified.o

1 Central certificate trust body needed. Legally binding. Minimise connectivity and data
- More connections equals higher risk of hacking and spoofing. Not all
vehicle/infrastructure architecture follow the same function safety ASIL specs - which
will compromise ASIL level systems. Vehicle safety will be compromised.o

1 A gber-security of the data exchanged via the network shall be dealtwi t h o
1 @ Bing slow by fragmented security/system landscape cross-borderso
1 A fusted information from the public sector needs a certificationo

Risks and challenge related to privacy aspects

1 D Map providers must ensure privacy of user in line with relevant standards. No
major risks identified.o

9 fPosition information is only used for short range communication (broadcast), No
backend system should get the positioning information of the user.o

1 A Rvacy shall be granted as a 'must’. 0

1 Only share what is necessary. Not everything. GDPR issues and concerns if user data
is shared.o

1 AGDPR expectations must be fulfilledo

Risks and challenges related to data protection

1 D Map providers must ensure data protection of user in line with relevant standards.
No major risks identified.o0

fi Msing clarity in regulation. 0

fi Bta protection shall be granted as a 'must'. 0

"Data must be anonymous. Customer must have the choice of not opting in.
FOEM/Tier 1 IP must be protected."

fGDPR expectations must be fulfilled. 0

E E I

Risks and challenges regarding cross-border service availability

1 @ Cr arder services will be build by data aggregator and Map Provider, connectivity
needs to be solved. 0

1 1 8me standard. 0

9 Defining responsibility when roads cross borderso

1 Anteroperability shall be granted as a 'must’. 0
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1 v2Xtechnology will help bridge gaps. Only transmitted data can be monitored. Internet
connections can help bridge gaps with HD Maps - via OEM's system. 0

1 fSharing among non-EU countries may raise legal restrictions. 0

1 @ Bachability of data coming from different Road Operators. 0

In addition to all risks and challenges, which were already mentioned above, the respondents
had the possibility to give a comment on other potential risks and challenges they expect.
Independently from each other many respondents added latency issues as a major challenge.
So this aspect should be definitely tackled when taking the first step in core topic 1.

Other risks and challenges expected in core topic 1

1 fEnsuring commonality/shared standard of the feedback from autonomous vehicles
and smartphone applications. Working with MNOSs to ensure appropriate coverage
and low-latency delivery of information. 0

I Aroo much data will lead to internal car latency issues. A car may want to issue an
AEB command. But is too busy sendingoutd at a t o others to d

i fLatency issues - some safety critical features may suffer if too much data is being

~

sent . O
1
1 Mny data shared should be for improving map knowledge.o
Numerous tasks and open issues can be derived from these risks and benefits that should

be considered by actors, when defining the next steps. In this regard this will be of major
importance for the DIRIZON WP7 recommendations.

5.2.8 Opportunities and Benefits for core topic 1

In contrast to the risks the respondents were also asked about their expectations of the
opportunities coming from the implementation of core topic 1. iWhat are opportunities from
implementing the core topic? Who will benefit?0

So aggregating the responses we could see that respondents expect numerous benefits
like:

1 fSafer and more comfortable driving for user, which will increase the uptake of
automated vehicles and lead to safer and more efficient mobility.o

9 Al trustable nodes will benefit.0

T AA datfar mdplupdates wi | | be available. 0

1 fin complex environments HD map help to locate and identify signs, lights, poles and
other objects to help self-driving vehicles make sense of their surroundings.o

1 A ¥hicle automation can be deployed in complex-traffic areas e.g. cities. 0

1 fLess hand-over manoeuvresar e needed. 0

1 fCommercial opportunities e.g. added value services on HD maps are a benefit of the
i mpl ement ation of the core topic. o

T AMap providers and Ser vi cdmapswith dpetialisess m
content (e.g. entertainment, tourist i

And who will benefit from the implementation from their point of view?

9 Drivers, passengers and road users (where named 6 times)
1 (HD) map service providers (named 3 times)

I Taxpayers and consumers (hamed 2 times)

1 Road Operators
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So the implementation of the core topic 1 is clearly in the interest of the individual user.

5.2.9 Summary of the results of core topic 1

The core target group, thus the stakeholder groups that will take active roles in the provision
of HD maps for Automated Driving, could be reached by the DIRIZON questionnaire. In total,
23 experts have participated on the first core topic.

The provision of HD maps was the only topic within the questionnaire that was answered by
Digital Map Providers which suggests that they only see an active role within this core topic.
The analysis of the size of the organisations that were participating in this topic showed that
this core topic seems to be driven by the industry and large organisations only. It can be
assumedthat SMEs dondt have an act iovSMEsrareina part of the
thematic relevant project and platforms.

Having a look at the geographical coverage of responding organisations we could see that
more than half of them come from Germany, the United Kingdom and Austria (in total 56,5%).

On an overall level the process flow chart and the included storyline received a total
rating of 7,6. This means that the respondents agree in wide parts with the presented
storyline and the presented process for core topic 1.

When considering these results on the level of different stakeholder groups, especially NRAs
see some adaption needs, while other groups like scientific institutions and Communication
network providers could align very well with the process.

(Digital) Map providers would like to see some changes especially regarding the overlapping
of roles (e.g. in cases of service and Map Providers). The feedback loops e.g. for Map updates
should bere-e v a | u at eodtent delivAry ghase is also needed in the process flow chart,

hi

alongside or within the data/content <creat:i

all data flow is to be managed by the OEMs. This concept could be considered for the further
data platform concept and the related business models.

What we can see from the differentiation between the stakeholder groups is that especially the

regional transport authorities donb6t agree

part of the use case, whereas the other public institutions absolutely agree with the provision
of a NAP. As the NAP is a role that is handled on the national level regional authorities might
not percept the NAP as that relevant compared to national bodies. On the other hand, national
transport authorities do not fully support the idea of a TERAP. This can be caused by the fact
that the TERAP means building up another institution next to the NAP that is not discussed or
harmonised on a national level. Therefore, potential organisational models or ideas for
financing are not available yet. Furthermore, a definition of TERAP is missing currently in
international papers on the topic.

The validation of the activities needed for core topic 1 show a broad agreement.

Looking at the statistics, one can see that there is an outstanding acceptance regarding the
activities within Phase 1: Content Creation. All three activities within this phase received a
consent of 95% from the respondents.

When looking at Phase 2: Content Aggregation the participants do not agree with such a high
degree it is notable that at least 20% (4 out of 20 participants) are not sure if the Provision of
a TERAP is a necessary part for implementing HD Maps (e.g. national transport authorities).
What we can see from the differentiation between the stakeholder groups is that especially the
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regi onal transport oaaranbtsurd abdutetree prdvisiantof thedNgR as e

part of the use case, whereas the other public institutions absolutely agree with the provision
of a NAP.

In Phase 3: HD Map Production, there is 100% approval that the proposed activities are part
of this core topic.

For Phase 4: Service Integration we can see a principal approval, some NRAs see the need
of HD map in high quality, but their integration not directly as part of core topic.

It is interesting that 14% of the participants see no need for a provision of ITS (end-user)
services based on HD maps (Phase 5: Service Presentation), see chapter 7.1. for some
details. For Phase 4, as well as for Phase 5, mainly national road authorities, OEMs and Public
Road Operators had the feeling that these activities are not part of the core topic or were
uncertain of the real need.

We can say that the provision of feedback from different sources (Phase 6: Feedback Loops)
is one of the most contradicting issues and need an in-depth inquiry, especially as we can see

that some groups agree with the fact of using NAP data (e.g. PublicRO), whi |l e t hey

the need in providing feedback to raise the data quality. In the final Phase 7: Enabling and
regulation, the acceptance rate for the activities varies widely, as we can see a very low
approval (57%) for Management/coordination of the use of frequency spectrum using
frequency allocation plans and frequency usage plans.

The validation of roles and responsibilities showed some interesting aspects that will need
to be considered:

The analysis supported the assumption that Road Operators will play an important role in
providing traffic regulations, road models, lane models and geo-referencing data (Phase 1),
while the provision of HD maps is clearly a task for the HD Map Providers (Phase 3). But
also Road Operators and ITS Service Providers are seen as potential providers of HD maps.
What we can see from the analysis is that the provision of road/lane models and geo-
referencing data can be as well a task for the Road Operators, but also for the public transport
authorities. This might depend on the national differences and general responsibilities
regarding the lane and road models.

Those institutions that have already been providing the NAP should carry out the tasks of
Phase 2: Content Aggregation, this often concerns national authorities.

Taking into account the statistical data, HD Map Providers as well as ITS service providers
could be responsible for the integration of updated HD maps into (end-user) services (Phase
4/5). This leads to the conclusion that more than one actor can fulfil this activity and that
cooperation between multiple stakeholder groups is key.

Driving Cars and Users are most important when it comes to the provision of feedback (Phase
6).

Those who consider the proposed activities of Phase 7: Enabling and Regulation as
necessary, see the European Commission and the relevant governmental bodies in the role of
responsibility. Furthermore, communication network providers can fulfil the last activity
Provision of network coverage and regular upgrades of the communication network.
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When it comes to the changes in regards to the core actors related to the cross-border
availability of the service we could summarize that 60% of respondents do not expect any
changes related to the cross-border aspects. Minor changes may be expected (coming
from Communication network providers, Public Road Operators as well as Research/Scientific
Institutions and an engineering consultancy), this includes language adaptions for different

traffic signsdbas wel | as t bxtralayerefdchdclang/canversiondé. On bal ance
finteroperabilty i s t h e ifkceogs-bdrderssengces should become more and more
standard.

Taking into account the statistical data, it can be summarized that the participants have quite
clear ideas which data is relevant for provision of high-definition maps for Automated

Driving.

The different data types, which are part of the category static road parameters, are mainly
seen as relevant for the core topic. As might be expected, data on the HD lane model, which
includes the number of lanes and link attributes (100%) and HD localisation model
(beacons, landmarks) (90%), is relevant for the provision of HD maps. Compared to this
high consent the results show that just 62% suppose that data on location of delivery
areas are important. According to the results, semi-static information is mainly a relevant
aspect when it comes to HD maps in automated vehicles, but costs of parking or road use is
important for just 60% of the respondents.

In addition to the supposed data types, fdata on different mobility services, which includes
information on shuttle bus stations in night, car-sharing stations as well as dynamic
taxi informationo, should be considered in the frame of this core topic.

There is partly no consistent opinion regarding the availability of the data in_machine-

readable format, as the rate of fi | d o n énigendral, based onitte hi gh t
analysis one could assume that static and semi-static information is (besides some aspects

like charging point and delivery areas) in principle available in machine-readable format. For

the further platform concept developed in DIRIZON national differences have to be

somehow considered (see chapter 5.2.6.2).

The analysis of the expected data providers revealed that i based on the given responses
T Road Operators are expected to provide different types of static road parameters and
location of parking spaces and service areas, as well as the traffic regulations, which were
categorised as legal boundaries. For certain categories HD Map Providers are the clearest
option (in case road models incl. road geometry or HD localisation models 7 beacons,
landmarks) or the second option besides the Road Operators (e.g. for HD lane model, location
of charging points). To put the results in a nutshell, we can conclude that some collaborations
between actors are also in the context of providing static information of high priority. According
to the statistics, it can be highlighted that ITS Service Providers might be relevant when it
comes to the availability of semi-static information.

Looking at the responses of the access conditions for data and information, one could
conclude that in principle, traffic regulations could be shared.

The results show that in the context of HD Maps some_risks and challenges were mentioned
from the participants. Cybersecurity and certification are major topics what will
challenge the actors in the future. This is very much connected with other big challenges
like privacy and data protection. Next to this aspect, the need for standards and the
compliance with standards has been emphasized. Also the respondents added the
challenges regarding latency.

4
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The potential benefits related to the implementation of core topic 1 include increased
safety and comfort for the users. HD Maps may also help to locate and identify signs and help
automated vehicles to understand their surroundings. We can expect that mainly drivers and
road users will benefit from the implementation of this use case. But also (HD) map service
providers are assumed to gain benefits.
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5.3 Analysis of core topic 2 - Distribution of Digital Traffic
Regulations

5.3.1 Overview of core topic 2 content

The following sections provide a summary of the storyline and the process flow diagram (see
Figure 28), as it was provided to the respondents within the questionnaire. As for Core Topic
1, the process flow diagrams are future, generic implementations and, as such, not country-
specific:

Storyline:
The flow diagram shows the process flow for the distribution of digital traffic regulations. Traffic

regulations comprise static and temporary (dynamic) regulations. Temporary regulations have
temporary triggers, such as rain, snowfall, etc. (which are not determined and unforeseen by
their nature). Other triggers can be e.g. regulations deriving from European legislation or new
national and regional framework conditions. A traffic regulation can be a traffic ban, traffic
restriction or a traffic facilitation (either route/section-related, vehicles category-related or time-
related or a combination of these). The traffic regulation authorities define the regulation within
their area of competence, whether it be long-term static regulations or temporary traffic
regulations. The enacted regulations are implemented by the authorized authorities (Road
Operators, administrative bodies, police, etc.). The authorized authorities notify the traffic
regulation authorities of the implementation.

There are three options for communication of the traffic regulations to road users as depicted
in the flow diagram:

1 Option 3 shows what already takes place: the regulations are displayed via physical
infrastructure, via signs or on Variable Message Signs (VMSSs).

1 Option 2 is for the authorized authority to provide the regulations to a Trusted Electronic
Regulation Access Point via a secure channel. These regulations can be picked up by
Service providers via a secure channel, for use in their (C-)ITS services, integrating the
binding information with the certificate and communicating it to vehicles and
smartphones. The certificate should lead the driver or automated vehicle to trust the
information and observe the traffic regulation.

1 Option 1 is for the authorized authority to provide the regulations digitally via a
bidirectional, secure channel to service providers. The information is a certificate from
the authorized implementing authority.

This core topic requires that the total chain makes use of secure communication channels and

that the digital traffic regulations are provided in a certified manner so that the information is
trusted. CEN/TC 278 WG17 states t hat nthis s e
Regulations need legal proof from the generating entity all the way to the end user, so that all

main security features like confidentiality (privacy), integrity (trust) and availability (Denial of

Service/DoS) is present. This includes security services new to the ITS domain like non-

repudiation. Luckily the public key infrastructure (PKI) developed for C-ITS will work directly

out of the box, so this work is mainly relatedtoapply C- TS secur ity in the con
[Knut Evensen (2018)].

For the depiction the following has to be considered:
1 Itis expected that the traffic regulation and relevant infrastructure elements (e.g. traffic
signs and related additional information) will be gradually digitised in a computer-
readabl e for mat. I n this context #Arelevanto
to facilitate implementation of Management for Electronic Traffic Regulations (METR)
at each stage of maturity.
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1 There are mixed traffic conditions on the infrastructure (i.e. both automated vehicles
and not). However, most of the vehicles are expected to be connected and automated
in the long term.
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For the total chain secure communication and provision of trusted information is necessary!
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Figure 28: Process Flow Diagram for core topic 2
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5.3.2 Core topic 2: Participation statistics

In order to set the results presented in the following subchapters into context, this chapter
provides an overview on the participating stakeholder groups, size of their organisations and
the distribution of the organisations among different countries.

In total, 14 experts have participated on the core topic Distribution of Digital Traffic Regulations.
This number includes all those who have answered at least one question set of the
guestionnaire on Distribution of Digital Traffic Regulations. In contrast, participants who only
provided information on the organisation and country, but did not answer any question
regarding the topic, were not considered in further evaluations (7 participants).

Many different types of organisations and stakeholders were reached throughout the survey.
The following figure shows an overview of all participating stakeholder groups and
organisations. ALL the major target groups, as described in chapter 4.2 (Identification of
relevant stakeholders, associations and platform), were reached which was an important
goal, and answered the questionnaire.

Looking at the process flow, the active or primary actors related to METR are all types of
authorised authorities like traffic regulation authorities or implementing authorities
(Road Operators, administrative bodies, police, etc), as well as (C-)ITS service providers
(and Map Providers) or (public/private) contractors of NRAs that have an active role in the
provision of the service.

Examiningt he parti ci p aprimarpacters are arosindi5@Xs(7 out of 14). Other
emergency services (like the police) are currently not represented in the analysis, which
might give a bias. Nevertheless, it is possible to derive some trends, especially in the light of
the DIRIZON context.

Having a deeper look at the respondents especially OEMs as well as National Transport
Authorities showed active interest in answering the questionnaire regarding core topic 2.
Together they made up more than 40% of the respondents (6 out of 14).
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Participating organisations/stakeholder groups

(C-)ITS service provider
Research / scientific institution 7,1%

14,3%

Communication
__ network provider
7,1%

Related platform/
association
7,1%

National transport
authority / administration
21,4%

Regional transport
authority / A
administration
14,3%

Public Road operatorl OEM
7,1% 21,4%

Figure 29: Overview of all participating stakeholder groups

Analysing the size of the participating organisations it is clear that almost all respondents
represent large enterprises (12 out of 14). There is only one participant each from a medium-
sized and a small enterprise. Similar to the analysis of HD maps (see core topic 1) this could
lead to the assumption that this core topic is driven especially by larger size organisations (or
those larger ones are the ones that are active in the networks that were reached with the
guestionnaire distribution). As all types of public authorities, Road Operators as well as OEMs
and communication network providers are by nature larger sized organisations, this could
make sense. However, (C)-ITS service providers also medium- and small sized
enterprises are active in Europe. These smaller service providers could not be reached
appropriately with the questionnaire, which might bias the results in this specific
aspect. This fact should be considered, when deriving the conclusions from the results.
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Size of participating organisations
100%

90% 86%
80%
70%
60%
50%
40%
30%
20%
10%
0%

7% 7%

m Large enterprise (> 250 employees)

® Medium-sized enterprise (50- 249 employees)

Small enterprise (10 i 49 employees)

Figure 30: Size of the participating organisations in core topic 2

Having a look at the geographical coverage of the responding organisations, we can see that
over a third of the respondents come from the United Kingdom (5 out of 14). The
remaining participants come in equal numbers from Austria, Sweden and Germany (2
each) and one participant each from Greece, Belgium and the Netherlands. North and
Central Europe are therefore better represented than the South of Europe.

Participants per country

Austria

United Kingdom
35, 7%

Sweden
14,3%

~_Greece
7,1%
\ Netherlands
7,1%

Figure 31: Participants per country for core topic 2
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5.3.3 Core topic 2 Validation of process flow diagram i Activities and Actors

In the previous work packages within DIRIZON, some main activities and actors for the
Distribution of Digital Traffic Regulations were already identified. In this context, an activity
describes a small sub-part of each phase of the process (see Figure 28) and an actor is a
certain type of organisation that fulfils activities.

To validate what has been described within DIRIZON and collect additional information on the
role of the actors, the participants were asked to evaluate the proposals on activities and actors
involved by analysing their relevance for the core topic. Furthermore, they should indicate if
their organisation could fulfil the proposed activities. Figure 32 summarises the different
activities and whether they are seen as a part of the process of distributing digital traffic
regulations.

To ease the step by step validation, the activities were structured into different phases, as they
were used in the process flow diagram. For this core topic, the following phases were relevant:

PHASE 1: Data/Content Creation

PHASE 2: Content Aggregation

PHASE 3: Service Integration

PHASE 4: Service Presentation

PHASE 5: Feedback loops

PHASE 6: Enabling and regulation (not visible in the flowchart)

=A =4 -4 _-a_a_-°
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The activity is part of the core topic...

Phase 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Definition and enactment of a traffic regulation 93% 7%

Location referencing of Traffic Regulation 86% 14%

Provision of traffic regulation digitally via a bi-directional, secure channel to(C-)ITS

service provider (=Option 1) 79% 14%

Provision of traffic regulation to a TERAP via a secure channel, where (C-)ITS

0 0
service providers can pick them up via an secure channel (=Option 2) 79% 21%
Displaying the traffic regulation on a sign or on variable message signs (as a traffic 79% 21%

order) (=Option 3)

Integration of information in (C-)ITS service (incl. enrichment of data and merging

with content) 85% 8%

Provision of information/advice via an end-user service 7% 8%

Provision of a traffic order via an end-user service (C-ITS service) 69% 23%

Notification of implementation to Traffic Regulation Authority 77% 15%

Provision of a standardised framework for the electronic traffic regulation provision
incl. appr. data exchange formats

100%

Development of commonly agreed map matching procedures (based on Open-LR
and Agora-C)

58% 42%

mYes ENo ®|don't know

Figure 32: Overview of the acceptance rate regarding the process/flowchart in general (core topic 2)
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Stakeholder
groups Regional Related
(CHITS National transport transport Public platform/associati
service Communication authority / authority / Road on (e.g. PIARC,
Activities provider network provider administration administration OEM operator ASECAP,...)

Research/
scientific
institution

Defining the need for a traffic
regulation 100% 100% 67% 100% 67% 0% 0%
Definition and enactment of a
traffic regulation 100% 100% 100% 100% 67%  100% 100%

100%

100%

Location referencing of Traffic
Regulation 100% 0% 100% 100% 67% 100% 100%
Provision of traffic regulation
digitally via a bi-directional,
secure channel to(C-)ITS service
provider(=Option 1 in diagram) 100% 100% 67% 50% 67% 100% 100%
Provision of traffic regulation to a
Trusted Electronic Regulation
Access Pointvia a secure
channel, where (C-)ITS service
providers can pick them up via an
secure channel(=Option 2 in
diagram) 100% 100% 100% 50% 33% 100% 100%
Displaying the traffic regulation on
a sign or on variable message
signs(as a traffic order)(=Option 3
in diagram) 0% 100% 67% 100%  67%  100% 100%

100%

100%

100%

100%

Integration of information in (C-)
ITS service (incl. enrichment of
data and merging with content) 100% 100% 33% 100% 100%  100% 100%

100%

Provision of information/advice via
an end-user service 100% 100% 33% 100% 50% 100% 100%
Provision of a traffic order via an
end-user senice (C-ITS service) 100% 100% 67% 100% 0% 100% 0%

100%

100%

Notification of implementation to
Traffic Regulation Authority 100% 0% 33% 100% 100%  100% 100%

100%

Provision of a standardised
framework for the electronic traffic
regulation provision including
appropriate data exchange
formats 100% 100% 100% 100%  100% 100% 100%
Development of commonly
agreed map matching
procedures (based on Open-LR
and Agora-C) 100% 0% 50% 100%  50% 0% 100%

100%

50%

Table 4: Overview of the acceptance rate by stakeholdergroup( iYes, the activity i
regarding the process/flowchart by stakeholder groups

On an overall level, the acceptance of the suggested process flow for core topic 2 is quite high.

S

part

C

While for some activitiesthereareuncer t ai nties in form nbtakoowsi d

some activities (in Phase 1,2, 4 and 5) have to be investigated deeper, as there is a number

of clear responses i nditc gtairntg off Na,h et lciog ea d toipv ictoy.

For Phase 1: Content Creation the activity Defining the need of the traffic regulation is not seen
as a part of the core topic by 14% of the respondents, including a Public Road Operator and a
related platform. One comment added that this activity is not relevant for the core topic, as the
respondent would assume that the process of the core topic itself starts, when the decision on
the traffic regulation has been taken (Figure 32).

For Phase 2: Content Aggregation Option bi-directional secure channel to the (C)-ITS service
provider is questioned by OEMs and Regional Transport Authorities (14%). National Transport
Authorities see no need for this activity at all (7%).

In principle, the approval for this phase is harmonised for all activities, as for each phase
around 11 respondents agreed with the need of this activity for the core topic, while 2-3
respondents were not completely sure about it.
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Phase 3: Service Integration shows that 85% of respondents agree, while one National

Transport Authority disagrees with this adding the comment that this activity is not relevant for

the core topic ADiI str i butAsamajooity agikes gvithths phagser af f i ¢
DIRIZON will keep the phase for the further work. Nevertheless the comment will be again

considered in the next steps.

Phase 4: Service Presentation needs to be looked at in more detail. The provision of

information via an end-user service is not seen as part of the core activity by 15% (2 out of 13)

of the respondents, including an OEM and a National Traffic Authority. The comments show

that t hose r es pon dreahdnd-usat servidetin psaetiee ( &1 Euser service for

whom? For an automated vehicle?0) and the ARI sk
undermine t h e 0 b j Eheske iare eimportant considerations that will be taken into
consideration in the next phase to further define the service. Furthermore this aspect will be

added to the risks related to the core topic. Due to the general approval of this activity, it will

be kept for the further work.

In addition, another comment summarizes some important aspects related to the topic of
servi ce pr Assaeitizenadntred servicefiit is highly conceivable to image that traffic
regulation data is published in the open data domain. Those actors who are part of a regulated
service chain (creating authority, ITS service provider, Map Provider, (C)-ITS service provider)
will have to provide secure authenticated communications. Other data service providers of
unregulated services may not havethes ame obl i gati on. o

The provision of a traffic order via end-user service is clearly part of the relevant activities for

69% of the respondents (9 out of 13), 23% are uncertain about it (3 out of 13), and only one

respondent disagrees completely (Figure 32). The fANod is rel at thaawaso t he
given in the previous activity: A Ri sk of servi ce ab usuaderimige thei t i zen
o b j e c Therg @e nb additional comments that would explain why the 3 respondents are

not sure on the activity. Based on the given answers, it is concluded that it will be included as

part of the process flow, but maybe in more detail.

The reason that especially OEMs and National Transport Authorities are only partly approving
of this activity is an interesting aspect that should be further investigated. The reasons for that
are not clear from the responses so far.

Analysing the distribution of consent, dissent and uncertainty in the Phase 5: Feedback Loops,
which mainly covers the notification of the traffic regulation authority that the traffic regulation
has been implemented (see Figure 32).

Based onthecommenttone coul d | earn that the term Ai mpl e mz¢
not fully clear for all respon dent s . Looking at the ANOO respon
comments made by a National Transport Authority that the volume of data to be verified could

be a problem for some organisations: 0 I t  wi | | probably be impossible

data for verification. Should preferably be regulated within a contract between regulating
authority and service provider. However, it would be interesting to receive feedback on data
quality from service providers.0

On the other hand, comments were added from respondentsthatst at ed f@AYes, this
the coroei Thips cios essential for the quaditistay of a
area of weakness ofuctuheembrprobesfiassessment of

was mentioned.
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So in principle, we can assume from the responses given in the questionnaire that respondents
coming from the group of (C-)ITS providers, regional transport authorities, OEMs, Public Road
Operators and Research and Scientific Institutions agree with the need for the notification on
implementation, while communication network providers and national transport authorities are
not fully convinced. Considering the comments this might be related to the need for verifying
the feedback. This should be considered in the further work to detail how the process for the
notification is done at the moment and can be done when considering electronic traffic
regulations. It has to be investigated further if such notification processes (e.qg. for traffic sign
installations) already exist on the level of the national transport authorities or handled
elsewhere. For the communication network providers, it might be one reason that they are not
primary actors in this action and therefore do not consider this as part of the core topic (see
Table 4).

Finally for Phase 6: Enabling and regulation, which is again not visible in the flowchart due to
visualisation reasons, we can see that the action Provision of a standardised framework is
clearly one important task within this core topic, that has been fully approved by all stakeholder
groups . This emphasizes the need for even more efforts in the related standardisation groups
(as CEN/TC 278 WG17).

For the second activity Development of commonly agreed map matching procedures, a high

uncertainty exists within all stakeholder groups. Especially the core target group of Public Road

Operators, as wel | as communication netdwnrok Kmowi de ifs
is part of the coretopico . For n at iauthagitles, anly 5086 ofpeach group (1 out of 2

respondents) agreed with the fact that this activity is something that is part of the core topic.

One respondent theenodeliofoTN-ET8 impldmantationd s houl d be used
action. No further comments were added. Maybe this topic is very specific, which leads to a
high degree of uncertainty.

Missing activities
The following activities have been added by the respondents to the core topic:

1 Providing the infrastructure for latency-critical information layer (added by (C)-ITS
service provider)

1 Feedback loop regarding data quality (added by National Transport Authority)

I Standardization/harmonization of access restriction schemas (added by related
platform/association)

The activities added vary very much in their nature. While the first one is infrastructure-related,
the second one includes an additional loop and procedure in the process, looking more in
detail at the quality of data, while the third one is related to the area of standardisation and
harmonisation in respect to the electronic traffic regulations.

The DIRIZON consortium will evaluate the possibilities to add these activities in the next steps.

5.3.4 Core topic 2: Overall evaluation of process flow diagram and storyline

The first impression is that major parts of the process flow diagram were approved by the
respondents with some comments and adaptions that will be considered in the further steps of
DIRIZON, especially in WP5 and WP6. Risks were mentioned for some of the activities, as
well as questions on the actual procedure and the workload coming from the new adapted
procedures were raised.
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This picture is also visible in the results of the overall evaluation of the flow chart. In the last
part of the questionnaire, respondents were as k e doesfthe flow chart and the storyline as
presented here reflect the process for this core topic correctly from your point of view? o

The idea is to focus on the general feedback of the process as a whole, independently from
some details respondents might not agree with. Respondents could rate the general flow on a
scale (0 7 | totally disagree with the presented process up to 10 7 | totally agree with the
presented process).

On an overall level the process flow chart and the included storyline received an average rating
of 7,5. This result shows that the respondents agree in wide parts with the presented storyline
and the presented process for core topic 2. This result is very similar to the overall evaluation
of core topic 1 with an average score of 7,6.

What we can see from the scoring per stakeholder group is that the process as described
seems to match very well the view of the communication network providers, the Public
Road Operators and the Research and Scientific Institutions, as we can also see from
some ¢ omme Wygute gooal effprt for Aefining responsibilitieso .

The picture of OEMs on the process seems to be different. Unfortunately, no additional
comments were added to get a clearer picture on that.

The scoring of the National transport authorities was very well underlined with additional
comments, which mainly give some important hints, where NRAs are missing some details
and activities in the flowchart that need to be better fine-tuned. Also the distribution via
open channels was mentioned.

1 Responsibilities are missing. Difficult to understand what activities are included in each
part of the chart. The questions need to be fine-tuned. It would be better to only cover
CCAYV and not personal information devices. Digital traffic regulation for automation
is an essential issue.

1 The flowchart is missing the distribution of traffic regulation information in advance of
implementation and distribution via open channels. The role of distribution by
authorities is not limited to just 'NRA'.

i There are some national minor deviations from the flow chart but in principal it's
usable for these kind of discussion.

In addition it was mentioned by one respondent (from the group of OEMS) that it is not clear
fwwho should operate the access pointd mentioned in the core topic. Furthermore, it was
added, that fall options can be implemented in parallelo. As this is something that is also
considered from the side of DIRIZON, this needs to be emphasized more clearly in the use
cases in the next steps.

The related platforms, with an overall score of 6 especially mentioned that the complexity of a
multi-actor-environment is not fully represented in the kind of presentation of the flowchart,
but an essential part for the implementation of the core topic. DIRIZON will consider for the
further steps how this aspect can be better integrated:

1 1 don't see content creators as part of the flow chart. The flow chart is presented as 1
layer. But most elements are represented by a set of organisations (at least one in each
country). This means a multitude of connections. | also miss the role of the NAP's in
the scheme. 0

Furthermore, it was mentioned in the comments that attempts already exist to create a
database with (digital) information on all traffic regulations, which have faced huge
challenges so far.
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Stakeholder group Rating
(C-)ITS service provider 8
Communication network provider 10
National transport authority / administration 5,7
OEM 5
Public Road Operator 10
Regional transport authority / administration 7,5
Related platform/association (e.g. PIARC, ASECAP,...) 6
Research / scientific institution 9,5
Total rating all stakeholder groups 7,5

Table 5: Overall rating of process for core topic 2

These results give the impression that the views of some stakeholder groups are already well
represented. We see that differences exist between the various stakeholder groups and
have some first impressions where these contradicting views are. In principle, this means
that this is valid basis for the further discussion and is drawing variants based on the view
of the different stakeholder groups.

In addition, respondents had the possibility to describe important alternatives to the
described process.

Two respondents answered withfiresd6 liutdndét | eave additional c¢comme:]
alternatives might be, besides the missing activities that were already mentioned before. All
ot her responddé&mnt s landowdtedef® i mportant alot.ernat:i

Based on this result, considering the comments on the missing activities and some fine-tuning,
the described process can be considered as valuable for the further discussion within
DIRIZON.
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5.3.5 Core topic 2: Validation of roles and responsibilities

Another aim of this work package was to examine which responsibilities the stakeholder
groups see themselves taking and which responsibilities they expect others to take.

In a first step in the context of the questionnaire, the participants were asked to evaluate which
actors can fulfil the proposed activities. Therefore, certain types of organisations were
previously identified for each activity within the different phases of the process. The
participants also had the opportunity to name additional actors who could fulfil the proposed
activities according to their experience.

In case the activity was seen as part of the core topic, the acceptance towards proposed actors
was analysed. The following figures give an overview of actors and their roles in the process
of provision of HD Maps for Automated Driving.

As this was done together with the validation of the activities, the following analysis is also
based on the phases:

PHASE 1: Data/Content Creation

PHASE 2: Content Aggregation

PHASE 3: Service Integration

PHASE 4: Service Presentation

PHASE 5: Feedback loops

PHASE 6: Enabling and regulation(not visible in the flowchart)

E I ]

For the analysis of the roles and responsibilities, only those respondents were considered that
mar ked the relevanthactbviettepias. ipatti pfe actoac
possible.

Furthermore we considered in the following analysis the responses, where organisations
indicated that they could be an actor to fulfil a certain activity (as described in chapter 9.1.3)
for each activity (see Figure 33).

This activity is part of the core topic. Theszs actors can fulfil this activity

Other
No 1 don't know Road operators Comtractors amplementing Other

authorftics

Provision of traffic o ,::, .::. |:| l:‘

regulations

Figure33: Screenshot of the questionnaire AMy organisat
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Core Topic 2: Overview of most important actors

Content

Content
Creation

Enabling &

Aggregation Regulation

*Regional/local *Road *C-ITS Service *C-ITS Service *Road «Standard
authorities Operators Providers Providers Operators Development
«Planning «Contractors (of *ITS Service *ITS Service Organisations

Administrations Road Providers Providers
+Road operators Operators) *Map Providers

Figure 34: Overview of most important actors of Core Topic 2

This flow diagram in Figure 34 lists the most important actors in each of the six phases in the process of distributing digital traffic regulations.
However, since this just serves as an overview only the three most important actors are included and only if more than 50% of the respondents
see that they can fulfil activities within the phase. The following figures in this chapter show the results for each activity in more detail.

It is clear that Road Operators seem to play an important role in the first two phases and especially as providers of feedback since
Road Operators are the first ones to witness whether users comply with traffic regulations or not. It is also not surprising that the
participants see C-ITS and ITS service providers as important when it comes to service integration and presentation.

)
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Those who see the first two activities of Phase 1: Content Creation as part of the core topic
assume that Road Operators and (Local) Planning Administrations will be mainly those
organisations that will define the need for a traffic regulation (based on some triggers).
They were named 8 times each by 10 respondents in total (80%). This is contradicting to
the responses given according to the indi c at my argarisation can fulfil this
activityd For this first activity, one National Transport Authority and two Regional Transport
Authorities indicated themselves as actors. The responding Road Operators did not see
themselves in charge of this activity. As no local planning administrations took part in the
guestionnaire this is only of little significance.

For the next activity, regional/local authorities will play a crucial role in the Definition and
enactment of a traffic regulation (with 100%, 13 out of 13 respondents) based on the
expectations of the respondents. Also, Road Operators and ministries were seen as potential
actors that can fulfil this activity (by 7 respondents). Only 2 respondents see the police as an
actor for the definition of the traffic regulation. The responses were not related to the type of
stakeholder (as coming from two different types), as well as from two different nationalities.
Nevertheless, some national differences and complexities have to be considered for the long-
term implementation. So e.g. in Sweden 3 levels of authorities exist, that are involved in this
activity - local, regional and federal, as was added by one participant. This is also relevant
related to the answer if one organisation can fulfil the activity, because this means e.g. the
National Transport Administration in Sweden can only fulfil this activity partially. Aligned to this
National Transport Authorities, Regional/Local Authorities and Public Road Operators stated
that they could fulfil this activity.

[Phase: Content Creation]
These actors can fulfil the proposed activities...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

(Local) Planning Administrations 80%
Road Operators 80%
Other relevant bodies | 10%
Road operators 54%
Ministries 54%

Regional/local authorities 100%

Police 15%

Defining the need for a traffic regulation m Definition and enactment of a traffic regulation

Figure 35: Proposed actors Phase Content Creation

o)
4
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For the Location referencing of the traffic regulation respondents, the participants see
mainly Road Operators in charge, but also administrative bodies, contractors or the police
might playarole.One respondent added that also Aot
National Transport Administration, local highway authorities, map operators or local planning
administrations might take a role in this activity. This is in line with the statements of the
respondents. National Transport Authorities, Regional/Local Transport Authorities, as well as
Public Road Operators and a related platform stated that they could fulfil this activity.

For the Provision of traffic regulation digitally via a bi-directional, secure channels to an (C-
)ITS service, the picture is very much the same, besides the fact that only one respondent
sees the police in charge of this activity, while 2 respondents added in addition also the
following actors: Traffic regulation authorities, National Transport Administration,
Communication Service Provider, Local highway authority. Communication network providers,
Road Operators, a related Platform, as well as a Regional/local transport authority indicated
themselves as fulfilling actor. For the last group national differences were visible in the
responses.

[Phase: Content Aggregation 1]
These actors can fulfil the proposed activities...

0% 20% 40% 60% 80% 100%
Road operators 75%
Administrative Bodies (specify) 42%
Police 25%
Contractors (of Road operators) 33%
Other | 8%

Road operators
Administrative Bodies (specify)
Police
Contractors (of Road Operators)
Other

Location referencing of Traffic Regulation

m Provision of traffic regulation digitally via a bi-directional, secure channel to(C-)ITS service
provider(=Option 1 in diagram)

Figure 36: Proposed actors Phase Content Aggregation (1/2)

For the other option Provision of a traffic regulation to a Trusted Electronic Regulation Access
Point via a secure channel, Road Operators and their contractors definitely play an important
role in the view of the respondents. Followed by Administrative bodies (e.g. the National
Transport Administration), which were selected 3 times. Again, traffic regulation authorities,
Communication Service Providers and | ocal
actors that can fulfil this activity.

Communication network providers, National Transport Authorities, Public Road Operators and
Regional Transport Authorities marked themselves as active actors for this activity.
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This is in line with the picture given of the actors that are expected to fulfil this activity. Many
actors see a potential role for themselves in this activity.

The picture is more or less identical when it comes to the third option, ®isplaying the traffic
regulation on a sign or variable message signd Similarly, Road Operators and their contractors
are the major choice. Looking at the indication of actors that stated they can fulfil this activity
we see National Transport Authorities, Regional Transport Authorities and Public Road
Operators, which more or less complements the picture with the indication given also in the
previous activities.

Nomaj or national di f f er enc ansl befween thé régional ttafsgort Aot her

authorities) could have been identified based on the responses given.

[Phase: Content Aggregation 2]
These actors can fulfil the proposed activities...

0% 20% 40% 60% 80% 100%
Road operators 73%
Administrative Bodies (specify) 27%
Police | 9%
Contractors (of Road Operators) 45%

Other 18%

Road operators
Administrative Bodies (specify)
Police
Contractors (of Road Operators)

Provision of traffic regulation to a Trusted Electronic Regulation Access Point via a secure channel, where
(C-)ITS service providers can pick them up via an secure channel(=Option 2 in diagram)

m Displaying the traffic regulation on a sign or on variable message signs(as a traffic order)(=Option 3 in
diagram)

Figure 37: Proposed actors Phase Content Aggregation (2/2)

For the Phases 3 and 4 Service integration & Service presentation the responses are quite
clear for all the different activities:

The responses regarding the actors that will be in charge for the activity Integration of

information in (C-)ITS services are the C-ITS and ITS service providers, as named by 91%

and 100% of the respondents (which means they have been ticked 10 and 11 times). In
addition it was added by onothero esaptoodenteantthaltfilh
| i knebilefnetwork operatorsda n danyidther content processora As an interesting fact, only

Road Operators indicated that they could fulfil this activity. The (C)-ITS service

providers did not mark themselves as active actors. This has to be investigated more

in detail but could be based on the fact that the Road Operators fulfil also the role of a

(C-)ITS service provider in some countries.
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Regarding the provision of information/advice via an end-user service ITS service
providers and Map Providers are seen as actors by a majority of respondents (ticked 8 and
9 times). Again,one r es p on dmabite nedwbrét eperatdiso a n danyfother content
processoroas additional actors.

For the last activity Provision of a traffic order via an end-user service, the (C)-ITS service
providers were seen as potential actors by all respondents of this question (9 times). In
addition two respondents named fmobile network operatorsdoas i 0 t lorganisations that can
fulfil this activity.

For both activities related to the Phase Service Presentation, only Public Road
Operators and Regional/local Transport Authorities indicated that they could fulfil this
activity, not the participating C-ITS service provider. Again, this could be related to the fact
that the Road Operators, as well as some Transport Authorities are also fulfilling the
role of (C-)ITS service providers in their country, which leads to an blurring of the roles.
It has to be investigated in detail, but the fact that those that indicated themselves as active
actor also ticked that (C)-ITS service providers are potential actors fulfilling this activity would
support that hypothesis.

[Phases: Service Integration & Service Presentation]
These actors can fulfil the proposed activities...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ITS service providers 91%
C-ITS service providers 100%
Other = 9%

ITS service providers
Map providers
Other

C-ITS service providers 100%

Other 22%

Integration of information in (C-)ITS service (incl. enrichment of data and merging with content)
m Provision of information/advice via an end-user service

m Provision of a traffic order via an end-user service (C-ITS service)

Figure 38: Proposed actors Phases Service Integration & Service Presentation

The last two phases Feedback Loops & Enabling and Regulation are combined in the following
Figure 39.

For the phase 5 Feedback Loops (including the Notification on the implementation), there
is quite a clattered picture. While Road Operators were named 7 times (from a total of 10
respondents that see this activity as part of the core topic), their contractors were as well
named 4 times, as it is also true for the Administrative bodies. Also, the police were named
twice here, as well as fbthero (fother road contractors, utility companies, map operators and
mobil e net wo)rRor thepfeedbadk doomss OC-ITS service providers indicated
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themselves as actors that can fulfil this activity, although they were not named as actors
that could potentially fulfil this activity. This is interesting, as this is exactly the contrary to
what happened in the two activities previously described. In addition, Road Operators and a
Regional/Local Transport Authority indicated themselves as active actors as well, which
is in line with the given responses of the actors that are expected to fulfil this activity.

For phase 6 Enabling and Regulation the picture based on the responses given is clearer.

For both activities (Provision of a standardised framework and Development of commonly

agreed map matching procedures), Standard Development Organisations are clearly the

actors that are seen in charge for the activities by the respondents of the questionnaire. In
addition, 3 respondents for the first activity and one for the latter activity coul d i matberon e A
actors like iCommunication Service Providerg i a w ¢ o mmand 8 R & g gase of the
previous activitiesand i ma p d e voa kasepoétihedast activity.

For the Provision of a standardised framework Communication Service Providers, a
Regional/Local Transport Authority and a Public Road Operator marked that they could fulfil
this activity. For the Development of commonly agreed map matching procedures, a National
Transport Authority stated that they could fulfil this activity. As it seemed to be clear from the
previous question that Standard Development Organisations should be the active
actors in this activity this could lead to the assumption that those groups are already
actively involved or plan to be actively involved in the Standardisation Activities that
take place on European level related to the core topic.

[Phases: Feedback Loops & Enabling and Regulation]
These actors can fulfil the proposed activities...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Road operators 70%
Admini strative bodies (pl4@%se specify underé
Police 20%
Contractors (of Road operators) 40%
Other 20%
Standard development organisations

otver |

Standard development organisations 100%

Other

Notification of implementation to Traffic Regulation Authority

m Provision of a standardised framework for the electronic traffic regulation provision including
appropriate data exchange formats
m Development of commonly agreed map matching procedures (based on Open-LR and Agora-C)

Figure 39: Proposed actors Phases Feedback Loops & Enabling and Regulation
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Missing actors

Similar to the activities section, respondents had the possibility to add actors that are missing
the process flow so far.

The following actors were added:

Law making bodies, defining the framework and steering the direction

POLIS (the European network for cities and regions), for an inventory/harmonization of
access restriction schemes

Mobile Network Operators

Service Providers

Map Makers

Road Authorities

= =4 —a -9 E

Cross-border aspects related to the responsible actors

The questionnaire also addressed the fact of necessary changes regarding cross-border
interoperability. Respondents were asked A How wi | | it affect -your a
user/vehicle uses the same service in another country? Will there be any changes e.g.
regarding the activities or the related actors?o

The analysis of responses showed that 77% of respondents (10 out of 13) do not expect
any changes related to the cross-border aspects. 15% of respondents (2 out of 13), including
National Transport Authorities and OEMs, expect moderate changes and 1 respondent
(OEM) (7%) expects significant changes, which is related to the national differences that
exist related to traffic in general and the need for adapted national/local solutions, instead
of one overall approach: firraffic varies across the planet. Traffic in London is somewhat
different to Paris, Moscow, New York. Culture and driver standards are also different i e.g.
I ndia vs US etc. You canot enforce the same solu

Regarding the moderate changes, the main aspects are again the need for interoperability
and harmonisation processes on the one hand and the aspect of existing national legal
differences on the other hand. These have to be considered for a European, or even
worldwide implementation concept for METR, which has already been mentioned in the
paragraph before:

T AThe MET HBelivdna ¢oacept is currently a concept that has no standing in
legislation and operational practice. A strong degree of harmonisation of processes
and quality measures are required - this does not imply that the actors in the national
legislative systems mu st b e i(allded by Natienhl Transport Authority)
T AThe <core topic depends significantly on dr
enforcement in general whi(addedlbyDEM)Vary acr oss

The need for different solutions (or at least adaptions) needed for the different countries
seems to be very tangible in the view of the OEMs and has to be considered in further
projects in this context.
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5.3.6 Core topic 2: Validation of necessary data and data availability

In the course of the project, the consortium identified main data/data types that are needed to
make t he cDistribution of Pidgital Trdffic Regulationsd6 r eal i ty. The
questionnaire were asked to evaluate the proposed data needed as well as their availability.
The different data types were divided into two general parts:

1. Static data
2. Semi-dynamic/dynamic data

As a first step, the participants were requested to verify whether the proposed data is relevant
within the core topic or not. In addition, they should evaluate if the data type is available in
machine-readable format. In a further step, they were asked 1 similar to the activities and
actors part - to analyse the proposed data providers.

5.3.6.1 Datatypes relevant for core topic 2

Figure 40 gives an overview of the evaluation of the participants regarding the proposed data
types. Taking into account the static data, it can be summarized that the participants
have quite clear ideas which data is relevant for the distribution of digital traffic
regulations. Half of the data types that were asked about in the questionnaire were seen as
relevant for the core topic by 100% of the respondents. Therefore, the results show a broad
acceptance of the suggested data.

This data is relevant for the core topic ...
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Traffic regulation _(ban/restriction/facilitat_ion route/section- ‘
related, vehicle category related, time-related)

Access conditions for tuncvilisg/ﬁtridges: height, width, max ‘
Permanent access restrictions ‘ 8%

Freight delivery conditic;r:)sogég. related to dangerous ‘ 23%
Direction of travel on reversible lanes, with time windows ‘ 8%
Road/lane/bridge closures
(dynamic) Overtaking bans on HGV ‘
Information on road works ‘

EYes ENo | don't know

Figure 40: Acceptance rate of suggested data types (Digital Traffic Regulations)

Looking at the static data for core topic 2, all respondents (13 out of 13 respondents) agree
on the importance of the data regarding traffic regulations, access conditions for
tunnels and bridges as well as maximum speed limits in order to make the distribution of

parti

digital traffic regulations possible. For the latter, one a r espondeTemporardded t
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speed limits are not always capturedq which might be relevant when setting up the concept
for the data platform as this could have an impact on the quality of data and information
available.

One respondent added as a comment that one has to consider that the data on traffic
regulations, access conditions, etc. i sis véry fragmented available, and sometimes only on
p a p eThi®aspect is also considered in the following section on machine-readable data.
The results also show that information on permanent access restrictions and direction of travel
on reversible lanes are essential according to the participating experts with only one
respondent each being uncertain about it.

The only kind of data that 23% of the experts are not certain about is information on freight
delivery conditions, but still over 70% deem this data as relevant. Similar to core topic 1, we
see that the data and information related to freight delivery are an open issue in this respect
and that there is a high degree of uncertainty within the group of respondents. This could only
be verified by investigating the freight related aspects with freight associations, which were not
reached with the questionnaire. This clarification with the freight sector could be considered
for future measures.

For semi-dynamic and dynamic data, the acceptance rate is generally very high. 100%
of the experts see data on closures of roads, lanes and bridges as well as dynamic speed
limits as relevant for the core topic. One respondents commented the following, which has to
be consi der ed Makethddistndtidnbatweendhe lkgal order permitting a road
closure and the implementation enacting ito.

Information on dynamic overtaking bans on Heavy Goods Vehicles and information on road

works also seem important for 92% of the participating experts in this core topic, while 8% of
respondents (Nati onal TNo,ahissagiadsrnot relavaritoh.o rwhiyl)e sftoart e
dynamic overtaking banson HGVsno addi ti onal commeNas reéme eddd e
the information on road works is combined with the followi n g ¢ o nDemends on thé nature

of the roadworks - not all roads require TROSs, in general it is those that close roads, apply

temporary speed limits, etc.d One OEM also added thatt he i nf or mati oany on r oa
give the overall area over the alotted time. Not the exact location of RW per day.o

In general, for the data types relevant for core topic 2, it has to be considered that the work is
currently in progress, but in many cases the traffic regulations are not available yet, as this
comment infers: firthe METR-related TRO activities in the UK are moving towards the provision
of secure digital Traffic Regulation Order data - this is not currently available. (National
Transport Authority)o

Missing data types

In addition to the aforementioned data types that were mainly agreed by the respondents,
additional data missing from the proposed flow diagram was collected:

1 One-way streets
9 Access restrictions - by type, by dimensions, by use
1 Dynamic environmental zones and other dynamic access restrictions
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5.3.6.2 Availability of data for core topic 2 in machine-readable format

When it comes to the automation of process and Automated Driving, the availability of data in
a machine-readable format is the very basis to make this reality.

As explained in chapter 5.3.6, respondents were also asked about the availability of certain
data types in machine-readable format.

The analysis of the responses showed that for a majority of the data categories,one canot
count on the availability in a format that would be easy to process in an automated way and

therefore, the availability for Automated Driving cars or related ITS services is uncertain (see

Figure 41: Assessment of respondents regarding the availability of data in machine-readable
formatFigure 41). However, we donét sea&s atcédrearamé chiuxed 0
for one data type. To consider where these differences come from, DIRIZON also had a look

at national differences. Ifallr espondents from a certawecancount r
assume that this data type is available in that
country leads to the assumption that this is not available in this specific country (see Table 6).

For the static data, the respondents were most certain about the availability of max. speed

limits in machine-readable format. Only 8% (1 out of 13) stated that this is not available, but

with the comment fiyet 0enota@®éa@bautfthisn3eostpfall)dcemmings wer
from the categories OEM, communication service provider and (C-)ITS service provider. Again,

there is a high insecurity related to the availability of freight delivery conditions. This is
connected with the insecurity on the availability of the data at all, which was also mentioned in

the previous chapter.

This data is available in machine-readable format ...
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Traffic regulation (ban/restriction/facilitation route/section-

related, vehicle category related, time-related) 9% L0
Access conditions for tunnels/bridges: height, width, max weight 38%
Permanent access restrictions 33%
Freight delivery conditions e.g. related to dangerous goods 46%
Direction of travel on reversible lanes, with time windows 42%
Road/lane/bridge closures 36%
(dynamic) Overtaking bans on HGV 36%
Information on road works 31%
Dynamic speed limits 25%
EYes ENo | don't know

Figure 41: Assessment of respondents regarding the availability of data in machine-readable format

It is worth mentioning that 46% state that traffic regulations are available in machine-readable
format versus 38% that say it is not available. The data showed no clear differences
between the different stakeholder types. However, we see that there are national
differences that have to be considered.
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Traffic regulation
(ban/restriction/fac

Access conditions

Freight delivery

Direction of travel

ilitation for Permanent - . Road/lane/ (dynamic) Information | Dynamic
X . . conditions e.g. on reversible . .
route/section- tunnels/bridges: access Max. speed limits o bridge Overtaking bans | on road speed
} ) . S related to lanes, with time S
related, vehicle |height, width, max restrictions . closures on HGV works limits
) dangerous goods windows
category related, weight
time-related)
Austria Unclear (Yes+No) Don't know No Yes Don't know No Yes Yes Yes Yes
Germany No No No Yes No No Yes Yes Yes Yes
Greece Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Netherlands No No / Yes No Don't know Yes Don't know Yes Yes
Sweden Yes Yes Yes Yes Yes Yes Yes No Yes Yes
United Kingdom Unclear (Yes+No) [ Unclear (Yes+No) | Unclear (Yes+No) | Unclear (Yes+No) [Unclear (Yes+No)|Unclear (Yes+No) Yes Unclear (Yes+No) Yes Yes

Table 6: Overview of machine-readable data availability in the different countries (core topic 2)*

Having Figure 41 and Table 6 in mind, one could summarize that the dynamic and semi-dynamic data categories seem to be available in

machine-readable data format (which makes sense due to the constantly changing nature of these data), as well as max. speed limits, while
for all other data types from the static data category national differences have to be taken into account, so that in some cases certain data

types are not available at the moment for the further automated process.

41 f  al

respondent s

from aoceifil adanipendpwdofanalwlereeas figmd @nitls doddNolend ibi tthefiro@ar e
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5.3.6.3 Data providers for core topic 2

The acceptance towards proposed actors was further analysed among those, who see the
data/data types as relevant for the core topic.

This analysis is helpful as it reveals the assessment of the respondents, who are seen as
potential providers of the related data category (multiple responses were possible in the
guestionnaire).

For the traffic regulations, the expected data providers are the regional/local authorities
(92% meaning they were named 12 times by the respondents), followed by Road Operators
(named 9 times). But also Ministries, as well as the Police have a decent share.

For all other data types of the static data category, Road Operators are expected as main
data providers, followed by HD Map Providers.

This is interesting especially considering that HD Map Providers were only explicitly
mentioned as active actors in the provision of an end-user service in the validation of
the actors in the previous chapters.

For the static data, fotherd a c t o also® namedrwih a share of 15%-23% as data providers.
In concrete, fhighway authoritiesoand fregional/local authoritieso were included for all static
data types, as well as the fNational Access Point (NAP)oand fResearch organisationsofor the
max. speed limits.

Static Data [1]
These actors can provide this data...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Road Operators 69%
Ministries 31%
Regional/local authorities 92%
Police 38%
Road operators
HD map providers
Other
Road operators 82%
HD map providers 64%
Other 18%

Traffic regulation (ban/restriction/facilitation route/section-related, vehicle category related,
time-related)

m Access conditions for tunnels/bridges: height, width, max weight

B Permanent access restrictions

Figure 42: Assessment of providers of static data (1/2)
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Static Data [2]
These actors can provide this data...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Road operators 85%
HD map providers 54%
Other 23%

Road operators |7
HD map providers [ GO
Other - | NNZOVGNINN
Road operators
HD map providers
Other

Max. speed limits
m Freight delivery conditions e.g. related to dangerous goods

m Direction of travel on reversible lanes, with time windows

Figure 43: Assessment of providers of static data (2/2)

Also for the semi-dynamic and dynamic data, Road Operators are the most expected data
providers (with 92% / named 10-12 times). For the road/lane/bridges closure again fhighway
authoritiesg the fNational Access Point ( N A Papdoftraffic data providersd were named as

fothero potenti al data provider s, theFroad warka Seovicemat i on
providers could also be expected as potential providers of the data. Also the ANAPO was
mentioned in the <category fot h@lTand IFDservikehe dyn

providers are expected, next to the Road Operators, t o pr ovi de tdiharso datkae, b
fhighway authoritiesdand again the INAPa

Lookingatt he nati onal baoth&t@r agtvelr ®&nt heeNAPhoatwatshe A
mentioned only by Dutch respondents, whilethe i hi ghway a uweleaddedtby e s 0
respondents from United Kingdom. These national different characteristics are an

interesting fact, when it comes to the further data platform concepts in WP5 and WP6.

Because it shows that certain institutions and national organisational structures have

an important impact on the processes to be defined for the Management of Electronic

Traffic Regulations.
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Semi-dynamic / Dynamic Data
These actors can provide this data...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Road Operators 92%

Other 31%
Road Operators
Other
Road operators
Road works service providers
Other
Road operators 92%
C-ITS service providers 54%

ITS Service providers 38%

Other 23%

Road/lane/bridge closures = (dynamic) Overtaking bans on HGV

® [nformation on road works m Dynamic speed limits

Figure 44: Assessment of providers of semi-dynamic/dynamic data

~

5364 Cross-anal ysis fAExpected data providersodo and
|l east partiallyo

As in core topic 1 the consortium cross-c h e c k e d t hTheses aztors ¢am provide the
datab wi t h t Ahes dataecant(at least PARTIALLY) be provided by my organisationa

—

This data can [at
least PARTIALLY]

This data is relevant for the core topic This datz is availzble in machine-readable format

be pravided by my

Yo Mo Idon't kmow Yes Ma | don't know organisatan

Road model incl. road
geometry, road width, O O O

gradients, junctions

O
O

@) @)

These actors can provide the data

Ay additianal comment:

Anad operatars

]

HD map pravider

]

Figure 45: Screenshot of questionnaire for cross-checkof t he sections AThis daea can (a
provided by my organisationd and AThese actors ca
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Having a |l ook at the previous tables antdhist he ag:
data can be provided by my organisationo(see Table 7), one can see that they match in wide

parts. Even when we consider the fact that some national differences might exist (which cannot

be displayed here due to GDPR reasons) we can conclude that the expectation on data

providers and the basically willingness to provide the specific data under certain

conditions match on an overall level. This is a positive sign for the further development in

this core topic.

Road Operators also stated that they are able to provide the static data (except freight delivery
conditions and direction of travel on reversible lanes), as well as the semi-dynamic and
dynamic data. For the above mentioned categories that are not covered by Road Operators
other options have to be evaluated, e.g. the National Transport Authorities. As HD Map
providers did not participate in this core topic unfortunately their willingness to provide data
candét bchecked. Fudhsrmore, it is interesting that the National Transport Authorities
are willing to provide a majority of the data needed for the core topic (besides overtaking
bans on HGV).
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Static data Semi-dynamic/dynamic data
Tratfic reggla_tlon Acc_e_ss Freight Direction of
(ban/restriction/  conditions . .
o delivery travel on (dynamic) .
facilitation for tunnels/ Permanent  Max. " . Road/lane/ . Information .
. . conditions reversible . Owertaking Dynamic
route/section- bridges: access speed . bridge on road .
. . o N e.g. related to lanes, with bans on speed limits
related, vehicle height, restrictions  limits . closures works
. dangerous time HGV
category related,  width, max .
) . goods windows
time-related) weight

Stakeholder group
National transport authority / administration |x X X X X X X X X
OEM X
Public Road operator X X X X
Regional transport authority / administration X
Related platform/association (e.g. PIARC,
ASECAP,...) X X X X
Research / scientific institution X

Table 7: Aggregated responses i Morganisation cani at least partiallyi pr ovi de

of one stakeholder group might not provide all marked data types)

(adgregated o allaesponses from the stakeholder groups i some respondents
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5.3.6.5 Access conditions for the data provision

For each data type t haThisdamsan bena leastipastially)gpnovidedd a s
by my or g,atnhesyat hado t he ¢ hantlisedatda can leenshared ri i f
y es/ no/ c o n Bléaseidescribelthle potential use and access conditions and used data
formato .

The responses give a good indication, if certain data types needed for core topic 2 will be in
principle available for sharing. On an overall level, in Austria and Sweden there are almost all

types available for sharing (in principle), according to the responses, followed by Germany and

the Netherlands, which have a majority of the data available according to the statements given

in the questionnaire. In the UK and Greece, some data are available under certain conditions.
Examining the different data types:

1 Traffic regulations can, according to the responses, be shared in Sweden and Austria.

In Sweden these data (like most of the other data types) are available as open data on
https://www.trafikverket.se/en/

1 Access conditions for tunnels/bridges are available according to the responses in
Austria and Sweden (here again as open data).

1 Permanent Access Restrictions are available in Austria and in Sweden (as open
dat a) . I n Greece they mi g kddpending onahe passideb | e
contract terms which may vary from client to clientd ) .

T Maximum speed limits seem to be available again in Austria, in Sweden as open data
and in the Netherlands in form of DATEX Il and as open data. Further, these are data
available condi ti onal |l y i n tf dyeaamid nwilk be dsefid torsigaceo m
changes that ar)e, nGdr Garangy afhfeavaiable in distributed
files per authority, nNo common) atd Graebea s e,
( Depending on the possible contract terms which may vary from client to clientd ) .

1 Freight delivery conditions and Direction of travel on reversible lanes seem to be
only available in Sweden (as open data).

1 Road/lane/bridge closures are according to the statements available in Sweden via
variable message signs and APIs (Application Programming Interfaces), in Austria, in
Germany (freely available in DATEX 1), in the Netherlands (as well as DATEX Il and
as open data), and conditionally in the United Kingdom ( Wnknown at this time -
requires investigationd and Greece( i Dependi ng on the possible
may vary from client to cliento).

1 (Dynamic) overtaking bans on HGV are available in Austria and Germany (freely
available in DATEX II).

1 Information on road works seems to be available in Sweden as variable message
signs and APIs, in Austria, in Germany (freely available in DATEX IlI), in the
Netherlands (in DATEX Il format and as open data) and finally in Greece conditionally
( Depending on the possible contract terms which may vary from client to clientd.

1 Dynamic speed limits are available in Austria, in Sweden as variable message signs,

in Germany freely in DATEX Il format, as well as in the Netherlands in form of DATEX
Il and as open data. Also these data are conditionally available in the United Kingdom
( Unknown at this time - requires investigationo ) and ®epergiogon (hé
possible contract terms which may vary from client to cliento ) .

Unfortunately, no one of the respondents had some sample contracts.

5.3.6.6 Cross-border aspects related to the data availability and the service availability

Two different aspects of changes and challenges related to cross-border aspects were
analysed: the data availability and the service availability.
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The respondents were askedi How wi | | it af f ec tuseyvehicte useatleewe r s i f
same service in another country? Will there be any changes e.g. regarding the available data
availability and the data quality?d and fADo you

conditions and use of data for CROSS-BORDER service availability (meaning your
organi sationods dat a mad e a & afi ihfarrbatiom (franb ptloea d OR
organisations) made available abroad)?o0

Three different respondents (National Transport Authorities and OEMs) gave some indication
on the changes they expect regarding the cross-border service availability:

9 All data have gone through information security control and if deemed safe to share it

can al so be shared for cross border services.
T AYes, greater commonality of implementation ¢
T Al P protection is a concern.o
T AGDPR concerns on user information. 0
1 0 Maccess must gothrough OEM-f or security and safety prote

Another respondent from the Netherlands did not expect any changes. All other respondents
didndét include any expectation here.

5.3.7 Risks and Challenges for core topic 2

The experts were asked to mention issues, risks or challenges they expect in regard to the
security aspects, privacy aspects, data protection, cross-border service availability, as well as
additional aspects not covered before.

It is interesting that in contrast to core topic 1 on the HD maps, many respondents stated
that they do not expect many risks and challenges. Nevertheless, some important issues
were raised like the challenge of securing that the data provided to autonomous vehicle
is not manipulated, as well as privacy issues (especially related to probe data). Furthermore
the topic of different profiles (even when using the same format as DATEX II) could be a
problem in the implementation of the core topic.

Security related risks and challenges (e.g. in terms of Trusted Information Provision)
i fSecuring the data provided to autonomous vehicles is not manipulated.o
1 Mpplication of a workable but robust, cost effective, scalable, security paradigm. 0
T ATher eoremlissuest egar di ng security. o

Risks and challenge related to privacy aspects

T AWhen coming from probes, the wusual privacy
systems (MTM, loopsetc.) of regul ations: no issueso
1 fMone. 0

i fFew - if this is limited to public data. 0

Risks and challenges related to data protection
T "NVhen coming from probes: conditions for wuses
1 fFew - if this is limited to public datad
1T ASecuring the data provided to autonomous vet

Risks and challenges regarding cross-border service availability
T ACritical for CCAM. 0
1T "nbDat aamge hf or mats (maybe all is in DATEX 11 f
1 fMone. 0
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In addition to all the risks and challenges mentioned above, the respondents had the possibility
to give a comment on other potential risks and challenges they expect. Here the respondents
added various aspects, like the need for incentives from public side to push C-ITS in
legacy vehicles, data quality and the general availability of data needed for the core topic
and also liability issues that come up especially in regard to the topic of METR.

Other risks and challenges expected in core topic 2
1 Challenges with legacy vehicles in aiming to move towards fully dynamic road
systems- needs support of after-market devices, needs heavy incentives by authorities
to push use of C-ITS systems in legacy vehicles, including integrating with internal
vehicle CAN bus. 0
fData quality.o
i Bndardized contracts between data providers (authorities) and ITS service providers
and map makers. 0
1 @ Bor central availability of data, poor digitization, poor development of NAP's in
Europe. 0
1 fMore or less the same as in the other two topics, but also some more legal issues
about access and use of data concerning liability in case of a security breach but also
in case of incidents/accidents. 0

E |

Numerous tasks and open issues can be derived from these risks and challenges that should
be considered by actors, when defining the next steps. In this regard, this will be of major
importance for the DIRIZON WP7 recommendations.

5.3.8 Opportunities and Benefits for core topic 2

In contrast to the risks the respondents were also asked about their expectations of the
opportunities coming from the implementation of core topic2: i What are opportuniti
i mpl ementing the core topic? Who wildl benefit?o

Aggregating the responses, it was evident that respondents expect numerous benefits such
as:

i Better usage of road system, reduction in cost to expand capacity. 0

1 fAmprovement of citizen services. and iEnhancement of gual ity of
userso .

1T "nBett ewupbematil @wr of road users, because of rel

9 Arraffic and road layout regulations. 0

1 @ @st of traffic regulation otherwise going through a bureaucratic procedure. 0

1 fAnhproved (road) safety. o

1  fBetter control of traffic, fewer accidents. 0

1 A Bsential for efficient CCAM operation. 0

i A fciency in deployment and acceptance of CCAVs. 0

1 A Mre predictable journey times. 0

1 A @st effective implementation of digital infrastructure. o

They also added who will benefit from the implementation, from their point of view?

i Araxpayers Ocitizeis, 0 fit he soci etyo

f ARoad users and driverso, fipassengerso
1 Arraffic managerso

1 @ khway/road authoritieso
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1T AService providerso
1T AOEMs O

1 f WAstakeholders from OEMs, consumers to administrative officerso
What we can see from the collection of benefits is, that the expected improvements in safety
and efficiency are assumed to lead to better services for the individual, with the effect
that the various stakeholders, as well as the society as a whole can benefit from the
implementation.

=
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5.3.9 Summary of the results of core topic 2

While in total 14 experts have participated in the guestionnaire for core topic 2, we can see
that ALL the major target groups - as described in chapter 4.2 (ldentification of relevant
stakeholders, associations and platform) i were reached. Primary actors related to METR -
meaning all types of authorised authorities as traffic regulation authorities or implementing
authorities (like Road Operators, administrative bodies, police, etc), as well as (C-)ITS service
providers (and Map Providers) or (public/private) contractors of NRAs that have an active role
in the provision of the service - were around 50% (7 out of 14) of respondents. Other
emergency services (like the police) are currently not represented in the analysis, which might
give a bias.

As for core topic 1 almost all respondents represent large enterprises (12 out of 14).
Similar to the analysis of HD maps (see core topic 1) this could lead to the assumption that
this core topic is driven especially by larger size organisations (or those larger ones are the
ones that are active in the networks that were reached with the questionnaire distribution). As
all types of public authorities, Road Operators as well as OEMs and communication network
providers are by nature larger sized organisations, this could make sense. However, (C)-ITS
service providers also medium- and small sized enterprises are active in Europe. These
smaller service providers could not be reached appropriately with the questionnaire,
which might bias the results in this specific aspect. This fact should be considered,
when deriving the conclusions from the results.

Having a look at the geographical coverage of the responding organisations we can see that
over a third of the respondents come from the United Kingdom (5 out of 14). The remaining
participants come in equal numbers from Austria, Sweden and Germany (2 each) and one
participant each from Greece, Belgium and the Netherlands. North and Central Europe are
therefore better represented than the South of Europe.

On an overall level, the process flow chart and the included storyline received an average
rating of 7,5 in the evaluation. This result shows that the respondents agree in wide parts with
the presented storyline and the presented process for core topic 2. This result is very similar
to the overall evaluation of core topic 1 with an average score of 7,6.

The process as described seems to match very well with the view of the communication
network providers, the Public Road Operators and the Research and Scientific Institutions.
NRAs are missing some details and activities in the flowchart that need to be better fine-tuned.
And for the related platforms, with an overall score of 6, the complexity of a multi-actor-
environment is not fully represented in the kind of presentation of the flowchart.

These results give the impression that the views of some stakeholder groups are already well
represented. We see that differences exist between the various stakeholder groups and have
some first impressions where these contradicting views are. In principle, this means that this
is a valid basis for the further discussion and drawing variants based on the view of the different
stakeholder groups.

On an overall level the acceptance of the suggested process flow for core topic 2 is quite high,
we see that for some phases and certain activities within the phases a bit of fine tuning might
be needed.

The validation of the activities needed for core topic 2 showed that while for some activities

uncertainties exist in fonmt oknawacpnsodhmseabt evri |
1,2, 4 and 5) have to be investigated more thoroughly, as there is a number of clear responses
indicating ANoO, this activity is not part of t

contradicting views:
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While for Phase 1: Content Creation the activity Defining the need of the traffic regulation a
principle approval (71%) was collected, one comment explains that this activity is not relevant
for the core topic, as the respondent would assume that the process of the core topic itself
starts, when the decision on the traffic regulation has been taken. This might be of
consideration in the future work of DIRIZION. In this case the cut of the core topic is after the
regulation trigger box.

For Phase 4: Service Presentation the provision of information via an end-user service is not
seen as part of the core activity by 15% (2 out of 13) of the respondents, including an OEM
and a National Traffic Authority, while 77% approved this activity as part of the core topic. The

comments show that those r e supepserdie mtpscticd 0 i&nhdsee |

user service forwhom? Foranautomat ed vehicl e?0) and the fRi

which will und e r Whese are imporantcdngiderationis that wilbbe taken into
consideration in the next phase to further define the service. Furthermore, this aspect will be
added to the risks related to the core topic. Due to general approval of this activity this will be
kept for the further work. The reason that especially OEMs and National Transport
Authorities are only partly approving this activity is an interesting aspect that should be further
investigated. The reasons for that are not clear from the responses so far.

Phase 5: Feeback Loops, which mainly covers the notification to the traffic regulation authority
that the traffic regulation, has a principle approval of 77 %. Looking at the
can see from the comments from a National Transport Authority that the volume of data to be
verified could be problem for some organisations. On the other hand, comments added from

respondents stat ed iYhes,c ofifEihdt ©ipdi spedtsent i al

future robust electronic service-i t i s an area of weakness of
the fiassessment of compl i aSo merintiple we cabd assume
from the responses given in the questionnaire that respondents coming from the group
of (C-)ITS providers, regional transport authorities, OEMs, Public Road Operators and
Research and Scientific Institutions agree with the need for the notification on
implementation, while communication network providers and national transport
authorities are not fully convinced. Considering the comments this might be related to the
need for verifying the feedback. This should be considered in the further work to detail how the
process for the notification is done at the moment and can be done when considering electronic
traffic regulations. It has to be investigated further if such notification processes (e.qg. for traffic
sign installations) already exist on the level of the national transport authorities or handled
elsewhere. For the communication network providers it might be one reason that they are not
primary actors for this action and therefore do not consider this as part of the core topic.

For Phase 6: Enabling and regulatonth e second activity fADevel

sk of

i No O

for
curr
ment i

opment

map matching proceduresd has a high undecore ai nty

target group of Public Road Operators, as well as communication network providers answered

that thewpwywfidohdét hks is part of the core topicbo.

50% of each group (1 out of 2 respondents) agreed with the fact that this activity is something
that is part of the core topic. As no further comments were added this could not be verified or
further investigated. Maybe this topic is very specific, which leads to a high degree of
uncertainty of the respondents.

In addition, there were important aspects that get even more visible:

In the last Phase Enabling and regulation, we can see t hat the action |
standardi sed framewor ko i s cl| eatopicyhatbasbeenfuiyp or t ant

approved by all stakeholder groups. This emphasized the need for even more efforts in the
related standardisation groups (as CEN/TC 278 WG17).

Respondents were also missing some activities on provision of the infrastructure for latency-
critical information layer, a feedback loop regarding data quality and a
standardization/harmonization process of access restriction schemas.

4
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The validation of roles and responsibilities showed some interesting aspects that will need
to be considered in the matching of the views of the different stakeholder groups:

Moreover, for this core topic, one could expect from the responses given an important
role for the Road Operators in many of the phases. It is true that Road Operators are
named as potential actors in all of the phases. But looking at the overall picture they
are the clear number one actor only in the Phase of Content Aggregation. So regarding
the major actors we can see in the first phase (Content creation) (Local) Planning
Administrations (for the definition of the traffic regulation) and regional/local authorities
together with Ministries (for the enactment of traffic regulation) will be big players with the
same of even higher approval (as in case of the regional/local authorities).

For the following phase (on the Content Aggregation), Road Operators have clearly the
highest shares when it comes to the organisations that will take over this role. There are also
other options, but nevertheless we see here a clear role for ROs.

For the phases Service Integration and Service Presentation, (C-)ITS service providers come
into play as actors with the highest approval. As an interesting fact, only Road Operators
indicated (with the self-assessment of the roles) that they could fulfil this activity. The
(C)-ITS service providers did not mark themselves as active actors. This has to be
investigated more in detail, but could be based on the fact the Road Operators fulfil also
the role of a (C-)ITS service provider in some countries. Also for both activities related
to the Phase Service Presentation, only Public Road Operators and Regional/local
Transport Authorities indicated that they could fulfil this activity, however, not the
participating C-ITS service providers. Again, this could be related to the fact the Road
Operators, as well as some Transport Authorities are also fulfilling the role of (C-)ITS
service providers in their country, which leads to a blurring of the roles. It has to be
investigated in detalil, but the fact that those who indicated themselves as active actors also
ticked the box that (C)-ITS service providers are potential actors fulfilling this activity would
support this hypothesis.

Regarding the phase Feedback Loops (including the Notification on the implementation)
we see quite a clattered picture, with expected responsibilities for Road Operators and their
contractors, as well as for Administrative bodies, the Police and other actors like fother
road contractors, utility companies, m &t ps
interesting in this respect that regarding the feedback loops C-ITS service providers
indicated themselves as actors that can fulfil this activity, although they were not named
as actors that could potentially fulfil this activity. This is interesting, as this is exactly the
contrary to what happened in the two activities before. In addition, Road Operators and a
Regional/Local Transport Authority indicated themselves as active actors as well, which
is in line with the given responses to the actors that are expected to fulfil this activity.

For the last phase Enabling and Regulation the picture based on the responses given is
clearer. For both activities (Provision of a standardised framework and Development of
commonly agreed map matching procedures) Standard Development Organisations are
clearly those actors that are seen in charge for the activities by the respondents of the
questionnaire. On the other hand, some Communication Service Providers, Regional/Local
Transport Authority as well as National Transport Authorities and Public Road Operators
marked that they could fulfil at least one of the activities taking place in this phase. As it
seemed to be clear from the previous question that Standard Development
Organisations should be the active actors in this activity, this could lead to the
assumption that those groups are already actively involved or plan to be actively
involved in the Standardisation Activities that take place on European level related to
the core topic.

4
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Also, we can see in some phases national differences when it comes to the organisation that
can fulfil a certain activity.

However, for some respondents important actors are missing, such as law making
bodies defining the framework and steering the direction, POLIS (the European network for
cities and regions) for an inventory/harmonization of access restriction schemes, as well as
Mobile Network Operators and a few more.

When it comes to the changes in regards to the core actors related to the cross-border
availability of the service we could summarize that 77% of respondents (10 out of 13) do
not expect any changes related to the cross-border aspects. 15% of respondents (2 out of
13), including National Transport Authorities and OEMs, expect moderate changes and 1
respondent (OEM) (7%) expects significant changes, which is related to the national
differences that exist related to traffic in general and the need for adapted national/local
solutions, instead of one overall approach. Regarding the moderate changes, main aspects
are again the need for interoperability and harmonisation processes on the one hand and
the aspect of existing national legal differences on the other hand, that have to be
considered for a European, or even worldwide implementation concept for METR. The need
for different solutions (or at least adaptions) needed for the different countries seems
to be very tangible in the view of the OEMs and has to be considered in the further work.

For the data types that are relevant for core topic 2, the list provided by DIRIZON seemed
to be quite complete, if we take the responses into account. So almost all data types
suggested have a clear approval as necessary data from the respondents (92% to
100%).

The only kind of data that 23% of the experts are not certain about is information on freight
delivery conditions, but still over 70% deem this data as relevant. Similar to core topic 1 we
see that the data and information related to freight delivery are an open issue in this
respect and that there is a high degree of uncertainty within the group of respondents.
This could only be verified by investigating the freight related aspects with freight associations,
which were not reached with the questionnaire. This clarification with the freight sector could
be considered for future measures. In addition one way streets, access restrictions (by type,
by dimensions, by use) and dynamic environmental zones and other dynamic access
restrictions are missing in the list of data necessary for core topic 2 according to the
statements of the respondents.
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The analysis of the expected data providers revealed that T based on the given responses -

for the traffic regulations, regional/local authorities are expected to provide these data types,

followed by the Road Operators (named 9 times) and also Ministries and the Police that have

a decent share. For all other data types in the static data category, Road Operators are
expected as main data providers, followed by HD Map Providers. This is interesting
especially considering that HD Map Providers were only explicitly mentioned as active

actors in the provision of an end-user service in the validation of the actor in the
previous chapters. Also for the semi-dynamic and dynamic data, Road Operators are

the most expected data providers, but for certain categories also other organisations were

named, as e.g. highway authoritieso , tNdtienal PAccess Point (NAP)o (e.g. for the
road/lane/bridges closure) or C-ITS and ITS service providers (for the dynamic speed limits).
Looking at the national baw« gc amn de eNAPhoh ew afsio ¢ h
mentioned various times only by Dutch respondents, whilethe ihi ghwagr auit s o0
were added by respondents from the United Kingdom. These national different
characteristics are an interesting fact, when it comes to the further data platform concepts in

WP5 and WP6 because it shows that certain institutions and national organisational
structures have an important impact on the processes to be defined for the Management

of Electronic Traffic Regulations.

The crosss<c hecking of the answers to the question
organi sat i onan as dveralldedel, thk expectation on data providers and the

basic willingness to provide the specific data under certain conditions match. This is a

positive sign for the further developments in this core topic.

Road Operators also stated that they can provide the static data (except freight delivery
conditions and direction of travel on reversible lanes), as well as the semi-dynamic and
dynamic data. For the above mentioned categories that are not covered by Road Operators,
other options have to be evaluated, e.g. the National Transport Authorities. As HD Map
providers did not participate in this core topic, unfortunately their willingness to provide data
candt bchecked. Bughermore, it is interesting that the National Transport Authorities
are willing to provide a majority of the data needed for the core topic (besides overtaking bans
on HGV).

Looking at the responses of the access conditions for data and information, one could
conclude thatin principle, a majority of the data types needed for core topic 2 are available
for sharing. But major national differences exist. On an overall level, almost all types are
available for sharing in Austria and Sweden (in principle), according to the responses, followed
by Germany and the Netherlands, which have a majority of the data available according to the
statements given in the questionnaire. In the UK and Greece, some data are available under
certain conditions.

However, this does not mean that the data are available in machine-readable format and
therefore can be used as a basis for the further developments related to connectivity and
Automated Driving. Looking at the responses regarding the availability of the data in
machine-readable format we see huge differences between the different countries.
Summarizing based on the responses we get the impression that dynamic and semi-
dynamic data categories seem to be available in machine-readable data format (which
makes sense due to the constantly changing nature of these data), as well as max.
speed limits, while for all other data types from the the static data category national
differences have to be taken into account, so that in some cases certain data types are not
available at the moment for the further automated procession.
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In contrast to other core topics (e.g. core topic 1 on HD maps) many respondents do not
expect high risks and challenges related to the distribution of digital traffic regulations.
Nevertheless, some important issues were raised like the challenge of securing that the data
provided to autonomous vehicles is not manipulated, as well as privacy issues
(especially related to probe data). Furthermore, the topic of different profiles (even when
using the same format as DATEX Il) could be a problem in the implementation of the core
topic.

Only a few responses were received on the changes and challenges related to cross-border
service availability. In principle, major challenges in this respect are concerning GDPR aspects
and | P protection, a gener al fii nf or méotuswhen
we talk about cross-border aspects.

On the other hand, stakeholders have high expectations on the potential benefits related to
the implementation of core topic 2. Different groups are expected to benefit from the
implementation of core topic 2, from Traffic managers and highway authorities, over
service providers and OEMs to road users. Furthermore, a number of respondents
expected that society as a whole can benefit from the core topic.

The major benefits expected are improvements in safety, but also in the efficiency of the
transport system. According to the statements of the respondents, we could expect improved
services for citizens and an enhancement of the quality of the services road users are
provided with.

Page 1 1 l Of 174 \ , Conférence Européenne
des Directeurs des Routes
Conference of European
Directors of Roads

o

secur.i



©)
CEDR Call 2017: Automation 131 ZON
]

5.4 Analysis of core topic 371 Infrastructure support for Cooperative
Automated Driving

5.4.1 Overview of core topic 3 content

The following sections provide a summary of the storyline and the process flow diagram
(Figure 46), as it was provided to the respondents within the questionnaire. As for Core Topic
1 and Topic 2, the process flow diagrams are future, generic implementations and as such are
not country-specific:

Storyline:
The process flow diagram shows the process for the infrastructure support for Cooperative

Automated Driving. Data on traffic, incidents and accidents and environmental data generated
by various sour ces .)are collepted ,and enade availaldes eitherevia the
National Access Point (NAP) and/or the Traffic Management Center (TMC).

The Traffic Management Center makes use of the data on traffic, incidents and accidents and
environmental data to carry out its traffic management functions. The binding traffic
management measures are provided to the Trusted Electronic Regulation Access Point
(TERAP). Traffic management data, advice, information and warnings (nhon-binding) are
provided to the NAP. The Traffic Management Center also provides advice to individual
CCAVs in order to extend their ODDs, using all available sources of data including PVD
[Lytrivis, P., et al., 2018]. The Traffic Management Center provides its traffic management
services in the traditional manner on VMSs or signs.

Content aggregators, (C-)ITS service providers and HD Map Providers enrich their own
services using data from the National Access Point, providing these services to vehicles and
smartphones. This information isfi vi seudad i fsor t he wuser. The
automated vehicle. The final decision on how to use the advice or warning lies with the driver
or vehicle. Regulations have to be followed.

Smartphones and CAVs provide vehicle sensor data (e.g. speed, type of vehicle). These data
are collected via roadside stations and via (C)-ITS Service Providers.

The described core topic considersthe dynami ¢ devel opment of
infrastructure services over the short, medium and long term; during this transition period,
automated and conventional vehicles coexist at different levels of (automation) technology.

Infrastructure support services and vehicle equipment can be used to collect dynamic or real-
time data to extend the ODD of cooperative automated vehicles.

Considering the evolution of this core topic the following could be stated:

Generally speaking, the ability for Road Operators (RO) to support automated vehicles by
extending the ODD will take into account agreements on where decision-making will take place
(most likely within the vehicle). Under which conditions would the automated vehicle take data
into consideration into an automated vehicle decision-making process? This information will
inform which data is desired and the data quality criteria. Likewise, Road Operators will be
able to use this information in achieving their own goals of improving road safety, traffic
efficiency and reduced environmental damage from road users.

Additionally different aspects for the step by step evolution can be considered i
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In the Short term (1-3 years) the following is expected:

71 Introduction of standards pertinent to data format, quality criteria, and data exchange
is expected

1 Introduction of the capability automation at Traffic Management Centers to support the
processing of the data flows and monitor the traffic flows.

1 Agreements on which data to share, followed by implementation (see also above)

1 Vehicles equipped with HD maps have the ability to share data with ROs and/or other
vehicles.

1 There are mixed traffic conditions on the infrastructure, i.e., there are various levels of
automation in the short, medium and long term with increasing percentages of
automated vehicles.

In the Mid-term (3-7 years) the following is expected:
1 The automated traffic management system generates advice to vehicles based on
microscopic traffic flow measurements.
1 Cooperative Traffic Management is state-of-the-art

In the Long term (> 7 years until 2040) the following is expected:
1 The automated traffic management system generates advice to vehicles based on
microscopic traffic flow measurements, making use of its data on the penetration rate
of automated vehicles in the traffic flow.
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For some parts of the chain secure communication and provision of trusted information is necessary!
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Figure 46: Process Flow Diagram for core topic 3

Page 114 of 174

4

CEDR
\v’ Conférence Européenne

des Directeurs des Routes

Conference of European
Directors of Roads



©)
CEDR Call 2017: Automation 131 ZON
]

5.4.2 Core topic 3: Participation statistics

To set the results presented in the following subchapters into a context, this chapter provides
an overview on the participating stakeholder groups, size of their organisations and the
distribution of the organisations among different countries.

In total, 16 experts have participated in the core topic Infrastructure support for Cooperative
Automated Driving. This number includes all those who have answered at least one question
set of the questionnaire on Infrastructure support for CAD. In contrast, participants who only
provided information on the organisation and country, but did not answer any question
regarding the topic, were not considered in further evaluations (3 participants).

Overall, many different types of organisations and stakeholders participated in the survey. As
already described in chapter 4.2, it is important to highlight that ALL the predefined major target
groups could be reached in core topic 3 as well. According to Figure 47, which shows an
overview of all participating stakeholder groups, Public Road Operators and OEMs constitute
the two largest groups of participants (37,6%) on core topic 3 (3 out of 16 each).

In addition, it must be mentioned that this is the only core topic where infrastructure equipment
suppliers actively participated. However, with only 6,3% of respondents the share could be
higher, as infrastructure support for CAD has been expected as one of the high priority topics
of this stakeholder group in the future.

Participating organisations/stakeholder groups

(C-)ITS service provider
6,3%

Research / scientific institution
12,5% o
Communication
network provider
12,5%
Regional transport
authority /
administration European
12,5% Commission
6,3%
Infrastructure
equipment supplier
6,3%
Public Road
operator
18,8%
ational transport authority /

administration

6,3%
OEM
18,8%
Figure 47: Overview of all participating stakeholder groups
[ a)
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Figure 48 shows the distribution of all participating organisations according to company size.
According to the answers, mainly experts from large enterprises, which includes companies
with more than 250 employees, have participated (75 %, 12 out of 16). This result could already
be observed with the other two core topics, where almost no SMEs answered the questionnaire
on infrastructure support for Cooperative Automated Driving.

Size of participating organisations

100%
90%
80% 75%
70%
60%
50%
40%
30%
20% 13%
10% 6% 6%
o 1]
m Large enterprise (> 250 employees) ®m Medium-sized enterprise (50- 249 employees)
Micro enterprise (< 10 employees) Small enterprise (10 7 49 employees)

Figure 48: Size of the participating organisations in core topic 3

Having a look at the geographical coverage of the participating stakeholder groups, it has to
be mentioned that with 63% more than half of them come from Germany, the United Kingdom
and Austria. Especially Germany has to be highlighted with a share of 25%. The remaining
participants can be assigned to the following states: Albania and Greece (2 each) and one
participant from Italy and Sweden. In general, it is not possible to identify clear trends for one
country.
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Participants per country

United Kingdom
18,8%

S‘é"%ﬂ /en Austria
370 18,8%
Italy
6,3%

Figure 49: Participants per country

5.4.3 Core topic 3: Validation of process flow diagram 7 Activities and Actors

In the previous work packages within DIRIZON, some main activities and actors for the
provision of Infrastructure support for Cooperative Automated Driving were already identified.
In this context, an activity describes a small sub-part of each phase of the process (see Figure
46) and an actor is a certain type of organisation that fulfils activities.

To validate what has been described within DIRIZON and collect additional information on the
role of the actors the participants were asked to evaluate the proposals on activities and actors
involved by analysing their relevance for the core topic. Furthermore, they should indicate if
their organisation could fulfil the proposed activities. Figure 50 is about the different activities
and the question whether they are seen as a part of core topic 3 or not.

To make the step by step validation easier, the activities were structured into different phases,
as they were used in the process flow diagram. Core topic 3 is split into the following four
phases:

T PHASE 1: Content Creation

1 PHASE 2: Content Aggregation
1 PHASE 3: Service Integration
1 PHASE 4: Service Presentation

In the following analysis of results we refer to these phases.
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The activity is part of the core topic...

Phase 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Collection and provisions of data related to the road infrastructure
(traffic data, incidents/accidents/ environmental data) to Traffic 88%
Management Center

Collection and provisions of data related to the road infrastructure
(traffic data, incidents/accidents/ environmental data) to National 88% 6%
Access Point

Provision of collected data for further procession 81% 19%

Integration of information in (C-)ITS service (incl. enrichment of

data and merging with content) St

Provision of information/advice via an end-user service 86%

Provision of binding information via and end-user service (C-ITS

service) 93% 7%

Provision of information on a physical infrastructure (display on

VMS or physical sign) 86%

EYes mENo | don't know

Figure 50: Overview of the acceptance rate regarding the process/flowchart in general (core topic 3)
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Stakeholder
groups

Activities

(CHITS
service
provider

Communication
network provider

Infrastructure

equipment
supplier

National

Regional

transport
authority /
administrati

on

transport
authority /
administrati

on

Public
Road

OEM operator

Research/
scientific
institution

Collection and provisions of data
related to the road infrastructure
(traffic data, incidents/accidents/
environmental data) to Traffic
Management Center

Collection and provisions of data
related to the road infrastructure
(traffic data, incidents/accidents/
environmental data) to National
Access Point

100%

0%

100%

100%

100%

0%

50%

100%

100%

100%

100%

100%

50%

75%

100%

0%

Provision of collected data for
further procession

100%

100%

100%

0%

100%

100%

50%

100%

Integration of information in (C-
)ITS service (incl. enrichment of
data and merging with content)

100%

100%

100%

0%

100%

100%

75%

100%

Provision of information/advice
via an end-user service
Provision of binding information
via and end-user service (C-ITS
senvice)

Provision of information on a
physical infrastructure (display
on VMS or physical sign)

100%

100%

100%

100%

50%

100%

0%

100%

0%

0%

0%

0%

100%

100%

100%

67%

100%

67%

75%

75%

75%

100%

100%

100%

Table 8: Overview of the acceptance rate by stakeholder group ( i Ye s ,
regarding the process/flowchart by stakeholder groups

t he

activity i

Figure 50 gives an overview of the acceptance rate of the participants regarding the process
of core topic 3. In general, the results show a broad agreement with the process as defined
in the process flow diagram (accompanied by the storyline) by the DIRIZON consortium.
In other words, the participants support the sequence of steps to enable infrastructure
support for Cooperative Automated Driving. Therefore, the predefined process can be
considered as a valid basis for the definition of further steps.

Compared to the other two core topics, the degree of approval is even higher in average.
Referring to Figure 50 we could see that at least 81% of the participants agree to every single
activity of each phase of the process.

For Phase 1: Content Creation, we can see a general approval that the proposed activities are
part of this core topic. Both activities within this phase received a consent of 88% from the
respondents, which means 14 out of 16 participants agree with the phase as described.

When it comes to the differentiation between the stakeholder groups, it can be seen that
the views differ as to whether the collection and provision of road infrastructure data is related
to the Traffic Management Center or to the National Access Point (NAP), see Table 8.
Especially (C-)ITS service providers, Infrastructure equipment suppliers and
Research/Scientificin st i t ut i on s widhatheddle oather NAR, whereas the other
stakeholder groups almost absolutely agree with the need for the NAP.
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When looking at Phase 2: Content Aggregation the acceptance rate is the lowest compared to
all other phases. The results demonstrate that 81% of the participants suppose that the
proposed activity is needed for core topic 3. It is worth mentioning that 19% (3 out of 16
respondents) were uncertain of the real need of the activity Provision of collected data
for further procession. This might be accompanied by a lack of understanding regarding the
activity when considering additional comments, where a public Road Operator added the
g uest Whah do fyou mean by further procession?0 .Especially National transport
authorities/administrations do not have a clear opinion on phase 2.

Based on the responses received, it is obvious that Phase 3: Service Integration is needed to
enable infrastructure support for CAD as there is a 93% approval that the proposed activity is
essential. When looking at Table 8, one can see that there are no big differences
between the stakeholder groups, only Public Road Operators do not show 100%
acceptance in regards to Phase 3.

The statistics show that there is a broad agreement with Phase 4: Service Presentation, in
general, for all participants. Nevertheless, the following figure shows that the degree of
approval to the individual activities varies.

For the following two proposed activities Provision of information/advice via an end-user
service and Provision of information on a physical infrastructure (display on VMS or physical
sign), we can see 86% approval. But it is remarkable that 14% of the participants see no
need for these activities. There are some comments that give a more in-depth look,
e.g.one OEM stated thattheisy st em wi | | b & wlvep enrendtuser setviges e
is involved. In addition, one infrastructure equipment supplier does not see both
activitiesir el at ed. t o CADO

When looking at the second activity Provision of binding information via an end-user service
(C-ITS service) of Phase 4 the results show 93% approval. Nevertheless, compared to the
other activities within this Phase there is uncertainty (7%) to some extent.

For Phase 4, mainly Infrastructure equipment suppliers as well as national transport
authorities had the feeling that these activities are not part of the core topic. OEMs and
Public Road Operators were partly uncertain of the real need of the defined activities.

Having a deeper look on the different activities, especially communication network providers
have an inconsistent view in regards to the need of Provision of binding information via an end-
user service. So here the discussions and premises on the level of communication network
providers are different, which means for the next steps that this has to be on the discussion
agenda in future projects.
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5.4.4 Core topic 3: Overall evaluation of process flow diagram and storyline

I n the | ast part of t he qgue sDoesahe flcavicmad and thes pond e n
storyline as presented here reflect the process for this core topic correctly from your point of

view? 0

The idea is to focus on the general feedback to the process as a whole, independently from

some details respondents might not agree with. Respondents could rate the general flow on a

scale (0 i | totally disagree with the presented process up to 10 i | totally agree with the

presented process).

On an overall level the process flow chart and the included storyline received a total rating of

7. This means that the respondents agree in wide parts with the presented storyline and the

presented process for core topic 3.

Stakeholder group Rating
(C-)ITS service provider 3
Communication network provider 8
Infrastructure equipment supplier 7
National transport authority / administration 2
OEM 7
Public Road operator 7,5
Regional transport authority / administration 8
Research / scientific institution 9
Total rating all stakeholder groups 7

Table 9: Results overall rating process core topic 3

On the level of the different stakeholder groups we see that the opinion on the presented
process is varying. From the point of view of (C)-ITS service providers and national transport
authorities there are some adaptions needed. It was argued that the fFocus should be on
aut omat ed. Il nclusion of personal devices makes i

In contrast, all other groups could align very well with the process.

The scientific institutions, which were, in principle, confident about the presented process
(average rate 9), stated in addition to the opinion that the process is quite good and accurate
t h aatbig Aspect (that couldn't be probably covered in a flow chart) is also the detailed
definition of Physical and Digi t a | I nf rarasthernewcar enha@oid capabilities that
ISAD should provide, how far in teleoperation and not just guide by infrastructure we should
go in the future, etco .

It was also addedthatA HD Map Provi si on, Cont etiedclotighgulde gat or
considered as part of the infrastructure also, although probably not controlled, owned by the
Road Operator.0

Public Road Operators who have an average rating of 7,5, commented on the flowchart that:

i fExtend ODD via Infrastructure Support' is an overall result of the whole graph, rather
than just a square in the flow chart. This rectangle and the two connecting arrows
should be removed completely. o

Regional transport authorities and Communication network providers agree with the process
as a whole (both have an average rating of 8), but highlighted some specific aspects in regard
to participating actors within core topic 3:
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1 fOEMs and their partners will be more involved. Autonomous vehicles will use MEC for
augmenting their performance. MNO coverage of roads to enable access to MEC will

be essential here.0

1 f bclear who is responsible for National access point etc.0

In addition, some respondents used the option to describe important alternatives to the
proposed process.

Do you see also important alternatives to the presented process flow the project DIRIZON should consider?
o Yes
-:3- No

If yes, please describe briefly how this important alternative version looks like:

Figure 51: Screenshot of questionnaire with option to describe alternatives to the presented process

One respondent answered with AYesdo and | eft s omi
described process flow, especially on how to deal with V2X technology:

1 fv2X technology has been designed to cover many of the aspects mentioned here.
V2X allows vehicles, road furniture and communications industries to share road
hazard data for the purpose of improving road safety. Keeping this data to the minimal
is very important if the car is to be able to act quickly and accurately. Any additional
non-vehicle related data will simply slow down the system and add noise within the
vehicle architecture that may affect key safety related commands

1 fv2X s a broadcasting system where any roadside 'sniffer' unit can read what is going
on. Road authorities will be able to provide this data.o

1 fMAny data sharing outside of this is via OEM systems to make sure the vehicle is only
sharing when it is safe to do so. Commercial setup will be required.o

Based on this result, considering the comments on the missing actors and activities and
some fine-tuning, the described process can be considered as valuable for the further

discussion within DIRIZON.
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5.4.5 Core topic 3: Validation of roles and responsibilities

Another aim of this work package was to examine which responsibilities the stakeholder
groups see themselves taking and which responsibilities they expect others to take.

In a first step in context of the questionnaire, the participants were asked to evaluate which
actors can fulfil the proposed activities. Therefore, certain types of organisations were
previously identified for each activity within the different phases of the process. The
participants also had the opportunity to name additional actors who could fulfil the proposed
activities according to their experience.

In case the activity was seen as part of the core topic, the acceptance towards proposed actors
was analysed. The following figures give an overview of actors and their roles in the process
of infrastructure support for Automated Driving.

As this was done together with the validation the activities the following analysis is also based
on the phases:

1 PHASE 1: Content Creation

1 PHASE 2: Content Aggregation

i PHASE 3: Service Integration

1 PHASE 4: Service Presentation

For the analysis of the roles and responsibilities only those respondents were considered that
mar ked the relevant activities as nflpaativitywesef t he
possible.

Furthermore, we considered in the following analysis the responses, where organisations
indicated that they could be an actor to fulfil a certain activity (as described in chapter 9.1.3)
for each activity.

PHASE: Content Creation

This activity is part of the core topic. These actors can fulfil this activity Click to My
add organisation
Other additional  can fulfil this
Yes No I don't know Road operators ~ Contractors implementing Other comments: activity
authorities

Collection and provisions of

data related to the road

infrastructure (traffic data, o I:_\.I (_\.‘ l:l l:l (‘\I o
incidents/accidents/ = = =
environmental data) te

Traffic Management Center

Figure52: Screenshot of the questionnaire AMy organisat

4
CEDR
Page 123 Of 174 \" Conférence Européenne

des Directeurs des Routes

o

Conference of European
Directors of Roads



©)
CEDR Call 2017: Automation JI1RIZON
]

Core Topic 3: Overview of most important actors

Content
Creation

* Road « Other « (ITS) « (ITS)
Operators Service Service
« Public Providers Providers
Transport * Road * Road
Authorities Operators Operators
» Contractors » HD Map » HD Map
Providers Providers

~ @@/

Figure 53: Overview of most important actors of Core Topic 3

This flow diagram, Figure 53, lists the most important actors in each of the four phases in the
process of infrastructure support for Automated Driving. However, since this just serves as an
overview only the three most important actors are included and only if more than 50% of the
respondents see that they can fulfil activities within the phase. The following figures in this
chapter show the results for each activity in more detail.

For all phases where experts could choose from provided answers, Road Operators were
chosen as very important actors for Infrastructure support for Cooperative Automated Driving.
It is also worth mentioning that the exact same actors were seen as essential in the last two
phases Service Integration and Presentation.

Those who see the two activities of Phase 1: Content Creation as part of the core topic assume
that Road Operators will play a crucial role in the Collection and provision of datarelated
to the road infrastructure (traffic data, incidents/accidents/ environmental data) (with
100%, 14 out of 14 respondents). Based on the responses received it does not matter whether
this data transfer is to the Traffic Management Center (activity 1) or to the National Access
Point (activity 2). This is contradicting to the responses given according to the indication
fimy organisation can fulfil this activityo . For the first activity just 1 of the 3 Public Road
Operators indicated themselves as an actor. This is different to the Regional transport
authorities, where all respondents see themselves in charge of this activity.

What we can see from the analysis of Figure 54 is that the collection and provision of road
related data to the TMC can be as well a task for contractors, named 9 times each by 14
respondents in total (64%). Also, other potential actors were named for activity 1 like service
providers, Traffic data suppliers or Police.

For activity 2 of Phase 1: Content Creation also public transport authorities were seen as
potential actors that can collect and provide data related to the road infrastructure to the NAP
(with 79%, 11 out of 14 respondents).

Phase 2: Content Aggregation (which is referring to the provision of the collected data for
further procession) is more complicated regarding the potential responsible actors compared
to other activities of the process flow.
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The results show clearly that different stakeholders should be considered when it comes to
fulfilling this task. One respondent assumes that Road Operators play a crucial role in providing
collected data for further procession. This suggestion may be attributed to their important part
in Phase 1: Content Creation. At least one Public Road Operator indicated themselves as an
actor as well.

It is notable that especially the stakeholder groups which marked that they could fulfil both
activities of Phase 1: Content Creation, see themselves also in charge of the subsequent
Phase 2: Content Aggregation. This includes OEMs, Regional transport authorities or
Research Institutions. Also the option of HD Map providers or operators, Traffic data providers
or ITS providers were added as potential actors.

For Phase 3; Service Integration it should be highlighted that the participants suppose
that different actors are responsible for the Integration of information in (C-)ITS services
(incl. enrichment of data and merging with content). According to the answers, ITS service
providers, HD Map Providers as well as Road Operators could fulfil the proposed activity. This
variety of possible actors is in line with the statements of the respondents, where different
stakeholder groups stated that they could fulfil this activity.

All Regional transport authorities see themselves in charge of this activity. In addition, OEMSs,
Public Road Operators, and scientific institutions indicated themselves partly as fulfilling actor.
For the last groups national differences were visible in the responses.

[Phases Content Creation & Service Integration]
These actors can fulfil the proposed activities...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Road operators 100%
Contractors 64%
Other implementing authorities 43%
Other 21%
Road operators
Public transport authorities

Other
Road operators 86%
HD map providers 79%
(ITS) Service providers 93%

Other 14%

Collection and provisions of data related to the road infrastructure (traffic data, incidents/accidents/
environmental data) to Traffic Management Center

m Collection and provisions of data related to the road infrastructure (traffic data, incidents/accidents/
environmental data) to National Access Point

m [Integration of information in (C-)ITS service (incl. enrichment of data and merging with content)

Figure 54: Proposed actors Phases Content Creation and Service Integration

Those who see the activities of Phase 4: Service Presentation as part of the core topic assume
that Road Operators will play a crucial role in fulfilling all three proposed activities (Figure 55).
Especially for the activity Provision of information on a physical infrastructure (display
on VMS or physical sign) the respondents assume Road Operators as actors that can
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fulfil this activity (with 100%, 12 out of 12 respondents). Equally, Public transport
authorities might play an essential role, named 10 times each by 12 respondents in total (83%).
Aligned to this, 2 out of 3 Public Road Operators see themselves in charge of this activity.
Considering the statistical data, Road Operators (85%) as well as Public transport authorities
(85%) could also be responsible for the provision of binding information via an end-user service
(C-ITS service). In addition, ITS Service Providers were named as another potential actor for
activity 2.

For Activity 1 Provision of information/advice via an end-user service of Phase 4 Service
Presentation, it should be highlighted that the participants suppose that different actors are
responsible for the Provision of information or advice via an end-user service.

According to the answers, ITS service providers (100%), HD Map Providers (92%) as well as
Road Operators (75%) could fulfil the proposed activity. This variety of possible actors is in
line with the statements of the respondents, where different stakeholder groups indicated
themselves as fulfilling actors. Also other potential actors were named like MNOs (mobile
network operators) or OTTS.

[Phase Service Presentation]
These actors can fulfil the proposed activities...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Road operators 75%
HD map providers 92%
(ITS) Service providers 100%
Other 25%

Road operators

Public transport authorities

S &%
8%
other IS
Road operators
Public transport authorities
Other

Provision of information/advice via an end-user service
® Provision of binding information via and end-user service (C-ITS service)

m Provision of information on a physical infrastructure (display on VMS or physical sign)

Figure 55: Proposed actors Phase Service Presentation

Cross-border aspects related to the responsible actors

The questionnaire also addressed necessary changes regarding cross-border interoperability.
Specifically, respondents were asked i How wi | | it af f ec t-user/eehide
uses the same service in another country? Will there be any changes e.g. regarding the
activities or the related actors? 0
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Based on the responses received we see that 71% of participants (10 out of 14) do not

expect any changes related to the cross-border aspects. 14% of respondents (2 out of 14)

estimate that minor changes may be expected, including (C-)ITS service providers and

Public Road Operators. It is assumed that depending on cross-border differences, some
adaptions would be necess arlLpnguagehadaptatiomso | ade svet he
as t he c onslegdlaspectsiregarding honfEU memberso .

At least 14% of respondents (2 out of 14), including Research Institutions as well as OEMSs,
expect moderate changes, which is related to the national differences that exist related to traffic
in general and data availability and usage: fPublic authorities have different capacities
dependi ng on tahdeData@andrextantyof data will vary from one country to
the next. China will insist on end user data whereas other areas do not, due to end user data
protection and GDPR. 0

The analysis shows that consideration of different capacities and resources of traffic related
organisations depending on the country has to be considered in the further work in regard to
infrastructure support for Cooperative Automated Driving.
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5.4.6 Core topic 3: Validation of necessary data and data availability

In the course of the project, the consortium identified main data/data types that are needed to
achieve t h e ¢ o r dénfrastracpuie csupgdort for Cooperative Automated Drivinga The
participants of the questionnaire were asked to evaluate the proposed data needed as well as
their availability. The different data types are:

1. Semi-dynamic and dynamic data

As a first step, the participants were requested to verify whether the proposed data is relevant
within the core topic or not. In addition, they should evaluate if the data type is available in
machine-readable format. In a further step, they were asked i similarly to the part on activities
and actors - to analyse the proposed data providers.

5.4.6.1 Datatypes relevant for core topic 3

Figure 56 gives an overview of the evaluation of the respondents regarding the proposed data
types. According to the statistics, it can be highlighted that the participants have a clear picture
of which data is relevant for the implementation of infrastructure support for Cooperative
Automated Driving.

This data is relevant for the core topic...
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Traffic data like traffic volume, speed, occupancy,
location and length of traffic queues and travel 100%
times per lane

Information related to events/conditions (SRTI - like
temporary slippery road, unprotected accident, 100%
short-term road works, reduced visibility, etc)

Accidents and incidents on the road network 100%
Vehicle types (passenger car, truck, motorcycle) 100%

Vehicle type related to automated driving
(automated car, conventional car)

EYes ENo =|don't know

100%

Figure 56: Acceptance rate of suggested data types

Almost all data types that were asked about in the questionnaire were seen as relevant for the
core topic by 100% of the respondents. The results show a general broad acceptance of
the suggested data.

Looking at the static data for core topic 2, all respondents (13 out of 13 respondents) agree
on the importance of Traffic data like traffic volume, speed, occupancy, location and
length of traffic queues and travel times per lane. One respondent added as a comment
that one has to consider the fact of flLimited accuracy as not all vehicles/nodes have the same
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level of localisation accuracy which might be relevant when setting up the concept for the
data platform as this could have an impact on the quality of data and information available.

The same broad acceptance applies to Information related to events/conditions as well as
accidents and incidents on the road network. 100% of those who answered the question
see both data types as necessary parts of the core topic 3.

For both data types, OEMs and communication network providers added challenges regarding
latency. In addition there has to be defined specifications for common use according to
arespondent, i Troake best use of this data, sharing needs to be mandated and low-latency
infrastructure used for maximum benefitd a n d bt Mot always accurate, long latencies
adding and removing when compared to real life situationo .

Another respondent commented in regards to data on accidents and incidents on the road
network the following, which has to be considered for the further work:

fit won't just be eCall, 3rd party services will also be able to inform authorities of traffic
incidents. Higher-level authentication will be required hereo .

The results reveal that information on vehicle data is essential according to the participating
experts. It has to be highlighted that there is an acceptance rate of 100% towards information
on vehicle type (passenger car, truck, motorcycle) and vehicle type related to
Automated Driving (automated car, conventional car). For the latter one, a respondent
added as a comment that i 2X will have this as part of its standard datag which underlines
the relevance of this information in the future. Based on the comments received, it has to be
considered that it fis currently not part of the CAM messageoat all.

The only kind of data with less consent than 100% is information on the SAE level of
vehicles. But still 80% of all participating experts (12 out of 15 respondents) estimate that
information on the SAE level of vehicles is relevant for core topic 3.

Both participants who stated that this data is not relevant for core topic 3 left an additional
comment in regards to the core topic description. Therefore,the Nod r e | a t ifatmation

t he

on SAE level of vehicles is combined with the following comments: fi | t i s abeaut aut

vehicles. Not semi-a ut 0 manddidvdh at ansis ifraedlwben and where the automation
is ONO This aspect shows that these experts assume that just fully automated vehicles were
considered in this context and therefore information about SAE level is no longer considered.

Similar to the activities/actors section respondents had also the possibility to add data types
that are missing the process flow so far, but no additional data types were added.
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5.4.6.2 Availability of data for core topic 3 in machine-readable format

When it comes to the automation of the process and Automated Driving, the availability of data
in a machine-readable format is the very basis to make this reality.

As explained in the introductory chapters (see 5.2.6), respondents were also asked about the
availability of certain data types in machine-readable format. The analysis of the responses to
this showed that there is partly no consistent opinion regarding the availability of the proposed
data types in machine-readable format (see Figure 57). But the statistics show that the
participants assume a higher availability of the proposed data in machine-readable format
compared to core topic 1 and 2.

The majority of the respondents assume that traffic data like volume, speed, etc. (77%)
will be available in machine-readable format, whil e at | east 15% (2 out
this is available.

The respondents were most certain about the availability of information related to
events/conditions (79%) as well as data on accidents and incidents on the road network
(79%) in machine readable format. 14% of the participants stated that this is not available,
coming from OEMs and Research Institutions. 7% of respondents were not sure about this.

Based on the responses received, it can be assumed that information on vehicle types will

be available in machine-readable format, as 69% (9 out of 13 respondents) marked the

questi on @ompaledtdthesesfiddings, the availability of data on Vehicle type related

to Automated Driving in machine-readable format is still an open issue, as only 54% (7

out of 13) marked it as available. Whi | e bet ween 23% of respondent s
available and another 23% of the respondents are sure it is not accessible in machine-readable

format.

Only 54 % (7 out of 13) are convinced that the proposed data on SAE level of vehicles can be
provided in machine-readable format. 31% (4 out of 13) assumed that this information will not
be available in machine-readable, coming from the categories OEMSs, (C-)ITS service provider
and Regional transport authority. This is connected to the relevance of the data at all, which
was also mentioned in the previous chapter.
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This data is available in machine-readable format ...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Traffic data like traffic volume, speed, occupancy,
location and length of traffic queues and travel 7% 15%
times per lane

Information related to events/conditions (SRTI - like

temporary slippery road, unprotected accident, 79% 7%
short-term road works, reduced visibility, etc)

Accidents and incidents on the road network 79% 7%

Vehicle types (passenger car, truck, motorcycle) 69% 15%

Vehicle type related to automated driving

0, 0,
(automated car, conventional car) S Zebe

SAE level of vehicles 54% 15%

mYes mNo m|don'tknow

Figure 57: Assessment of respondents regarding the availability of data in machine-readable format

The data showed no clear differences between the different stakeholder types.
Therefore we also had a look at national differences. If all respondents from a certain
country answer ed fyes odatwgpe tsavailabdesnshatroauntry, vldléda t hi s
inoo of alll respondents of a country | eads to
specific country (see Table 10).

{ a
CEDR
Page 131 Of 174 \" Conférence Européenne

des Directeurs des Routes

Conference of European
Directors of Roads

o



CEDR Call 2017: Automation

©)
JIRIZON

Traffic data like
traffic volume,
speed, occupancy,
location and length
of traffic queues
and travel times per

Information related

to
events/conditions
(SRTI - like

temporary slippery

road, unprotected
accident, short-
term road works,

Accidents and
incidents on the road
network

Vehicle types
(passenger car, truck,
motorcycle)

Vehicle type related
to automated driving
(automated car,
conventional car)

SAE lewel of vehicles

Ee reduced visibility,
etc)

Albania / / / / / Yes
Austria Unclear (Yes+No) | Unclear (Yes+No) | Unclear (Yes+No) Yes No Unclear (Yes+No)
Germany Yes Yes Yes Unclear (Yes+No) Unclear (Yes+No) Unclear (Yes+No)
Greece Yes Yes Yes Yes Yes Yes

Italy Yes No No No No No
Sweden / Yes Yes / / /

United Kingdom Yes Yes Yes Yes Yes Unclear (Yes+No)

Having Figure 57 and Table 10 in mind, one could summarize that especially traffic data seems to be available in machine-readable data
format (which makes sense due to the constantly changing nature of these data types), while for all other data types clear national differences
can be observed.

In overall, we can see that, especially in Austria and Germany, there is still a high insecurity in regards to the availabilty of data in
For Italy we might consider for the further project that almost all proposed information cannot be provided in

machine-readable format. In this context, there can be seen big differences in regards to the availability of the proposed data in core topic 1.
in core topics 1 and 2 i that experts of Greece assume that all data types will be

machine-readable format.

It can be highighted i as already mentioned

Table 10: Overview of machine-readable data availability in the different countries (core topic 3) °

available in machine-readable format.

S1f all

respondent s

from aocefik adanidpeafnapwofanslwler eas piged@nitls domdWNeoked whi t hefiroa@ar e

itos Aunclear pvaseNopoansweakl fiesdonpo knowoanswerdboece kadwo
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5.4.6.3 Data providers for core topic 3

The acceptance towards proposed actors was further analysed among those, who see the
data/data types as relevant for the core topic.

This analysis is helpful as it reveals ther e s p 0 n dssessmsn§ who is seen as a potential
provider of the related data category (multiple responses were possible in the questionnaire),
see Figure 58 .

For traffic data, the expected data providers are the Road Operators (100% meaning they

were named 13times by the respondents). Also fiothero ac
46% (6 respondents), which includes A Tr a f f Map Prawders 0 , AfMap operator
fi O E M3hds.is interesting especially when considering that Map Providers or operators

were not mentioned as active actors in the collection and provision of data related to

the road infrastructure (like traffic data).

It should be highlighted that the participants suppose that different actors are
responsible for the Provision of Information related to events/conditions (SRTI - like
temporary slippery road, unprotected accident, short-term road works, reduced
visibility, etc). According to the answers, Automated Driving vehicles/users, OEMs, ITS
service providers, C-ITS service providers, Road works service providers, Road Operators and
the Police can provide the data. Also weather providers were seen as potential actors to
provide this information. This result highlights the importance of collaboration between
actors.

According to the statistics, for data on incidents and accidents on the road network, Road
Operators are expected as the main data providers (with 86% / named 12 times), followed
by the police (with 79% / named 11 times). Also, other potential data providers were named
with a share of 36%. More specifically, National Transportation Safety administration, Traffic
data suppliers and ITS providers, but also companies who equipped the road with additional
technical infrastructure like cameras and further RSUs () should be considered.
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Semi-dynamic / dynamic Data [1]
These actors can provide this data...

0% 20% 40% 60% 80% 100% 120%

Road operators 100%
Other 46%
Automated driving vehicles/users
OEMs
ITS service providers
C-ITS service providers
Road works service providers
Road operators
Police
Other
Road operators 86%
Police (via eCall) 79%
Other 36%

Traffic data like traffic volume, speed, occupancy, location and length of traffic queues and travel
times per lane

m [nformation related to events/conditions (SRTI - like temporary slippery road, unprotected accident,
short-term road works, reduced visibility, etc)

m Accidents and incidents on the road network

Figure 58: Assessment of providers of semi-dynamic/dynamic data (1/2)

For certain categories OEMs play an important role in providing the data with a share of
64-85%. This applies especially to the following data types: Vehicle types, Vehicle type related
to Automated Driving and SAE level of vehicles.

Looking at the statistics (Figure 59), Road Operators (71%) and OEMs (64%) are the most
expected data providers for information on Vehicle types (passenger car, truck, motorcycle),
however other possible actors were mentioned from the respondents: (C)-ITS service
providers and vehicles via a neutral server. Also, an additional comment was added in this
contexti V2 X dat a wi orhatidm asvpart of ITS serviceonttiis was also mentioned
for the following two data types.

For the provision of data on Vehicle type related to Automated Driving (automated car,
conventional car) OEMs play a crucial role (85% / named 11 times). For the proposed data,
also other actors were named with a share of 38%. This includes Road Operators via CAM
and C-ITS/ITS service providers twice. Looking at the national background of the other actors,
we can see that Road Operators were mentioned only by Austrian respondents.

Also for data on SAE level of vehicles, OEMS are expected as main data providers (83%).
But also again ot h er Raad Oper&ta@s via CAM and C-ITS/ITS service providers.
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Semi-dynamic / dynamic Data [2]
These actors can provide this data...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
Road operators 71%
OEMs 64%
Other 43%
Vehicle types (passenger car, truck, motorcycle)

m Vehicle type related to automated driving (automated car, conventional car)

m SAE level of vehicles

Figure 59: Assessment of providers of semi-dynamic/dynamic data (2/2)

—

5464 Cross-anal ysis fAExpected data providersodo and
|l east partiallyo

As in both previous core topics, the consortium cross-c h e c k e d t hThesesaetarscaro n i
provide the datad wi t h t Hrbis date can (atdeast PFARTIALLY) be provided by my
organisationa

Semi-dynamic/dynamic data

This data is relevant for the core topic This data is available in machine-readable format This data can (st
|e2st PARTIALLY) be

provided by my
Yes No | don't know Yes No | don't know organisation

Traffic data like traffic volume,
speed, occupancy, location

and length of traffic queues O O O O O O O
and travel times per lane

These actors can provide the data

Any additional comment:

Other

[]

Road operators

]

Figure 60: Screenshot of questionnaire for cross-checkof t he sections AThis data can (a
provided by my organisationo and fAThese actors ca
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Having a | ook at the previous tables andThshe agg
data can be provided by my organisationd(see Table 11Table 7) one can see that this matches
(in wide parts) on an aggregated level.

Even when we consider the fact that some national differences might exist (which cannot be
displayed here due to GDPR reasons) we can conclude on an overall level that the
expectation on data providers and the basic willingness to provide the specific data
under certain conditions match. This is a positive sign for the further development in this
core topic.
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Traffic data like

Semi-dynamic/d\

Information related

to events/conditions

ynamic data

. Accidents Vehicle Vehicle type
traffic volume, (SRTI - like yp
. and types related to
speed, occupancy, | temporary slippery |. . - SAE lewel of
. incidents on | (passenger | automated driving .
location and length | road, unprotected wvehicles
. the road car, truck, | (automated car,
of traffic queues and| accident, short-term .
. network | motorcycle) | conventional car)
travel times per lane | road works, reduced
visibility, etc)
Stakeholder group
European Commission X
OEM
Public Road operator X X X X X
Regional transport authority / administration
Research / scientific institution X X X X

Table 11: Aggregated responses i Morganisation can i at least partially i provide this datad(aggregated on all responses from the stakeholder groups i some

respondents of one stakeholder group might not provide all marked data types)
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5.4.6.5 Access conditions for the data provision

For each data type t hatThisrdata gan hed(atnetss paniedly) kee d a s
provided by my he&ryg araids atthieo ncoh athiscdata carobe aharedw e r i f i
yes/ no/ condiiPl enakl géscribe the potenti al use an
formato.

The responses give a good indication, if certain data types needed for core topic 3 will be
available for sharing. The statistics show that only in Austria, Germany and Greece the
proposed data types are available for sharing (at least conditionally). According to the
responses, data on SAE level of vehicles can only be shared in Austria and Germany. But in
this context, it should not be forgotten that not all European countries are covered by the
guestionnaire.

Examining the different data types it is noted that:

All data types can, according to the responses, only be shared in the three countries
mentioned above. The following descriptions of potential use and access conditions
and used data format were mentioned for almost all data types.

In Germany and Greece,t he pr ovi si on cviaaniderfaceeor eice’sa rivihfe A
Nati onal Access Moaddiion, fiitnh eD AFToeEX2adt. can be specif
communi cation protocol so.

In Germany almost all data, with exception of data on accidents and incidents on the road
network, is available ina" r e s t way@dcading to the responses. The respondents from
Greece also assumethatiia f e e ¢ a nonlalbdata, expeptin®rdhation on Vehicle type
related to Automated Driving and SAE level of vehicles.

Unfortunately, no respondent had some sample contracts.

5.4.6.6 Cross-border aspects related to the data availability and the service availability

Two different aspects of changes and challenges related to cross-border aspects were
analysed: the data availability and the service availability.

The respondents were askedii How wi | | it af f ec tuseywehicte useatrewer s i f
same service in another country? Will there be any changes e.g. regarding the available data
availability and the data qual isgsuerégardingdcceS8sDo Yy o u
conditions and use of data for CROSS-BORDER service availability (meaning your
organisationos dat a mad e availabl e abroad OR
organi sations) made available abroad)?0o0

Four different respondents (Public Road Operator, Communication network provider and
OEMSs) gave some indication on the changes they expect regarding the cross-border service
availability:
1 "High-level authentication will be required forinfor mat i on gener ati on and
1 Arhe platform will need to be scalable, with published open APIs enabling a number of
contributors. 0
M Common approaches to generating meta data will be required”
1 fv2X standard data will cover all of these requirements without the need for the vehicle
to send out any new data information.o
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1 Often players from countries with a less comprehensive data protection law are not
willing to accept rules according to the data protection law from countries with more
comprehensive data protection laws. That makes it difficult to share the data originating
from a country with a very comprehensive data protection law to players in countries
with a less comprehensive data protection law.0

1 Challenges can arise due to GDPR restrictions, e.g. vehicle and/or driver must remain
anonymised. Other challenges lie in sharing of data among other countries, non EU
members.o

5.4.7 Risks and Challenges for core topic 3

The experts were asked to mention issues, risks or challenges they expect in regard to the
security aspects, privacy aspects, data protection, cross-border service availability, as well as
additional aspects not covered before.

As already highlighted for core topic 2, it is interesting that in contrast to core topic 1 on HD
maps, the number of respondents who expect many risks and challenges is much lower.
Despite this fact, some important issues were raised like the challenge of security issues,
where common Public-Key-Infrastructures between different stakeholders are essential.
Based on the responses received, new challenges related to privacy legal issues will appear,
therefore GDPR expectations must be fulfilled. Sharing among non-EU countries may also
raise legal restrictions.

Security related risks and challenges (e.g. in terms of Trusted Information Provision)

9 Arherisks are related to the rather late introduction of security in ITS discussions. There
are also other topics to be addressed, like common PKls between different Road
Operators and countries, the standardization and harmonization between countries
etc.0

fSystem certification (data generation, data aggregation) is a challenge.o

fHacker might change the information leading to completely different outcomes about
for example critical situations and accidents might occur because of not mentioned
incidents.o

E

Risks and challenge related to privacy aspects

1 it is possible that new challenges related to privacy legal issues will appear. The
increased monitoring of driving performance for safety, traffic efficiency and new
services (e.g. Pay as you Go, Pay as you Drive) implementation. 0

fGDPR expectations must be fulfilled. 0

firfhe GPS position driven by a car is a problem when made available to the public if it
is not sufficiently (early in the process) anonymized such that it can be retrieved by the
original GPS track again. If information about the most often occurring starting point of
a vehicle is available, it is possible to find out the person that travelled along the route
by going to the house and reading the name from the person living there (as an
example). By looking at the GPS track it is possible then to find out more about the
adored destinations and his / her personal preferences. Security problems can then
lead to privacy and data protection issues.0

=a =

Risks and challenges related to data protection
1 The responses provided were the same as those provided for the risk and challenges
related to security and privacy issues.
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Risks and challenges regarding cross-border service availability

I fAlso a rather new, but so important feature for the ubiquitous connectivity to ITS
services. Challenges related to virtual, not only physical, cross-border connectivity
architecture models, agreement on these models between countries etc.0

fSharing among non-EU countries may raise legal restrictions. 0

fMainly data protection issues or challenges as described before.0

E |

Other risks and challenges expected in core topic 3
1 Muthentication for multiple data generators, scalable data exchange platforms.
Localisation of data collection and processing using Edge Processing (MEC)0

5.4.8 Opportunities and Benefits for core topic 3

In contrast to the risks, the respondents were also asked about their expectations of the
opportunities coming from the implementation of core topic 3: i What are opportuniti
i mpl ementing the core topic? Who wildl benefit?o

Aggregating the responses, we could see that respondents expect numerous benefits such
as:

fBetter traffic management in mixed vehicle network. o

fSynergies between countries, stakeholders and other sectors (energy, IT, fleet
management),new packet services, steps forward Mobility and Smart Cities

Improve road capacity. 0

fEnabling CAD (Level 4), which implies societal benefits (reducing accidents, improving
traffic flow, reducing CO2 emissions). 0

fCommercial opportunities e.g. added value services. 0

fBy knowing the traffic flow and automated vehicles traffic can be optimized using
control theory techniques.o

fi Bad safety. 0

fSafer traveling by car by knowing hazards, accidents etc.0

fReduction of traffico

flLess time consuming traveling by optimized traffic, traveling depending on known
weather conditions. 0

E | E E

= =4 —a -9

And who will benefit from the implementation from their point of view?

Roaduserso, A Dri ver so, A Sowmdntoney seteraldimes)l i ng by car
fCitieso

AThe environmento

fAll the ITS Stakeholders , other industries stakeholderso

fService providers may offer enhanced services with specialised content (e.g.

alternative routes, discounts by local businesses, offers based on weather conditions,

etc.)o

arwdE
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5.4.9 Summary of the results of core topic 3

In total, 16 _experts participated on the core topic Infrastructure support for Cooperative
Automated Driving. The statistics show that Public Road Operators and OEMs constitute
the two largest groups of participants (37,6%). In addition, it has to be mentioned that this is
the only core topic where infrastructure equipment suppliers actively participated. With
6,3% of respondents the share could be higher, as infrastructure support for CAD has been
expected as one of the high priority topics of this stakeholder group in the future.

As for the other core topics, almost all respondents represent large enterprises (75%, 12 out
of 16 respondents). Again, this could be explained by the fact that that ISAD is driven especially
by larger size organisations since all types of Road Operators and OEMs are by nature larger
size organisations. However, it is also possible also that smaller providers could not be
reached with the questionnaire.

Having a look at the geographical coverage of the participating stakeholder groups it has to be
mentioned that with 63%, more than half of them come from Germany, the United Kingdom
and Austria. Especially Germany has to be highlighted with a share of 25%. The remaining
participants can be assigned to the following states: Albania and Greece (2 each) and one
participant from Italy and Sweden. To put the results in a nutshell it is not possible to identify
clear trends for one country.

On an overall level, the respondents agree in wide parts with the proposed storyline and
process flow, which received a total of 7. On the level of different stakeholder groups, one
can see that the acceptance rate on the process is varying. Especially from the point of
view of (C)-ITS service providers and national transport authorities there are some adaptions
needed. In contrast, all other groups could align very well with the process.

In general, the responses show a broad agreement on the activities proposed for core topic
3. Compared to the other two core topics, the degree of approval is even higher on average.
Having a look at the statistics, we could see that at least 81% of the participants agree with
the single activities of each phase of the process, but when it comes to the differentiation
between stakeholder groups some contradicting views can be seen.

For Phase 1: Content Creation a principal approval for both data collection and provision

activities (88% acceptance) can be seen. Based on the responses received, one can see that

there are contradicting views between different stakeholder groups. Especially (C-)ITS

service providers, Infrastructure equipment suppliers and Research/Scientificln st i t ut i ons d¢
agree with the role of the NAP, whereas almost all of the other stakeholder groups agree with

the need of the NAP.

The results demonstrate that 81% of the participants assume that the suggested activity
of Phase 2: Content Aggregation is needed for core topic 3. Especially National transport
authorities/administrations do not have a clear opinion on phase 2. It has to be highlighted that
3 out of 16 were uncertain about the relevance of the activity Provision of collected data for
further procession. Considering the comments, this might be related to a lack of understanding
regarding the activity (fAiwhat do you mean by fur

Based on the responses received, it is obvious that Phase 3: Service Integration is needed
to enable infrastructure support for CAD as there is a 93% approval that the proposed
activity is essential. When looking at the statistics one can see that there are no big
differences between the stakeholder groups, only Public Road Operators do not show 100%
acceptance in regards to Phase 3.

4
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On an overall level, there is a broad agreement with Phase 4: Service Presentation. But at
least 14% of the participants see no need for Provision of information via an end-user service
as well as for providing information on a physical infrastructure. For Phase 4 mainly
Infrastructure equipment suppliers as well as national transport authorities had the feeling that
these activities are not part of the core topic. OEMs and Public Road Operators were partly
uncertain of the real need of the defined activities.

The validation of roles and responsibilities showed some interesting aspects that will need
to be considered in the matching of the views of the different stakeholder groups:

Also for core topic 3, Road Operators will play a crucial role in the Collection and
provision of data related to the road infrastructure. This is contradicting to the
responses given according to the indic a t i mynorg@nisation can fulfil this activityo .
For the first activity (Content Creation to TMC) just 1 of 3 Public Road Operators indicated
itself as an actor. This is different to the Regional transport authorities, where all respondents
see themselves in charge of this activity.

The results for the second Phase Content Aggregation show clearly that different stakeholders
should be considered when it comes to fulfilling this task. It is notable that especially the
stakeholder groups which marked that they could fulfil both activities of Phase 1: Content
Creation, see themselves also in charge of the subsequent Phase 2: Content Aggregation.

For Phase 3: Service Integration it should be highlighted that the participants suppose
that different actors are responsible for the Integration of information in (C-)ITS services
(incl. enrichment of data and merging with content). According to the answers, ITS service
providers, HD Map Providers as well as Road Operators could fulfil the proposed activity. This
variety of possible actors is in line with the statements of the respondents, where different
stakeholder groups stated that they could fulfil this activity.

Those who see the activities of Phase 4: Service Presentation as part of the core topic
assume that Road Operators will play a crucial role in fulfilling all three proposed activities.

When it comes to the changes in regard to the main actors related to the cross-border

availability of the service we could summarize that 71% of respondents (10 out of 14) do

not expect any changes related to the cross-border aspects. 14% of respondents (2 out of

14) estimate that minor changes may be expected, including (C-)ITS service providers and

Public Road Operators. It is assumed that depending on cross-border differences some
adaptions would be necess arbLanguagehadaptatiomsd | ade svet he
as t he c onslegdlaspectsiregarding honfEU memberso .

At least 14% of respondents (2 out of 14), including Research Institutions as well as OEMs,
expect moderate changes, which is related to the national differences that exist related to
traffic in general and data availability and usage: fPublic authorities have different
capacities dependi nand fdata andhertent of datatwillwaryfrom one
country to the next. China will insist on end user data whereas other areas do not, due to
end user data protection and GDPR. 0

Almost all data types that were asked about in the questionnaire were seen as relevant for the
core topic by 100% of the respondents. The results show a general broad acceptance of
the suggested data. Looking at the static data for core topic 3, all respondents (13 out of 13
respondents) agree on the importance of Traffic data. In regards to traffic data, the problem
of fiLimited accuracy as not all vehicles/nodes have the same level of localisation
accur hasyode considered.

4
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The same broad acceptance applies to Information related to events/conditions as well as
Accidents and incidents on the road network. For both data types, OEMs and
communication network providers added challenges regarding latency (as already
mentioned for HD Maps).

The results reveal that information on vehicle data is essential according to the participating
experts. It has to be highlighted that there is an acceptance rate of 100% towards information
on vehicle type (passenger car, truck, motorcycle) and vehicle type related to
Automated Driving (automated car, conventional car). For the latter, one respondent
added as a commentthati V2 X Iw have this as p,avhich unadrlines
the importance of this information in the future. 80% of all participating experts (12 out of 15
respondents) estimate that information on the SAE level of vehicles is relevant for the core
topic 3. Additional comments show that some experts assume that just fully automated
vehicles were considered in this context and therefore information about SAE level is no longer
necessary.

The analysis of the responses to this showed that there is partly no consistent opinion
regarding the availability of the proposed data types in machine-readable format. But
the statistics show that the participants assume a higher availability of the proposed data in
machine-readable format compared to core topic 1 and 2.

The majority of the respondents assume that traffic data like volume, speed, etc. (77%)
will be available in machine-readable format, whil e at | east 15%
this is available. The respondents were also most certain about the availability of information
related to events/conditions (79%) as well as data on accidents and incidents on the
road network (79%) in machine readable format. Based on the responses received, it can
be assumed that information on vehicle types will be available in machine-readable format,
as 69% (9 out of 13respondentsymar ked t he ¢ u e €dmpavedtothese fimdingsy
the availability of data on Vehicle type related to Automated Driving in machine-readable
format is still an open issue, as only 54% (7 out of 13) marked it as available. Only 54 % (7
out of 13) are convinced that the proposed data on SAE level of vehicles can be provided in
machine-readable format. 31% (4 out of 13) assumed that this information will not be available
in machine-readable, coming from the categories OEMs, (C-)ITS service provider and
Regional transport authority.

For traffic data, the expected data providers are Road Operators. Al so fiot her
named with a share of 46% (6 respondents), which includes i T r a hdfMiapcProgiders o ,
operat or s o0 ‘Bhisds inte@EtiMg @specially considering that Map providers or
operators were not mentioned as active actors in the collection and provision of data
related to the road infrastructure (like traffic data).

It should be highlighted that the participants suppose that different actors are responsible for
the Provision of Information related to events/conditions. According to the statistics, for data
on incidents and accidents on the road network, Road Operators are expected as the
main data providers (with 86% / named 12 times), followed by the Police (with 79% / named
11 times).

For certain categories OEMs play an important role in providing the data with a share of
64-85%. This applies especially to the following data types: Vehicle types, Vehicle type related
to Automated Driving and SAE level of vehicles.

Looking at the responses of the access conditions for data and information, one could
conclude that, in principle, a majority of the data types needed for core topic 3 are available
for sharing. But the statistics also show that only in Austria, Germany and Greece the proposed
data types are available for sharing (at least conditionally). Considering the fact that some

4
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national differences might exist, we can still conclude on an overall level that the expected
data providers and their basic willingness to provide the specific data under certain
conditions match. This is a positive sign for the further developments in this core topic.

As already highlighted for core topic 2, it is interesting that in contrast to core topic 1, the
number of respondents which expect many risks and challenges is much lower. Despite
that fact, some important issues were raised like the challenge of security issues, where
common Public-Key-Infrastructures between different stakeholders are essential. Based on
the responses received, new challenges related to privacy legal issues will appear, therefore
GDPR expectations must be fulfilled. Sharing data among non-EU countries may also raise
legal restrictions.

Major benefits were seen in better traffic management and improved road capacity. Also
Commercial opportunities e.g. added value services were mentioned by the respondents.
Synergies between countries, stakeholders and other sectors could step forward in the fields
of Mobility and Smart Cities. Different groups are expected to benefit from the
implementation of core topic 3, from ITS Stakeholders and industries stakeholder, service
providers to road users. Even more, a number of respondents expected that the society as
a whole can benefit from the core topic.
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6 Concl usniformbhpor results

6.1 Core topic 1 - Provision of High-Definition Maps for Automated
Mobility

Summarising all the individual results, we can conclude the following on the evaluation of
core topic 1:

1 The process and storyline presented are widely agreed on by the respondents, so
this is a valid basis for the further development of the data exchange platform and
related business models.

1 From the point of view of NRAs, there are some adaptions needed, while other groups
like scientific institutions and Communication network providers could align very well
with the process.

1 In general, it should be re-considered whether the provision of a NAP (or TERAP)
isreally neededasan facti veo gaserotifitoould e lmandled asesome
source outside the process flow. In this context it should be mentioned, that the NAP
serves a functional concept for a data aggregator/distributer/broker. This means that
the function of a TERAP can be integrated anywhere, even in a NAP. The prerequisite
is the integration into a network of trust. Considering that it might not have been
completely clear for the respondents how the TERAP and NAP should be interpreted,
the DIRIZON consortium would still recommend to keep them in the flow chart and as
part of all three use cases.

1 While in principle, Phase 4: Service Integration was agreed on by 86% of the
respondents, there were some clear statements in this section, as well as in the overall
evaluation that the integration should not be seen as part of the core topic process
flow. For this phase needs to be a detailed re-evaluation.

1 The provision of feedback from different sources in Phase 6: Feedback Loops is
one of the most contradicting issues so far and needs an in-depth inquiry,
especially as we can see that some groups clearly agree with the fact of using e.g.
NAP data, whiletheyd on 6t see the need in providing fee
Furthermore, we learned that while it is clear for most of the stakeholder groups that
the automated feedback from vehicles and users must be considered in the provision
of the service, this is not that clear for other types of feedback.

1 100% of the Public Road Operators agreed that the provision of data via the NAP
in an earlier phase is clear, while they dont¢
of the process.

1 Based on the results it should be considered to include the Management/coordination
of the use of frequency spectrum using frequency allocation plans and frequency usage
plans as a framework condition, but not as a separate activity in the process.

1 The analysis supported the assumption that Road Operators will play an important
role in providing traffic regulations, road models, lane models and geo-referencing
data, while the provision of HD maps is clearly a task for the HD Map Providers.

1 Furthermore, the results show that for 60% of the respondents, cross-border service
availability will not have an impact on their responses.

f Fortherestil anguage adaptions f oraswelldsthemeeddfar tr af f
a nexfiia layer of checking/conversiond0 have to be conshordker ed i n
aspects. Related to this, the alignment between Road Operators becomes relevant.
Especially OEMs and communication network providers expect moderate or even
significant changes.
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9 Onbalance, Interoperability is the key issue if cross-border services should become
more and more standard. In this context, it is important to emphasize that the general
willingness to transfer knowledge and to cooperate between different stakeholder
groups as well as countries is necessary in any case.

The following can be concluded on the data availability and accessibility:

The results show a general broad acceptance of the suggested data.

The data types location of delivery areas and costs of parking and road use should be

deleted from the necessary list of data.

1 Onthe other hand, data on different mobility services (e.g. shuttle bus stations in night,
carrsharing stations as well as dynamic taxi [
warningso e.g. from other cars should be con
this core topic.

1 Regarding the availability in machine-readable format national differences were
identified. So, for example, for traffic regulation it might be considered for further
projects that this data is not available in machine-readable format in Belgium and
Germany, according to the responses, while it would be available in the other
respondent so countries (e. g. Greece, Il rel an
Kingdom).. Due to a fragmented administration structure the availability might vary on
regional/national level.

T In conclusion, it can be assumed that static and semi-static information is
(besides some aspects like charging point and delivery areas as stated below)
in principle available in machine-readable format.

1 In general, the availability of location and availability of charging points for
electric vehicles in machine-readable format is clearly an open issue, same as
the data on availability of parking spaces and charging points for electric
vehicles plus cost of parking or road use.

1 Regarding the potential providers of the related data category, Road Operators are
expected to provide different types of static road parameters like road
classification, location of tolling stations, HD lane model incl. number of lanes
and Ilink attributes (like access conditions
parking spaces and service areas, as well as the traffic regulations, which were
categorised as legal boundaries. For certain categories HD Map Providers are
the clearest option (in case road models incl. road geometry or HD localisation
models T beacons, landmarks) or the second option besides the Road Operators (e.g.
for HD lane model, location of charging points).

1 The cross-analysis showed that the expectation on data providers and the basic
willingness to provide the specific data under certain conditions match. This is a
positive sign for the further development in this core topic.

1 When it comes to the availability of services abroad, the majority of respondents
suggests that no challenges are to be expected. Also the importance of
international standards and alignments were highlighted.

1 Nevertheless, some aspects have to be considered like language adaptions e.g.

traffic signs have to be realized when the same service is used in different countries

and challenges that can arise due to GDPR restrictions or the sharing of dataamong
other countries, which are non-EU members. Also meaning of open data and fees
for data in different countries have to be taken into consideration.

1
1

Summarizing on expected risks, but also on benefits for the core topic the following can be
stated:
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1

1

Especially in the area of HD maps cybersecurity is a major topic that will challenge
the actors in the future. This is very much connected with the other major challenges
like privacy and data protection. Next to these the need for standards and the
compliance with standards is of highest importance and really a challenge for the
core topic. Last but not least latency issues can be seen as major risks!

On the other hand, the provision of HD maps for Automated Driving is seen as a benefit
regarding safety and comfort for the driver and a basic requirement for the
implementation of Automated Driving in complex areas that will enable more
efficiency in the management of the related processes. Also it will foster new
commercial opportunities e.g. for map or service providers.

We can expect that mainly drivers and road users will benefit from the
implementation of this use case. But also (HD) map service providers are assumed to
gain benefits.

6.2 Core topic 2 - Distribution of Digital Traffic Regulations

Summarising all the individual results, we can conclude the following on the evaluation of core

topic 2:

T
T

The overall flow is a good basis to represent the views of Road Operators,
communication network providers and Research and Scientific Institutions.

For the NRAs and some other actors, the contradicting views in some activities have
to be different. The contradictions for NRAs are especially regarding the Service
Presentation and the Integration of the Service and the Feedback Loops. OEMs
also have different views when it comes to the Provision of a regulation and the
Presentation via end-user service.

The Phases 1 (Defining the traffic regulations), 4 and 5 (Service Integration and
Presentation) and 6 (Feedback loops) are most likely to be sketched with the different
views because here the most contradictions exist. So for, as a final recommendation
this could mean that these are the phases where we need the most activities related to
harmonisation and discussion for developing a harmonised view of the actors.
Provision of a standardised framework is one of the most important tasks within this
core topic that has been fully approved by all stakeholder groups. This emphasized the
need for even more efforts in the related standardisation groups (as CEN/TC 278
WG17).

There are different Amain actors expected?o

the basis for further work. And the actors differ between the phases. Road Operators
are not the only (one of the two) core actors for this core topic (unlikely other core
topics).

When it comes to the actors, we have to find a solution to consider the different
national organisational structures that have major impact on the primary actors in
each country. A transnational solution will not be easy to develop in this regard.
Therefore, a solution for linking different national solutions within one major
concept is an important task for WP5 and WP6.

On cross-border level, the need for national/local solutions has been formulated, which
is aligned with the previous conclusion.

The following can be concluded on the data availability and accessibility:

1
T

The list of data is quite complete for METR.
All data types related to the topic of freight (e.g. freight delivery conditions) are open
issues for the respondents and need further investigation.
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1

T
1
1

The view of HD Map Providers on this core topic could be important for the
provision of data, as they are named many times as expected data providers,
even if they are not seen as primary actors.

Regional/Local authorities/National Transport Authorities, Road Operators and HD
Map Providers are those actors that need to provide data within the core topic.

In provision and availability of data major national differences exist. A way to combine
different national approaches for METR will be necessary.

The missing of machine-readable static data needed for the core topic could be a
crucial aspect when we think about Automated Driving. Making sure that the relevant
data can be provided in machine-readable format must be one of the first measures.

Summarizing on expected risks, but also on benefits for the core topic the following can be

stated:

1

In principle, major challenges in respect to METR are concerning GDPR aspects and
IP protection, a gener al ii nf or mat i onmoseéenche focus
when we talk about cross-border aspects. On the other hand stakeholders have high
expectations on the potential benefits related to the implementation of core topic 2. The
major benefits are expected improvements in safety, but furthermore in the
efficiency of the transport system

6.3 Core topic 3 - Infrastructure support for Cooperative Automated

Driving

Summarising all the individual results, we can conclude the following on the evaluation of core

topic 3:

1
1

The overall flow chart is seen as a good basis for the implementation of infrastructure
support for Cooperative Automated Driving.

It is especially interesting that the acceptance rate on the process is varying on the
level of different stakeholder groups. (C)-ITS service providers as wells as national
transport authorities would recommend some adaptions in regards to the
proposed storyline and flow chart.

When looking on the different phases, one can see that at least 81% of the
participants agree with the proposed activities of each phase of the process.

In Phase 1 there are contradicting views between different stakeholder groups when it
comes to the role of the NAP.

Overall, the majority (81%) of the participants assumes that the suggested activity of
Phase 2 is needed, but especially national transport authorities do not have a clear
opinion on it.

High approval on the relevance of Phase 3 as well as Phase 4. But at least 14% of
the participants see no need for Provision of information via an end-user service as
well as for providing information on a physical infrastructure.

y

cont

There are different fAimain actors expectedo f

the basis for further work. And the actors differ between the phases.

Also for core topic 3, Road Operators will play a crucial role in the Collection and
provision of data related to the road infrastructure and also when looking on
activities of Phase 4 (service presentation).

The results for the second and third phases show clearly that different stakeholders
should be considered when it comes to fulfilling this task.

The following can be concluded on the data availability and accessibility:
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1

The results show a general broad acceptance of the suggested data. Almost all
data types that were asked about in the questionnaire were seen as relevant for the
core topic by 100% of the respondents.

Based on the responses received different actors are responsible for providing the
data. Road Operators are seen as the main data provider not only for the
provision of traffic data, but also for data on accidents and incidents. For certain
categories OEMs play an important role in providing the data with a share of 64-85%
(e.g. Vehicle types, Vehicle type related to Automated Driving and SAE level of
vehicles).

Again we can conclude that making sure that the relevant data can be provided in
machine-readable format must be one of the first measures.

Summarizing on expected risks, but also on benefits for the core topic the following can be

stated:

1

In future, it will be important for ISAD to consider security and privacy issues. In
addition, legal restrictions may raise when sharing data among non-EU countries. In
parallel some major benefits were expected, which includes better traffic
management and improved road capacity.
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7 Recommendatnidenxg steps

This chapter deals in particular with the inputs regarding the proposed process flows. As
already mentioned in the analysis of the individual core topics, there is a very high level of
agreement with the proposed process flows of the three topics. The results show that the
experts are mostly in line with the suggested activities and their actors.

In the following, those inputs and comments that suggest changes to the process are analysed
in more detail. For this purpose, findings were included the original flow charts (see 5.2.1,
5.3.1, 5.4.1). In summary, short descriptions of the proposed modifications of the sequences
are added. This chapter concludes with a summary of the most interesting adaptions and an
insight into the next steps in DIRIZON.

7.1 Recommended changes of core topic 1 - Provision of High-
Definition Maps for Automated Mobility

On an overall level the process flow chart and the included storyline received a total rating of
7,6. This means that the respondents agree in wide parts with the presented storyline and the
presented process for core topic 1.

Some respondents used the option to add additional comments. In the section below, we
summarize especially those that recommended some specific aspects and changes as basis
for the further discussion within the project. These adaptations were then included into the flow
diagram (see Figure 61) and highlighted accordingly. In addition, some conflicting views on
the level of the different stakeholder groups can be seen.

For Phase 1: Content Creation there may be other potential actors for the provision of road
and lane models like Research Institutions, Map Providers or Map operators and certain
private companies relevant. In principle (Digital) Map providers commented that roles are
overlapping in reality, e.g. Service providers are at the same time Map providers. Furthermore,
map providers suppose that a content/delivery phase, which is included as additional phase in
the flow chart, is needed alongside or within the content creation phase.

Communication network providers, which, in principle, were confident about the presented
process, suggest that the description of a low-latency information layer for immediate traffic
warnings is missing.

When looking at Phase 2: Content Aggregation it is notable that some respondents are not
sure if the provision of a TERAP (Trusted Electronic Regulation Access Point) or NAP (National
Access Point) is a necessary part for implementing HD Maps. What we can see from the
differentiation between the stakeholder groups is that especially the regional transport
authorities do not agree with the NAP and on the other hand national transport authorities do
not fully support the idea of a TERAP.

However, it is important to mention that the flow chart shows a functional decomposition
instead of a system architecture, which might have led to some confusion for the respondents.
The TERAP is only a functional concept, not a system proposal. Moreover, although the NAP
exists in reality, the NAP also serves as a functional concept for a data
aggregator/distributer/broker within the use cases. This means that the function of a TERAP
can be integrated anywhere, even in a NAP. The prerequisite is the integration into a network
of trust. Considering that it might not have been completely clear for the respondents how the
TERAP and NAP should be interpreted, the DIRIZON consortium would still recommend to
keep them in the flow chart and as part of all three use cases.
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For the enrichment of the HD map, Road Operators might play a role in addition to proposed

HD Map providers. It should be considered that HD Map providers and service providers may

be represented by just one organisation. Public Road Operators assume t hat ASome
layers might not require to be integrated in a HD map in the cloud but are directly exchanged

between service provider and Road Operatord Therefore, we have tried to integrate this

suggestion in the diagram. On the other hand, the idea of the flow chart was creating a

functional decomposition (was already mentioned above), where it is quite possible that roles

and functions can be aggregated. Therefore, the direct link can however already be considered

as included in the case a Map provider covers both HD Map Production and Service

Integration.

A Digital Map Provider assumed that fithe Map update arrow between the Road
Operators/authorities and HD Map providers is going in the wrong direction. Any public related
changes that concern the map should be communicated to this.0 hi$ feedback was highlighted
by the yellow circle.

Some experts (including (Digital) Map providers, National Road Authorities and Public Road
Operators) stated that the provision of an end-user service should be handled outside of the
core topic. It was commented that the provision of ITS (end-user) services are added value
services rather than core services.

Public Road Operators recommended to include the opportunity of direct communication
including delta changes of the HD map.

As a different approach, one OEM suggested thati Al | data fl ow to the <car
by the OEM - similar to how Apple manage all apps on the apple products. This minimises

risk to drivers safety and security. ince OEMs would then act as service providers for their

own fleet, this is already considered in the flowchart.

Moreover, the need of feedback loops is one of the most contradicting issues so far and need
some further research. Some groups agree with the fact of using e.g. NAP data, while they do
not see the need in providing feedback to raise the data quality (e.g. Public Road Operators).
Based on the additional comments, the different stakeholders are still uncertain whether the
provision of feedback to road authorities is needed or not, especially (Digital) Map Providers
have inconsistent views. DIRIZON would still recommend to keep feedback loops in place in
order to improve service and data quality.

There is a high uncertainty regarding the second activity in Phase 6: Enabling and regulation

(which is not covered in the flow chart due to visualisation reasons) iManagement/coordination

of the use of frequency spectrum using frequency
as one third of respondents (especially Digital) Map providers and the regional transport

authorities) are not sure whether the activity is part of the core topic or not. It was added, that

it should not be considered in the scope of HD map creation. As already mentioned above, the

respondents assume that the focus should be on HD map management and not on the

distribution to users.
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7.2 Recommended changes of core topic 2 - Distribution of Digital
Traffic Regulations

Similar to core topic 1, the respondents also show a general agreement with the proposed
storyline and flow chart for core topic 2, the distribution of digital traffic regulations. The score
in the overall evaluation is 7.5, which is almost the same as for core topic 1. Similarly to chapter
7.1, after the discussion of additional comments concerning the process flow, adaptions were
included into the original flow diagram for this use case (see Figure 62).

In general, there have been some critical comments regarding the lack of details within the
flow chart for METR, especially by NRAs and related platforms. NRAs stated that
responsibilities are missing and that it is difficult to understand which activities are included in
each part of the chart. The related platforms added that the content creators are not all
displayed within the graphic and that complexity of a multi-actor-environment is not fully
represented. However, since the visualisation of this complex process is quite difficult, we refer
to chapter 5.3.5 where the most important actors for each phase are listed and also described
in detail.

For Phase 1: Content Creation, almost 30% of the respondents show uncertainty or
disagreement whether the first activity of defining the need for a traffic regulation is relevant
for this core topic. An added comment suggests beginning the process with the definition and
enactment of the traffic regulation, because the core topic itself starts, when the decision on
the traffic regulation has already been taken (a
chart). For the second activity within the first phase, NRAs stated that they are not the only
responsible actors for distributing traffic regulations. While the analysis of the questionnaire
clearly saw NRAs as the most important actors for this task, at least 50% of the participants
saw Ministries as well as Road Operators, for example, as further possible actors. They were,
therefore, included in the flow chart. NRAs also commented on the distribution of traffic
regulation information in advance of their implementation and the distribution via open
channels. However, the implication of a distribution via open channels would be that it does
not have a binding character.

For Phases 2 and 3, there were no specific suggestions, so they were kept in the flow chart
unaltered. However, in the overall evaluation, OEMs stated the possibility for all options to be
implemented in parallel, which is important for the storyline and means that taking one option
does not exclude implementing another option as well.

Comments for Phase 4: Service Presentation show that some respondents do not see a real
end-user service in practice as the end-user is actually the automated vehicle. Moreover, there
might be a risk of service abuse by citizens, which will undermine the objective of the core
topic. These concerns are in line with a suggestion by NRAs that it would be better to only
cover CCAV and not personal information devices.

One comment by a National Transport Authority suggested the inclusion of a feedback loop
regarding the quality of the data from the service providers to the regulating authorities, which
would fall into Phase 5. However, they also stated that this might not be possible with the
amount of data that has to be verified and handled.

For the second activity in Phase 6 Development of commonly agreed map matching
procedures, a high uncertainty exists within all stakeholder groups as over 40% are unsure
whether this is relevant for the core topic or not. There was only one comment that the model
of TN-ITS implementation should be used for this action. Whether this activity should be
removed or changed cannot be stated due to the lack of comments, but it is important to
highlight that this needs to be looked at in more detail.
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A (C)-ITS service provider added the provision of an infrastructure for a latency-critical
information layer. Another respondent (Related Platform) commented that the
Standardization/harmonization of access restriction schemas should be included. These
additions would also fall under Phase 6 Enabling and Regulation, which is not visible in the
flow chart, but the DIRIZON consortium will consider them for future steps.
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7.3 Recommended changes of core topic 31 Infrastructure support
for Cooperative Automated Driving

On an overall level the process flow chart and the included storyline received a total rating of
7. This means that the respondents agree in wide parts with the presented storyline and the
presented process for core topic 3. On the level of the different stakeholder groups we see that
the opinion on the presented process is varying. Similarly to the last two use cases, after the
discussion of additional comments concerning the process flow, adaptions were included into
the original flow diagram for ISAD (see Figure 63).

Having a look on Phase 1: Content Creation the relevance of the National Access Point (NAP)

is seen differently. Especially (C-)ITS service providers, Infrastructure equipment suppliers and
Research/ Scientific Institutions donoét agree wi
stakeholder groups almost absolutely agree with the need for the NAP. In addition, for
Communication network providers it is unclear who is responsible for the NAP.

On an overall level it was mentioned that keeping the amount of data to the minimal is very
important to allow the car to act quickly and accurately. Any additional non-vehicle related data
will simply slow down the system and add noise within the vehicle architecture that may affect
key safety related commands.

For Phase 3: Service Integration it should be highlighted that the participants suppose that
different actors are responsible for the Integration of information in (C-)ITS services (incl.
enrichment of data and merging with content) .Besides the proposed (C-)ITS service providers
and HD map providers, Road Operators may play a role when it comes to service integration.

As already mentioned for core topic 1 Provision of HD Maps for Automated Driving the opinions
differ in regards to the provision of information/advice via an end-user service and provision of
information on a physical infrastructure (display on VMS or physical sign). Mainly Infrastructure
equipment suppliers as well as national transport authorities had the feeling that these
activities are not part of the core topic. Those (C)-ITS service providers and national transport
authorities who do not see the need for these activities argued that the inclusion of personal
devices makes it too complex and the core topic should focus on automation. One OEM stated
that the system will be open to abuse when an end user service is involved.

The exchange of data via CCAV is essential. In addition, it was added that CCAV will use Multi-

access edge computing (MEC) for augmenting their performance. It was highlighted that

mobile network operators will play an essential role to enable access to MEC. In this context

of CCAV one Public Road Operatora s s u me s ©ieadODDhevida | nfrastructur
is an overall result of the whole graph, rather than just a square in the flow chart, therefore it

was shifted to the whole service presentation phase.

Last but not least it was added that data sharing could work via OEM systems to make sure
the vehicle is only sharing when it is safe to do so. Therefore commercial setup should be
considered to make sure that safety issues can be minimized.
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7.4 Summary of recommended changes and next steps in DIRIZON

The purpose of this final chapter is to recapitulate the recommendations made in the previous
sections and provide a preview of WP5 and WP6. This chapter should demonstrate to what
extent the results of WP4 can be used in subsequent WPs of DIRIZON.

In summary, it can be highlighted that the processes of the three use cases described in the
guestionnaire was already well elaborated by the consortium, for details see deliverables of 2
and 3. The majority of the experts from different stakeholder groups agree in wide parts with
the proposed phases and activities. Therefore it is a valid basis for the further development of
the data exchange platform and related business models.

Nevertheless, the survey also provided suggestions for improvements in regards to the flow
charts (see chapters 7.1, 7.2,7.3). The overall evaluation of the process in addition to the
comments is a very helpful input for the final fine-tuning of the use cases as a basis for the
upcoming work packages.

It is particularly remarkable that some respondents commented that in contrary to the
presented process roles are overlapping in reality. In this context it could be highlighted that
the flow chart shows a functional decomposition, where it is quite possible that roles and
functions can be aggregated. This fact that it shows a functional decomposition instead of a
system architecture is also interesting when it comes to the relevance of TERAP and NAP.
There was partly high insecurity in regards to the need of a TERAP and NAP, which may be
related with their depiction in the flow chart. Although the NAP exists in reality, the NAP also
serves as a functional concept for a data aggregator/distributer/broker within the use cases.
This means that the function of a TERAP can be integrated anywhere, even in a NAP. The
prerequisite is the integration into a network of trust. Al t hough some respondent
need of TERAP and NAP, the DIRIZON consortium would still recommend to keep them in the
flow chart and as part of all three use cases.

Another interesting outcome considering the feedback of some experts is, that the provision of
an end-user service should not be part of the use case. It was commented that the provision
of ITS (end-user) services are added value services rather than core services. Moreover, there
might be a risk of service abuse by citizens, which will undermine the objective of the core
topic. These concerns are in line with a suggestion by NRAs that it would be better to only
cover CCAV and not personal information devices.

The uncertainty regarding the feedback loops is high, which is especially interesting when
considering that some groups support the idea of using NAP data, while they do not see the
need in providing feedback to raise the data quality (e.g. Public Road Operators). Although
different stakeholders are still uncertain whether the provision of feedback to road authorities
is needed or not, DIRIZON would still recommend to keep feedback loops in place in order to
improve service and data quality. It should also be remarked that from a business model
perspective, that the complete value proposition as offered by the services together, might
provide the incentive to also engage in data sharing. Therefore, it cannot be ignored.

Overall, these results are a good basis for the upcoming WPs in DIRIZON. These results are

valuable input for WP5 concerning the different use case requirements and the related data

streams to be focussed in order to derive appropriate data exchange options. In WP6, the

DIRIZON consortium will develop scenarios that demonstrate how the service flows

developed in the use cases are implemented on a European scale. There will be variants of

the scenariodrhaenar d deNRoad sf rexra mtphder)iCv efinnbar k et
(derived from the Yourdlow(deampkd) faooth fihgbMobi C
These scenarios will to a certain extent reflect the differences in opinions on roles and scope,

as presented above. These scenarios will then be evaluated on defined criteria, in order to

identify which approach provides which benefits.
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Also the final WP7 of DIRIZON on step-by-step transition to full digitalisation of the road
network will make use of what has been learned in WP4. The aim is to identify the sequence
of steps the NRAs need to undertake to achieve digitalisation. This includes internal and
organisational processes as well as stakeholder interaction needed. In this context WP4
results on roles and responsibilities will be considered.
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9 Annex

9.1 Annex 1. Exemplary implementation of the questionnaire

In this annex 1 some screenshots as exemplary implementation of the questionnaire should
enable a better overview on the realisation of the web-questionnaire in the survey tool
ALamaPol |l 0.

After a short general introduction to the project the questionnaire was divided into
seven main sections:

General Organisational Information on the respondent

Description of the core topic incl. overview, process flow diagram, storyline
Evaluation of activities and actors for each phases in the process flow
Evaluation and feedback on data and data provision

Risks and challenges & Opportunities and benefits for the core topic

Overall evaluation of the process flow and storylines as basis for the reflected
process

1 Contact data/request for further information on the project

E N ]

9.1.1 Exemplary implementation of the questionnaire: Overview

©)]
O1RZON

TNO 5z ALl austriatech FIROD) &

Stakeholder questionnaire

Core Topic:
Provision of High-Definition Maps for Automated Mobility

About DIRIZON

The Digitalisation of road networks and the rapid developments in Automated Driving will affect the core activities that (national) road authorities carry
out and provide them with new and more efficient ways to achieve goals for road safety, traffic efficiency, the environment and customer service. In this
context, digitalised data plays a key role and enables the connectivity needed to improve efficiencies in managing, maintaining and operating the road
network. Equally, digitalisation, along with connectivity, are crucial prerequisites to enable automated driving. Digitalisation of road assets can provide a
number of benefits to road authorities including new (business) opportunities resulting from data sharing, the improvement of enhanced traffic
management with ITS equipment, more efficient maintenance processes and improved asset management thus allowing for more reliable performance
monitoring of assets. NRA business practices will need to adapt to exploit these opportunities.

To support road authorities in their digital transition and in their interaction with other actors in cooperative automated driving, the Conference of
European Directors of Roads (CEDR) commissioned and funded the “advanced options for authorities in light of automation and Digitalisation hoRIZON
2040", (DIRIZON) project in their in the Transnational Research Programme Call 2017 on “Automation”. DIRIZON project’s goal is to assist the
aforementioned road authorities in identifying how these developments will affect their operations and their interaction with others. In this respect,
DIRIZON will determine the implications of digitalisation and automated driving on specific core topics (see below) and their consequences on data needs
and requirements for data-exchange.

For more information please visit the project's website: www.dirizon-cedr.com

Input from National Road Authorities (NRAs) and other stakeholders is an important source of information for the project.

Figure 64: Screenshot web-questionnaire introduction
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After the short introduction (see Figure 64) the questionnaire starts with the organisational
information part. Each respondent had to specify some general organisational information
including country, type and size of the organisation. This section is a crucial basis for the
further analysis as it enables dividing the responses into different stakeholder groups
and challenging the different views.

Therefore this was the ONLY OBLIGATORY section in the whole questionnaire, to foster
aresponse process that is as simple as possible.

J1RIZON I

SECTIOM 1:
GEMERAL ORGANISATIONAL INFORMATION
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Figure 65: Section 1 web-questionnaire
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9.1.2 Core topic overview

The upcoming section is already dedicated to the respective core topic.

i '
D1ZON

SECTIOMN 2:
CORE TOPIC - Provision of High-Definition Maps for Automated Mobility
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Muwdinckbek fo o).

Provision of High-Definition Maps for Automated Mobility
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Figure 66: Overview of core topic
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Each core topic included a short overview on the topic, a process flow diagram, which are
future, generic and therefore not country-specific implementations, as well as a more detailed
storyline, which was the basis for the evaluation. This was also available as download (on
this page AND on EACH of the following pages) to ease the process of answering the
questions.

ﬂmmﬂ:m:n :)nll’?lZDN
CORE TOPIC -

Provision of High-Definition Maps
for Automated Mobility

desenption of the core topie IS obiained from Interviews and Ilerature research
and the cument Intermediany results of DIRIZON. This description evolves with every phase of
ihe project and will with your answers.

[Pleasa read the Magram and the storyline carefully to answer the upcoming guesbons:

Provision of High-Definition Maps for Automated Mobility

This core topic deals with High-Definition (HD) maps meaning the provision of detalled

eontrol on the read surface and potentially extend thelr 00D (Operational Design Domain).
HD maps are required for automated Thess maps will explolt and digest the
appraprata

data from ralevant sources, and ermpmmedgﬂ Inpu to decision-making for the
Wﬂm]mm HD maps (the bass iayer) wil b2 populated with siatic data. They
il prowide Infommation to (autamated) venlsies pertinent road Infrastructure (2 g. road design,
geometry, and lanes.)
The following process flow diagram shows the process flow of the provision of high-definfion
maps for sutomated moblity for a futwe, generc implementation.

Process flow diagram
PPlease conslder that the process flow diagrams are future, generic Implementations. Thus, not
cOuniry-specic.

J1RIZON

Far some parts of the chain secure communication and pravision of trusted information is necessany!

/
- Teusted party conmmction
Raad Operators

Oursen
and aistherized : — E B a
authorities Ervichvent ol dat. __n"‘“‘"
Wwrgiag of cartuns.
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Figure 67: Example download version of core topic description
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9.1.3 Evaluation of Actors and Activities

In the next section the focus was on an important part of the questionnaire: The evaluation of
main activities and actors related to the core topic.

DiRizoON

ACTIVITIES and ACTORS - Part 1
Provision of HD maps for automated mobility

~

DIRIZON identified the following main activities and actors for the “Provision of HD maps for automated mobility”:

« Activity is meant here as a small sub part of each phase of the process.
« An actor is a certain type of organisation that fulfills activities.

Please evaluate the proposals on activities and actors involved, answering the questions step by step:

s Please check for each activity if you would agree that this is relevant within the core topic or not (Single Choice Question).
 Please check if you agree with the proposed actor that can fulfil this activity (Multiple Choice Question). If not, please add o comment.
* Plegse indicate if you your organisation is or could be an actor to fulfil this activity.

PHASE: Content Creation
This activity is part of the core topic. These actors can fulfil this activity Click to My
add organisation
LT additional  can fulfil this
wes No 1 dan't know Road operators  Comtractors  implementing Other — activity
autharfics
Provision of traffic Yy ™y = D D D D ) M
regulations e L L At ot
This activity is part of the core topic Thasze actors can fulfil this activity Chick o My
add organisation
Pl et additional  can fulfil this
s No 1 dan't know Road operatars Other cammants: acthty

authorities

Provision of road models,

If -\I If _\I If _\I D l:l l:l If _\I If -\I
lane models and o L et - A

georeferencing data
Thiz activity is part of the core topic Thase actors can fulfil this activity Chck to L
ard organis3tion
addisonad  £an fulfl this
s No I dan't know Foad cperatars HD map praviders Other cammants: acthty
- 3 Yy Yy Yy Y P
Provision of basic HD maps ) g g l:‘ l:l l:l ) )
PHASE: Content Aggregation
Thiz activity is part of the core topic Thase actors can fulfil this activity Chck to L
ard organis3tion
additanad  can fulfil this

Figure 68: Evaluation of activities and the fulfilling actors

The respondents were asked to evaluate the proposals on activities and actors involved given
in the questionnaire (based on process flow and storyline):

wPlease check for each activity if you would agree that this is relevant wliioore topic or not
(Single Choice Question).

wPlease check if you agree with the proposed actor that can fulfil this adfiiitiple Choice
Question) If not, please add a comment.

wPlease indicate if you your organisation is or could be an sxfalfil this activity.
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PHASE: Content Creation
This activity is part of the core topic. Thess actors can fulfil this actvity Chick to My

add organisation
Other additional  can fulfilthis

¥es No 1 dan't know Faoad operators Comtractors implementing Other COMA MeE=Nts: acthity

autharmies
s © O O 0 0 © ©
regulations — —

Figure 69: Detailed example for evaluation of actors and activities

The questionnaire was structured according to the phases included in the process flow
diagram which should make it easier for the respondents.

Figure 70: Example for Phases included in process flow diagram
Participants had also the possibility to include any missing actors or activities.

At the end of the section the consortium decided to introduce cross-border aspects and
evaluate respective changes related to this.
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