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1 Executive summary

This report presents the results of an analysthffgrent models, options and factors for
deployment of cooperative systems in the futurenése of the most important factors is
yet fully defined or in place, and no market-regdgducts or services are already
available and implemented, the timing is such tmatlefinitive and agreed deployment
roadmap could be developed and presented here.\gowes work is still valuable as it
points clearly to a number of actions that mustdreied out before deployment can
begin and gather momentum. The report covers fain klements of work: an
aggregated deployment roadmap, a multi-sector gepat model and framework, an
assessment of the importance and uncertainty éomtbst important deployment factors,
and a presentation of three possible deploymemiasices.

The first element presents a high-level analysthefkey steps to be taken before and in
order that deployment can get under way and sudceestablish cooperative systems
for Europe. The second part is a multi-sector degpknt model that analyses the driving
forces and key issues for deployment for the teestors “public”, representing the
public authorities’ interests on behalf of publidfzorities themselves and of society
generally; “commercial”, representing commerciahgport interests; and “private”,
representing the individual end user’s interestsheé third part the views of an expert
panel of CVIS partners from key sectors on the taogy and importance of
deployment factors are presented. The final pasgnts three possible deployment
scenarios, where the public sector, the commetreiakport sector and the end user
sector might take the lead in deployment.

The Annex presents a summary of the results obsseproject workshop where partners
from CVIS, SAFESPOT and COOPERS projects discussaumon and project-specific
views on which deployment enablers were the mopbitant and how to make
deployment happen.

2 Introduction and approach

This white paper covers the work done in the DEPHployment Enablers) sub-project
in the topic “deployment roadmaps” within the C\{[Sooperative Vehicle-Infrastructure
Systems) project. It presents the three main esoft the work: the aggregated
deployment roadmap; the deployment model and fraonewand the ranking of

deployment factors.

In a future vision of cooperative vehicle-infragtiure systems or cooperative ITS
(abbreviated CVIS), vehicles and infrastructurel viié equipped with a universal
cooperative system enabling communication with lagidveen vehicles nearby and with
roadside equipment. This vision includes elemenishsas a safe and user-friendly
human-machine interface for the driver, a netwdrldevices within the vehicle and a
complex structure of road, traffic and mobile conmications operators as well as
service & content providers that will be operatoapperative mobility services. In order
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to ensure that these core technologies and agplsasre fundamentally deployable and
that all major technical and non-technical issuesehbeen identified, a generic
deployment road-map has been developed connettitigagether.

The overall deployment model and framework for @ryafive ITS covers the main

elements and stakeholders needed for a workingecatipe ITS system and taking into

account costs, benefits, risks, liabilities andtoanover policy decisions. The model

considers deployment factors beginning from exiemfluences such as public demand
for safe and efficient traffic of people and gootis,commercial transport needs to
individuals’ needs for personal mobility. In the deb these external influences drive the
overall need for cooperative systems, while netwasrébled cooperative ITS services are
the link between the users’ needs and the netwbdt enables the services. The
technology core of the system is then modelledarsgimg the road-side equipment from
the vehicle equipment, connected through the cabperITS system as defined in the
other sub-projects of CVIS.

As conclusion this whitepaper can be used a stppaint for continued work to support
the deployment for cooperative systems in gen@ralapproach is suggested to continue
the work in various forums covering the many emaplifactors needed for the
deployment of future services. A pragmatic appro&hto start from the already
emerging services that are locally deployed pronggdnecessary support and guidance
together with clear directives when needed.
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3 The aggregated deployment roadmap

The aggregated deployment roadmap is the resutt fsork done within the different
stakeholder domains to conclude the main issueddployment of cooperative ITS. As a
base for this a layered approach has been apmiezting generic areas from explorative
research through marketing and operation. In

Figure 1 the aggregated deployment roadmap is shiakimg into account the different
development paths for the various technical elemantl stakeholders. It is focusing on
the activities or development that needs to bentakeorder to fulfil the vision of a
cooperative vehicle-infrastructure system.

This representation is the unified roadmap from dévelopment paths in the
development model, including technical as well as-technical development, which can
be found in section 4. It shows the exceptional mlemty of deploying cooperative
systems and the need for a long-term approachdonanodate the many stages needed
before full market deployment is achieved.

Marketing & Deployment of Services
Operation Market stimulation

Deployment of Infrastructure
Industrialization EKeqlippediUeices
Business & Communication Infrastructure {(eg.IPv6)

Product

Business Models
Development Organizational iModel

Standa rds’ Regulations (eq. Data-privacy, Infrastructure, Vehicles)
Regulations
8 Standardization (1S0204, ETSI-ITS)

Advanced Functional Architecture

Engineering _ : - .
& Nead Dri Simulation/Modelingfevaluation
e frven Tools, Methods, Processes

Research Pan-European Pilots

External Actions Political Awareness & Commitment
Visioning & Co-operational Vision
Planning Service Deployment Plan
i C8 Deployment Forum
Explorative

Research

2010 2015 2020

Figure 1 Aggregated deployment roadmap

3.1 The co-operational vision

The starting point for the deployment work is towelep a co-operational vision for how
a future cooperative system will actually work. Toeoperative mobility community
needs to develop a shared vision where the basinegits are identified and the main
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obstacles for deployment can be handled efficietbr this document a first version of
the co-operational vision has been developed, cisimgrthe following views:
An increased need from society, commercial andopaisneeds for safer and
more efficient transport and mobility
Standardisation and harmonisation at all levels
Road users can move from one European geograpdneal to another and, in
doing so, have access to all available ITS sen(ioésroperability and coverage)
Common HMI approach for avoiding driver usabilityoplems (e.g. warning
prioritisation)
Common set of core V2V and V2| applications / sesifor full deployment
Common business models for selected applicatiossrvices and affordable
systems and services for all actors in the valaench
Common organisational scheme of services (systerapglication) and clear
definition of actors’ roles and responsibilities
Sound legal framework at EU and national level§eative partnerships (PPP)
and clear allocation of liabilities
Effective marketing strategy and (public and prsiesal) awareness campaign.

3.2 Cooperative mobility deployment alliance

Since deployment of cooperative systems demandss-agtakeholder cooperation both
from the public and private sector some kind ofEdJ“cooperative mobility alliance”
needs to be established. In Figure 2 a sketchpmft@ntial organisation is described for
this alliance outlining potential main stakeholdexseded to support cross-European
deployment of cooperative systems.

EU Cooperative
Systems Alliance

European
Infrastructure Commison Automotive
Group Group
Member CEDR | ASECAP e-Safety Forum ACEA coccc | EUCAR
States WGs
Infrastructure Automp five
Suppliers Suppliers

Figure 2 Outline of the cooperative systems deployemt forum

In general the main tasks for a deployment forumh lva to foster the dialogue between
the main stakeholders, create the building blodksaih expanding and interoperable
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market of cooperative systems and services, ang dnie solution of critical issues of
common interest. One key item is to develop themerational vision and follow-up on
the implementation of cooperative systems througliauwope. It will also be important
to follow-up on developments in North America ansiagd

3.3 Service deployment plan

Based on the co-operational vision, a deploymean ¢ needed to define and map a
common set of core cooperative services and pgeerthem based on the stakeholders’
short/medium/long-term  visions of cooperative syse deployment. The
development/deployment schedule in Figure 3 ilatss a first vision of cooperative
system development for the next decade, over fhasgs starting from the conclusion of
CVIS and other cooperative system R&D projects.

Phase\Year 2010 2012 2015 2020
1 R&D }

Short - Term }
2
Medium -Term>
3

4 Long - term

Figure 3 Possible deployment schedule

To achieve the earlier deployment of cooperatistesyis, the specific target of this phase
is to effectively define a common set of coopertiVS services and prioritise them in
terms of high, medium or low criticality. The sex®@s considered here are those reference
applications developed in the three CVIS sub-ptsjéar urban, interurban and freight &
fleet applications, and trialled at the six CVISttsites.

The service priority is ranked in accordance whi# following scheme:
R&D projects (until mid-2010 — the present, Phase 1
High priority (planned for implementation in nexy@ars — short term, Phase 2)
Medium priority (planned for implementation in nex% years — medium term,
Phase 3)
Low priority (planned for implementation in ~10 yea- long term, Phase 4).
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Table 1 CVIS services and applications — priority ating for early deployment

CVIS services / applications HIGH MEDIUM LOW
Priority application (CURB) X
Speed profile application (CURB) X
Traffic control assessment (CURB) X
Flexible bus lane application (CURB) X
Traffic information application (CURB) X
Routing application (CURB) X
Strategy management application (CURB) X
Adaptive micro-routing application (CURB) X
Cooperative traveller assistance (CINT) X
Enhanced driver awareness (CINT) X
Dangerous goods monitoring & route guidanc
(CF&F)
Parking zones booking (CF&F) X
Access control (CF&F) X

9%
X

In order to define a common set of services, ingaraspects such as the user’s point of
view and in particular, user acceptance and utdityhe cooperative ITS applications
needs to be taken into consideration. The DEPNclépias performed user acceptance
analysis using a questionnaire study based on Hue®arios close to the use cases of the
CINT, CURB, CFF and COMO. This user acceptance ystaddressed a sub-set of
applications.

The results from the questionnaire study showet @AS applications are generally
well accepted by the end user. In general, mone 8886 of European respondents think
they are quite or very useful. For the future impdaitation of CVIS applications it is
important to avoid the use of drivers’ personabdat to provide a clear benefit for the
driver. In general, European drivers (60%) areimgllto comply with some restrictions,
for instance, as long as no personal data is imeblNFor example, personalized route
planning is the least accepted CVIS applicationllidginess to pay is another important
aspect to take into account, as numerous appliatall contribute to form the CVIS
system. Therefore, it is important to have a peedlea if the end user is willing to pay
for the system as whole, and for each individualise included. Thus the usefulness of
the CVIS applications is rated higher than the imgihess to pay. The percentage of
acceptance decreases 25% on average when thearid asked about the willingness to
pay for the systems. Nevertheless, around 40% sgoredents state that they would
accept to pay for them, which means that therebeaa positive business case in most of
the systems.

Continuing cross-project collaboration between C\d8d related projects such as
SAFESPOT and COOPERS has been important to impgrevefficiency of Test Sites

through the CVIS — SAFESPOT co-operation, and tesobdate the use of common
infrastructure and test vehicles. In the futureorisSAFESPOT and CVIS platforms
would be integrated, leading to the definition of mterface compatible with both

architectures in order to target the successfulogement of cooperative systems.
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Furthermore, an assessment of a basic set of VaXIaw applications and their

associated use cases has been prepared by ETSISTCWG1, and presented as Annex
A to the published ETSI Technical Report referefide 102 638 V1.1.1, entitled

“Intelligent Transport Systems (ITS); Vehicular Commications; Basic Set of

Applications; Definitions”, published in June 2009.

This assessment was based on a questionnaire dethpley 16 stakeholder
representatives active in ETSI and ISO standaidisaand in EU ITS projects. The
sectors responding included vehicle manufactursgsipment suppliers, road network
operators, public authorities, research institated service providers. Respondents were
asked to assess five aspects for each of 42 applisause cases, the aspects being
Societal Value, Business Value, Customer Value hiielogical Maturity and Time to
Value (the time to obtain the conditions required the application to provide the
expected customer value).

The seven top-ranked applications were (in desognalider and with score):
Decentralised floating car data (11)

Traffic information and recommended itinerary (11)

V2X road obstacle warning (10)

Hazardous location notification (10)

Regulatory/contextual speed limits (10)

Road obstacle warning (9)

Floating car data (V2I) (9).

NoosrwbPE

3.3.1 Short term

In the short term the task is to test in real uselaction of common, technically mature
cooperative applications developed in CVIS andteelaprojects by means of field

operational tests (FOTs). The FOTs should assesstdbhnological and business
feasibility of these applications, that should be or close to market and easily
implemented for future deployment. The FP7 FEST@&jqut has produced guidelines for
the conduct of FOTs to evaluate ADAS and IVIS, whihe FOT-net project has

proposed an extended methodology for cooperatigeesys and acts as a coordination
platform for all FOTs in Europe.

The recent Call 6 of the FP7 ICT research progranmmeiaded support for a first wave of
FOTs on cooperative systems. The resulting proj@dtsegin their work in 2011 and
are likely to yield results towards 2013, compisthe first large-scale trials at European
level of key cooperative systems and applicaticgrsd giving first results on the
performance, impacts, user acceptance and beoéfitooperative systems.

In the area of urban transport applications, twodadates for early deployment could be
cooperative priority and traffic information. Theiqgrity application is already being
piloted in the FREILOT project, for heavy goods wdts, and could be easily
implemented for specific categories of vehiclesusers, needing onlyl the equipping of

20/08/2010 11 Version 5.0



&CVIS

specific junctions where priority should be givenajpproved users and of those vehicles
concerned. This would be deployed at the initiab¥e¢he traffic management authority.
Personalised traffic information services coulddeployed quickly once the necessary
enhanced traffic data were available as supplieoh fronnected vehicles through floating
vehicle data collection services. This could beaarged as a commercial service for
individual subscribers, or in partnership with theblic sector. In any case it is an
application well appreciated by users.

In the domain of inter-urban cooperative appliaagicearly deployment could favour the
communication of road sign messages (“virtual VM&the safety application for ghost
driver detection and warning. Neither would be ljk® drive on-board unit acquisition
on its own but they would be popular and relativglyck to deploy once a reasonable
number of equipped vehicles were on the road. Tdweyd also be implemented using
portable terminals so are candidates for fast-tdsgtoyment.

In the area of commercial vehicle transport, damggrgoods transport is a promising
starting point, where there is a well establisteghl and operational framework centred
on the ADR (European Agreement concerning the matesnal Carriage of Dangerous

Goods by Road) adopted in by UNECE in 1957 andesupdated frequently. There are

clear regulations and recommendation from the imgusd support and these are

continuously updated. A few examples of ADR parpbgsaand other services that can be
supported by cooperative ITS services are displagdoiv.

Table 2 Cooperative systems enhancement for ADR ragements and regulations

Proper parking according to loaded goods and already parked |Realtime interactive loading/unloading
Urban Parking Zones vehicles (ADR 8.4.1, 8.5 s8 and s9) (ADR-S 16.17) booking and space management
Avoiding DG in temporarily crowded areas
Access Control ADR 8.6 (tunnels) ADR 8.5 S1 4 (a)-(d) (un/proper loading ared(eg during public events)
Aviod DG in the immediate presence of food and other Synchronise DG movements with other
Traffic Management Stratgconsumption articles (enhancement of ADR 7.5.4) transport & infrastructure
Interactive traffic information to determine
Travel Time Estimates Consider safest & low-risk DG routes, not the shortest travel time
Separate different classes of dangerous
Include recommended and forbidden route signs for DG goods regarding recommended and
Dynamic Traffic Signs displayed below forbidden roads

As there is a considerable lead time for vehiclenufiacturers to include embedded
systems in their product offerings, it is possittat first steps into the cooperative
systems market could come from after-market or mhenaystems, with less than full
integration with on-board systems.

3.3.2 Medium term

In this midterm stage up to around 2015 it is eigubthat the first safety applications
may be realised and fully deployed, in addition efficiency and commercial

applications. The deployment of cooperative systam$ applications may start up a
“snowball-effect”, beginning in small-scale commialcfleets, e.g. taxis, buses and
trucks, before spreading to other users. Parkimg zo facility booking and management
could be a medium-term application, as it can bplemented for a local facility and

fleet, or more generally for specific services thty be widely available and for larger
size fleets (e.g. secure truck parking managementotorway service areas). If public
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authority involvement is needed then the timescalmore likely to be medium- than
short-term.

Efficiency applications such as speed profile atividualised routing or micro-routing

may be implemented in the medium term, as theypcawide user value even with low
penetration rates, although extra time may be rie&atehe traffic management operator
to invest in cooperative technologies and for vehior equipment suppliers to fit

substantial numbers of on-board units.

Safety applications in general require higher patien of equipped vehicles and RSUs
to be effective and deliver value for both userd aperators, representing quite a barrier
to early deployment. Applications that could beldged in the medium term include
traffic sign information (“virtual VMS”) and ghodtriver detection and management.
Each of these would require the time for specifimdoict development followed by some
implementation by road operators, although botHd:be delivered via portable devices
into the vehicle, that would help to speed up dgplent.

In the medium term technology will continue to ex®bnd new user needs may come to
the surface, and further development of ITS andesponding services are likely.

3.3.3 Longterm

In the long term most vehicles will be connectemhgshort-range and long-range mobile
communication systems and able to run a wide raoigepplications and access
numerous services from a variety of service pragd®nce this stage is achieved then
the challenge will be to deploy cooperative infrasture and services widely across
Europe on highways as well as in cities, and witffident volume of supply and
demand to sustain a mass market.

Applications likely to emerge in the longer termclide strategic traffic control

assessment and management, flexible bus lane nmaeagand wide area access control.
Each of these would need a system-wide implementatf traffic management

infrastructure, thus needing the time for publichauty approval, programming and

implementation.

3.4 Pan-European pilot projects

There will be significant differences between tihepiementation of cooperative ITS
systems on major corridors, where managers aradirmvolved in traffic information
management, and its implementation on local netstdrkthe short term, not all vehicles
and (local) road networks will be equipped with #ppropriate wireless communication
capability. There will be a need for trials at sitedicated to tests on local (urban or
interurban) networks.

Initial pilots will aim to answer questions such as
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Is it possible to begin system implementation afihg existing systems, e.g. in-
vehicle message display alongside roadside variabkessage signs to
communicate information from infrastructure to \cé&s?

Is it possible to gather sufficient reliable infation in real time with an
equipped professional fleet (industrial vehicleimaistrative vehicles)?

Larger-scale trials of services from the CVIS pebjshould be organized, for example
along the main corridors of the Trans European NEKWTEN). Several trial sections
would be identified along these corridors to coridihe validation and demonstration
tests. This configuration makes it possible forhepartner involved in the trials to
conduct its own trial programme but within a Eurapdramework. Furthermore, trials
could be extended to additional infrastructure-ngamg authorities, giving them

experience of cooperative systems and strengthénaiginterest in deplooyment.

3.5 Simulation, modelling, evaluation, tools, metho ds & processes

The overall concept of deployed CVIS-services mabr so it will be important to work
on simulations, services modelling and stakehatd@tuation. A continued development
of supporting tools, methods and processes will bésneeded to support deployment.

High-level simulations will be needed to build arsfrengthen the stakeholder

involvement on all levels and disciplines. Thesaldde presented as scenarios similar
to the concept theatre shown at the ITS world cesgyrin Stockholm, where driver

interaction with the vehicle could be visualizedthin a realistic traffic management

scenario.

Figure 4 Traffic simulation example

Since different parts of the cooperative mobiliygtem will be developed and deployed
concurrently, there will be a need to develop medel test various use cases and
scenarios. Models can help identify system andsysibem interactions. Models and
simulations can also be used for continued evalnaif services and user benefits.
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3.6 Functional Architecture

The CVIS functional architecture was a major ingot the European reference
cooperative ITS architecture being developed inftme of standardisation activities at
ETSI, CEN and ISO (see next section). This higlelléunctional architecture is shown
below and basically includes five high level elstiable to communicate and cooperate
among themselves:

Figure 5 CVIS High-level functional architecture

The main elements include:
Central services, where the back-end part of tHe &pplications (e.g. traffic
management, fleet management, local policies manege etc.) operate;
Roadside infrastructure, acting as gateway betweebile users and legacy
infrastructure (where existing), connecting withvéege centres and implementing
V21 communication over the new short-range radiarbes (e.g. 5.9GHz or
“M5");
Vehicle infrastructure, able to cooperate with eetar devices, to connect with
service centres over long range wireless connectiah implementing V2I and
V2V communication by means of short-range radio;
Personal devices used by a driver, a passengerped@&strian to communicate
with the other cooperative ITS units and with tkéeenal ITS world,;
Communication networks, representing the whole cfetwireless and wired
public, private and ad-hoc peer-to-peer networkde abo ensure the
interconnection among all the previous elements.

The CVIS project has mainly focused on the develemnof the aspects related to the
V2V and V2| communications, namely the vehicle apaldside ITS stations.
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One of the key factors enabling the actual deployoéthe above architecture is related
to the capability of providing a gradual and moduteployment of the end-to-end
system. Independently of the specific ITS appl@matonsidered, it is in fact unlikely that
V2V communication will become predominant in thesfiphases of the deployment of
the cooperative ITS solutions because of the olslolimitations in terms of market
penetration. Therefore, in order to enable the t#k®f these cooperative solutions, an
adequate deployment of the roadside infrastructomest probably take place to
complement the connectivity already provided byliguimobile networks and to fulfil the
real-time V2V and V21 communication requirementsnaog from some safety related
ITS applications.

As a matter of fact, independently of the wirelessirer considered (i.e. M5 today and
tomorrow, possibly 4G or something else in the rejudeploying an ITS wireless
communication infrastructure is essentially abaaotehsioning, deploying, operating and
maintaining additional "cellular" networks. Of caer in this case, the achievement of a
99% coverage of the territory it is not the maimlgand requirement and, more suitably,
from the radio coverage standpoint, the gradualogepent of scattered islands to be
further interconnected to some backbone networkoth IPv4 and IPv6) has to be
envisaged. This new "road-side" ITS network infnastiure will coexist with many other
public wireless networks (e.g. 3G, LTE and beydidylax, satellite, etc.) and some sort
of integration/interworking will become necessary.

Therefore, the issues to be addressed in ordepémate and manage a reliable roadside
network infrastructure are not to be neglected Hrel related costs will have to be
covered by credible business models still to batifled.

At the moment, it is still unclear if the public Mite Network Operators will be among
the possible operators of such a new ITS wirelesastructure. Although possible this is
not the only option. Most likely, we will see a gbsituation where a variety of Mobile
Network Operators, Fixed Network operators and N&work Operators will have to
interwork for interconnection, accountability, aemtication, billing, roaming, remote
software configuration management, liability andoso Linking all of these will involve
new additional actors and new additional networés existing today in order to make
the "ITS networked world" a reliable extension afdacomplement to the global
communication network.

3.7 Standardisation

The CVIS project has been one of the major contimitsuamong the R&D projects to
European standardisation in the ITS area thankbdaesults produced by the project
itself and the direct involvement of some membefstle project team in the

standardisation process.

The presence of a complete and consolidated s#tinélards is unanimously recognized
as a main enabler to make the ITS cooperative mgsie deployable reality. Several
actors are involved in standard related activities:
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ETSI is the European body for telecommunicationddads, and has collaborated
with the International Telecommunications Union UWIT and European
Conference of Postal and Telecommunications Adrmatisns (CEPT) and the
European Commission to secure radio spectrum &Hzequired for Intelligent
Transport Systems. In 2008 ETSI created a new TeashrCommittee on
Intelligent Transport Systems (ETSI TC ITS)

In ISO, TC 204 is working on Intelligent Transp@ystems and its WG16 is
responsible for the CALM family of standards fomtiauous communication of
land mobiles; TC22 is working on in-car equipment

The European Commission co-chairs the eSafetyainé with ACEA and
ERTICO

CEN TC 278 has developed DSRC base standards,wipich the ETSI work is
based, while its new WG16 covers cooperative systgmplication standards
ITU-R is developing recommendations on ICT use€Ti8 |

ITU-T has a co-ordination group on Intelligent Tsport Systems

IEEE is developing wireless local network standdatsmobiles, IEEE 802.11p
(also known as Wireless Access in a Vehicular Emrirent (WAVE)), and
802.16 covers WiMax, including specific standamisrobile use

IETF has work on Network Mobility (NEMO)

The United Nations Economic Commission for Eurdghl ECE) Working Party
29 is working on harmonization of vehicle regulascand held a round table on
ITS in 2004.

In the ITS standardisation domain, a number of [ractivities have been on-going
over the past years. The global standardizationcga® has dealt with both the
development of new dedicated ITS radio bearers (@ipe 5.9 GHz band) as well as the
harmonized use of other already existing beares @5). At least three organisations
are currently developing standards for the 5.9GH3 band where safety critical
appllcatlons are meant to reside

Europe: ETSI TC ITS (supported by Car-2-Car Commation Consortium and

the GeoNet, CVIS, SAFESPOT etc. projects); CEN 78 WG 16 will develop

cooperative application standards

USA: IEEE 802.11p + P1609 + SAE (WAVE)

Global: ISO TC204 WG16 (CALM)

The main focus of the standardization activity iegron by each of the main
organizations is different. Each is developing safgasets of standards, tailored to their
specific focus:
- 1SO mainly focuses on multiple media management

IEEE focuses on lower layers (802.11) and a “sifigali architecture for just

5.9GHz communications

ETSI focus is currently mainly car-to-car multi-hpapg and geo-networking

CEN is focusing on standards for messaging, priédocarchitecture etc. for

cooperative mobility applications.
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In general, proliferation of incompatible ITS stands is very inefficient and works
against the conditions for actual deployment of pawative ITS solutions. Such
fragmentation can lead to increased cost and demaot delays and, most importantly,
can increase the risk of compromising the achievemksafety and efficiency benefits.
Unfortunately, since no real interoperability haseb actually guaranteed in current
specification work, large overlaps and a substhm@imount of duplicated effort have
developed. In addition, the standardization grcugse not been taking advantage from a
collective cooperation.

Based on the previous considerations, during tke year, the shared awareness that
global cooperation and vision is ultimately needes been increasingly developing
among all the different actors, such as:

Standard Development Organizations (SDOs)

ITS-related government entities (DoTs)

ITS R&D projects
This cooperation has eventually started to happarng the SDOs in the form of official
liaisons and cross member participation to theed#fit committees and ETSI TC ITS is
particularly active in this harmonization activithat needs continuous backing and
support.

The European Commission Decision (2008/671/EC) hen harmonised use of radio
spectrum in the 5875-5905 MHz frequency band fdetgaelated applications of
Intelligent Transport Systems (ITS) was adopted5oAugust 2008. Its purpose is to
harmonise the conditions for the availability arfficeent use of the frequency band
5.875-5.905 MHz for safety related applicationgndélligent Transport Systems (ITS) in
the European Community. Following the EC Decisibie, Member States shall, not later
than six months after entry into force of this B&mn, designate the frequency band
5.875-5.905 MHz for Intelligent Transport Systeri$is EU decision, by creating a
regulatory certainty corresponding to market demand policy makers’ expectations,
indirectly, accelerated the ETSI TC ITS standattsaactivity with the objective of
achieving interoperability by identifying a commdiS network architecture, by
consolidating vehicular communications such as mgerorking and by developing
profile standards addressing PHY/MAC layers.

The result of the activity performed in the franfelee main EU R&D projects, such as
CVIS, is now being effectively transferred into tsiandardization process in the ETSI
TC ITS and CEN TC 278 domains and the overall sterseems now adequate to
achieve a stable set of standards able to sugporharket take up of the cooperative ITS
solutions.

3.8 Regulations

Cooperative mobility concepts create new data liakd inter-dependencies between
systems that have previously been considered apletely independent. As a result
there will need to be modifications to regulatoegimes to both enable and constrain
these interactions. CVIS systems will require digant investment by all sectors and
hence will need to be supplied on pan-Europearstasa minimum. The economic and
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legal dynamics will require that the legislativedaregulatory requirements governing
cooperative ITS systems are developed at an irttenad level. It will not be practicable
for any one state to develop a bespoke solutidroagih different states may apply the
technologies in different combinations or applicati to meet their own specific policy
needs.

Decision making for vehicle and traffic regulatioaisthe worldwide level may well be
focused through the United Nations Economic Comimisdor Europe (UNECE).
UNECE is a forum for 55 countries of North Amerid&estern, Central and Eastern
Europe and Central Asia to develop measures imgaettonomic co-operation. UNECE
has by development become the main conduit forptenulgation of standards in the
transport area including the development of inftagtires leading to an integrated
European transport system, the 1958 agreement emadbption of uniform technical
prescriptions for vehicles, equipment and partsd (aaciprocal recognition), which
establishes the uniform requirements to which geavlery component of road-using
vehicles should conform, and the worldwide Conwerg on Road Traffic and on Road
Signs and Signals of 1968 and the European Agresnsepplementing them. European
legislation is also likely to be a major factor faynsideration. Under the EC Treaty the
Commission is responsible for the implementation aevelopment of the Internal
Market, as well as re-enforcing economic and samdlesion. The provisions of Part 11l
of the EC Treaty (particularly Articles 23 and 228-31, 39-48 and 70-80) give
authority to the Commission to introduce measuoebring about the internal market,
and allow for common standards to be set whereatbidd assist the process.

Cooperative mobility applications, as developed dathonstrated in the CVIS project,
should be largely capable of being assimilated iwittne framework of the current
primary legislation and criminal and civil liabififramework because the focus remains
on the driver retaining ultimate control, albeitcieasingly assisted. Accordingly, a
reasonably significant body of new or amended s#&onlegislation is likely to be
needed. For example new construction and use stideflecting a cascade of agreed
standards probably agreed at an international .|&lsb the testing and auditing regime
may need to be strengthened along with the findfis@al measures put into place to
make this achievable.

Early regulation should focus on those elementswliiaenable deployment by ensuring
that stable, interoperable standards are availabkre needed and providing customers
with confidence that the technology is adequatebted and that any fault liability is
clearly set out, even though this may reside withusers themselves. Even at this stage
the changes may require a decision of fundamentatiple; whether to stay with a fault-
based system which would require very clear ohbgatand the investigative facility to
establish error following an incident where causeyrhe complex, or, alternatively, to
shift to a no-fault system based on strict liapilior some form of pooled
insurance/compensation arrangement.

It must also be borne in mind that cooperative Ar8 holistic systems and therefore
regulation must be coherent across every comporf&mtthe regulations governing
roadside system elements must be coherent witre tfrmsvehicle based elements to
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prevent any mis-match undermining the system iitiegfor example, requiring secure,
encrypted communication between vehicles and velictoadside would be undermined
if the roadside unit was able to use unencryptedblip channels to communicate to a
control centre.

3.9 Organisational model

The Organisational View approach is based on akegept, the “Value Chain” that was
first introduced by Michel Porter. The aim of thalwe chain concept is to identify the
valuable aspects of the [ITS] system and to identié main stream of processes that can
provide the value in a feasible way. For exampke Italian ITS reference architecture,
ARTIST, contained a special section dedicated &odbvelopment of the ITS services
organisational structures.

The ARTIST Organizational Architecture offers a huetology to interpret services and
Logical and Physical Architecture functions frombasiness viewpoint; in fact, the
correct functional service supply is not guarantegdhe simple implementation of the
processes/functions (though these may guaranteeffiéstiveness), but has to be
supported by a business analysis aimed to itsiefity. The core idea of the ARTIST
methodology is the definition of the “value chawf’'the ITS service of interest, which is
made of the sequence of processes/ functions//t@wold-activities oriented to the
production of the service

The aim of the CVIS organisational model is to sela set of applications being
developed in the technical subprojects CURB, CINF&F and COMO, and define for
each a preliminary Organisational Architecture wehéine main roles of the actors
involved in the operational level of the system adentified together with their
responsibilities, and the major relationships amahg main functionalities are
highlighted in an organisational view.

The Organisational View Process is described irffahewing steps:
- Step | — Reference Value Chain: it is the main @cra process (value chain).
This is the reference process that is used inuhsegjuent steps.

Step Il — Value Chain Process Decomposition (stmegt it decomposes the
reference value chain process into processes dndrsgesses.
Step 1l — Definition of the Responsibility and Rel in this step responsibilities

and roles are defined.

o The following responsibilities were identified: d)egal Institutional
Responsibility (It refers to the legal aspects afional or international
legislation); b) Management /governance Respoityibi(lt is a
responsibility for the deployment activities and rtiéeation); c)
Commercial Responsibility (It assures the markepraress); d) Delivery
Responsibility (It assure the operation certifioaji

Although the roles are better specified and desdrih the analysis of the single
CURB, CINT and CF& F applications, once they argdyeoutlined by the
Organisational analysis, the set of roles involwethe operations of the CVIS
system is provisionally determined:
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Public Authority

Infrastructure Service Provider

Vehicle Service Provider

Infrastructure Manager/Owner. Body or organizafjoublic or private)
responsible for managing the road infrastructuee notorway operator,
road authority, etc.

o Content provider (providing content to the systeach as map driver)
o Payment service provider ( mobile payments)

O O oo

Effective partnerships among the above definedractust be ensured.
- Step IV — Allocation of Role to Activities: this phe allocates roles to
responsibilities.
Step V — Examples: The final step is to providenepkes of possible deployment
of the value chain and the associated organisdtioexa. The organisational
View is a model showing a simplified representatéthe actual organisational
design.

3.10 Business models

The CVIS project aimed to answer the question: “V8hguld each stakeholder want to
invest in a cooperative vehicle-road system?” Afédlr all stakeholders (public or

commercial operators, automotive OEMSs, vehicle owfdeivers) have to secure value
for any investment. These new systems need tofbedable for all actors in the value

chain — manufacturers should not find that the temithl cost of cooperative systems
brings an unacceptable increase in the cost of¢héecle or the roadside infrastructure;
users should find the price of systems affordahleeiation to their added value and
performance; and public bodies should find the adstystems less than the social,
operational or policy benefits they bring.

The prerequisites for widespread deployment castdted as:

- Road operators, traffic managers, service provjgrrslic authorities, mobile
network operators and other needed parties tauthedrvice chain succeed in
forming workable consortia to deliver end-to-end/ses;

A positive business case exists for all of thosmljp sector, private commercial
sector and public-private partnerships) investmgoiadside communications
infrastructure and in dedicated cooperative ITSesys for providing both
extensive connectivity and a rich and high-valusise offering for vehicles in
the service area.

The introduction of new technology won't be possilithout a positive business
case from the point of view of the main stakehaldérmay be very hard to get
good results if one of the key players can'’t regfissitive results. If every
consumer has to pay for new technology withoutlzemefit for himself besides
the positive effect on the environment or healtlewdryone, the solution will not
sell.

It is very difficult to make the business case diiative. Benefits cannot be
measured and the intangible benefits cannot be amdwithout any subjective
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methodology to compare incomparable items. Buheut any quantitative
approach the business model is hard to develop.

The subjective part of the business case cannoéglected but must be
transparent. Factors are weighed different by iiffestakeholders. Stakeholders
will bring in new factors and new business casesmbke this discussion
transparent the development of a business caseecaery helpful.

Most technology cannot be implemented without thketrmeasures on legal,
budgeting (taxes), governmental and political demddifferent technological
solutions may interfere (road technology and celnrtelogy) with each other.
New technology may ask for new organisational supioo installation,
maintenance, user support, etc.

From the point of view of cooperative ITS everyhealogy must focus on the
programme goals. If there is no reasonable relsiign this may end in delay of
the solution deployment.

3.11 Communication infrastructure

CVIS has actively developed the vision of the disited co-operative communication
infrastructure. This vision consists basically bofele major types of network nodes,
namely: the ITS Station installed in the vehicles tTS Station to be deployed road-side
and the ITS Station included in the back-end sercentre. In general, each ITS Station
provides the capability for multi-channel wirelessd wired communication, but not
necessarily all bearers need to be present insgaatific ITS Station implementation.
This multi-bearer communication architecture makmsssible the deployment of
innovative ITS Applications based on distributed anoperative processing taking place
in the service centres, in the roadside nodeslanuehicle nodes.

These innovative applications benefit from the gkhto-vehicle (V2V) and the vehicle-
to-infrastructure (V2I) communications made avd#alby the introduction of these new
nodes (i.e. ITS Stations) on top of the classicahmunications channels already used by
the currently deployed infrastructures.

In today’s ITS application scenario, communicatisnaccomplished mainly among
vehicles and service centres (typically by pubAod mobile network) and between
vehicles and infrastructure (mainly DSRC commumdcator toll collection services).

Cooperative ITS introduces the possibility of neWg lapplications by also using V2V
and V2l communication, depending of the specificedse and the application
requirements. In principle, some applications gy the ones with very stringent real-
time requirements), may be based on V2V commuimicatonly.

In reality, it is unlikely that the market penetoat of this innovative technology will be
adopted so quickly by vehicle owners and makerallov a sufficient distribution of
equipped vehicles able to really support the nepliegtions. More likely, the initial
vehicular deployment will be complemented by a geddleployment of ITS Stations in
the road infrastructure, making possible both tglayment of the V21 based application
as well as the V2V ones by using the road-sideST&ion as a sort of radio “gap-filler”.
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The integration of this new road-side ITS Statiothwhe pre-existing infrastructure is
one of the crucial issues for a smooth and gradiejaloyment.

In order to achieve this goal, a number of issuék have to be properly addressed
including:

Security
The deployment of road-side ITS Stations introduceguirements for secure
interfacing to critical pre-existing road infrastture such as loops, sensors,
intersection control devices, VMS ...etc. This aspeefrtainly needs further
assessment and proper gateways should be stamdhrdisguarantee the needed
secure interface.

Backward compatibility with legacy IPv4 infrastruoe
Most of the cooperative system data exchange regjuommunications using the
IPv6 protocol. Backward compatibility from IPv6 t®v4 is needed for legacy
applications and Generic Access Networks based Rwd.l This means standard
mechanisms will have to be applied, such as thelB&4/IPv6 capable addresses and
IPv4 in IPv6 tunnels, or dual-stack IP (see RFCX&8d RFC 2185).

Management and Internetworking
This new ITS network infrastructure will complemeanhd overlay other public
wireless access networks (e.g. 3G and beyond, WiMatellite ...etc.). As a
consequence, some strategy for efficient integnagianter-working will have to be
introduced and suitably standardised.

Modularity
Commercial cooperative ITS stations will have todesigned to support adequately a
gradual and modular deployment both when improviag already existing
infrastructure and when deploying a new roadsidestructure. These stations will
have to be gradually equipped with different shamge wireless communication
technologies as soon as they will be standardediuced and used by specific ITS
applications

3.12 Deployment of infrastructure & equipped vehicl es

3.12.1 Infrastructure

From the infrastructure or road operator’s (as jlew and user of cooperative ITS
systems) point of view there are some importanuireqments, especially the use of
common technology at the start of cooperative Ifighlementation (e.g. for VMS:
Variable Message Signs; TMC: Traffic Message ChBnR®ad operators’ needs are not
new and existing technologies are state of thenartany areas; they must be part of the
new implemented cooperative ITS system. This is swoiply due to low numbers of
equipped vehicles in the initial phase but alsorédseilt of extra investments which have
been done in the last years.

Areas of particular consideration are;
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Road authorities are the key players for installoogperative systems in their
road network. They fix the hardware and maintaie slgstem, they operate the
traffic centres and give feedback to the drivers.

Major technical effort in infrastructure deploymembuld be needed (e.g. the
electrification of all systems) to provide netwomnkide cooperative ITS
applications.

Actual infrastructure systems, including trafficnsers such as Doppler radar,
ultrasonic and passive-infrared sensors; existi2\y tommunication systems
(CALM-IR, CALM-M5 and UMTS); digital video cameragtc., will play an
important role together with dynamic vehicle infatmon to manage future traffic
flows, to increase road safety, to maximize roapacdy and to decrease road
maintenance costs.

Installation of additional cooperative ITS techrgés including its
electrification, the building and construction indaon the road need to bring
additional benefits than the existing systems andices.

The road operator remains responsible for the gganir the system (especially
with road pricing) and also for drivers’ safety theeir roads.

3.12.2 Equipped vehicles

From a vehicle perspective the deployment of ccatpey ITS equipment needs to follow
market demand, and the installed base can onlpdredased from sales of new equipped
vehicles or as aftermarket installation of equipm&or new vehicles a higher degree of
integration with other vehicles systems will be gibke enabling more enhanced
functionality for the users. The advantage witremftarket installation is that this will
increase the installed base and the number of .uBersthe aftermarket installation
cooperative ITS services might be combined with igetion systems and fleet
management systems when used for commercial vehicle

Areas of particular consideration are;

- Cooperative device and antenna dimensions have tabily adaptable for any
vehicle typology (truck, car, bus, etc). Both hdawebe small and not interfere
with vehicle dynamics and other electronic devices.

Costs must be reasonable.

The possible distribution channels to final usemuld include existing
distribution channels, viad hocagreements, i.e. with vehicle dealers, with car
makers, equipment suppliers, garages, retail digian etc.

Aftermarket solutions should be foreseen once Bl@tproducts are available and
approved for cooperative ITS in a “technical” poafitview, otherwise these will
emerge in a second-third deployment phase, whens#fety and efficiency
benefits of a system like this will be shown andlably cooperative ITS could
become “compulsory” for all vehicles.

Before a vehicle is allowed take part of coopemBystem network, the status of
the vehicle might need to be checked.

Most new vehicles have a life cycle around 10-18rye Retrofitting/updating
technologies need to be developed unless the vdsslign concept of vehicles is
changed in a coordinated way. There are many aoldbicles on the roads for
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which retrofit may be impossible. Governments migtifer incentives for
vehicles to be retrofitted or alternatively measusach as differential charges or
prohibition, backed by enforcement to discourageuse of other vehicles which
are either unable to be retrofitted.

The interaction between equipped and not equippddcles is an issue to be
faced too, to avoid reducing safety and efficiegayns, in the deployment and in
the development phases.

At European level, standards may need to be deedldprough a high level
organization/institution responsible for the tedahimaintenance (certification,
performances and specification) at an internatitexa!, because a high standard
is fundamental to deliver both the required lew@iservices and the necessary
public acceptability.

How users could become acquire and subscribe tpetative mobility services
(e.g. by which type of contract) has to be defined.

Governments would have to develop a frameworkiédnility and privacy issues
to be addressed. A legal framework for cooperdii\& (legislative aspects for all
the stakeholders involved) has to be defined, irtiqudar rules concerning
cooperative ITS utilisation inside road networks.

3.13 Marketing and market stimulation

Critical to selling a service is making known itsadability, as well as its desirability. No
matter how well the product is designed, consumelisnot emerge unless there is
increasing information in the marketplace of itsseence, and how it could positively
affect the consumer’s day-to-day life. Although permative ITS services are not a
tangible retail product or consumer durable gotiusy like many services exhibit similar
attributes. They provide drivers with a means tpriove the quality of their daily life by
providing accurate travel time and traffic informoatand navigation alternatives.

The following steps are suggested for developind @amplementing a comprehensive
cooperative ITS marketing plan:

- Resources must be identified and committed to dgwveént of an effective
marketing plan with the understanding and coopamatf all road operators,
traffic managers, service providers, public auttesj mobile network operators
and other needed parties.

Market research tools that use quantitative anditgtiae techniques are essential
to creating and re-evaluating a marketing plan. REP1 described the utility,
usability and user acceptance analysis of a sekample Cooperative Vehicle-
Infrastructure Systems (CVIS) applications by usanguestionnaire and a driving
simulator study to a group of potential end usdrsis analysis should be
extended to the actual services and applicatiomggzed for deployment.

A cooperative system market macro-economic PESTysiraor a SWOT
analysis could also be of use.

The market analysis could be divided into two markggments: a) Services
market (Fleet Operators, including all agenciessinesses, etc., that own and
operate fleets of vehicles to accomplish their cipjes, including own-account or
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for hire commercial truck fleet operators, collgetiransport fleet operators, and
travelers, i.e. drivers of and passengers in vebjctegardless of vehicle type,
ownership or travel purpose.) b) Equipment market.

Branding of the cooperative ITS concept is alsodrtgmt in order to produce a
positive (and financially sound) response amonget@&d market segments such
as consumer product and infrastructure systemsdimgrconcepts. The CVIS
consortium has also discussed the opportunity 4oraed (re-name) cooperative
ITS into something more marketing oriented and explthe common use of
the term. The U.SVII Coalition (which includes the U.S. Department of
Transportation, state and local transportation @gsn nine major automobile
manufacturers and several associations) has s@gpartommon use of the term
IntelliDrive®M. The new name for the VII programme is encompaasksader
suite of potential technologies and capabilitientkhe original notion of Vehicle
Infrastructure Integration (VII) which was meaniafggfvithin a relatively small
community currently involved in research and depeient.

During the project’s lifetime, dissemination acties have also played a crucial
role within the project in promoting awareness anderstanding of cooperative
ITS technologies. These dissemination activitiesule demonstration activities
at the test sites and workshops and training oppiies through website,
newsletters, flyers and brochures. The contributbpress releases, articles and
other means such as visual and audio products ssclvideos, webcasts,
“podcasts” etc., mass broadcast media (TV, radi@gnother effective means of
dissemination.

Nevertheless, when marketing cooperative ITS, waritarget audiences should
be considered, and the marketing objectives may faareach audience. Target
groups could include a) “Decision-makers”, in ard® be aware of the
capabilities and benefits of the cooperative ITSteay b) End users (educate
users on the services being deployed and how thayrealize the maximum
benefits from those technologies) c) "Implementarsd operators” (public
agencies and private sector companies), who agtimfilement cooperative ITS
systems and operate and maintain them once they place.

Marketing should be tailored to each of the tamyetiences. In the short term, not
all vehicles and (local) road networks will be gqmped with on-board or roadside
units respectively. Thus an effective marketing paign could primarily focus
on a cooperative ITS champion test site where drsaccessful implementation
of cooperative ITS applications and services hanbachieved. For example,
decision makers at local / municipality level migioinduct an indirect marketing
campaign by introducing cooperative ITS into pulbtensportation through pre-
competitive procurement.

3.14 Deployment of services

Cooperative ITS services as deployed in Europdikely to constitute a varied and
heterogeneous patchwork of public, private and ceroial services that grow up around
some initial “seed” applications that take roospecific towns, road networks,
businesses and companies. In each case thereevatli bnperative for deployment (e.g. a
policy or legislative requirement, or a strong Ipesis case). In any case, a service
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provider could start deployment of a service ondécent enablers, operational and
technical conditions have been created, and pessitdw-stoppers have been mitigated
or avoided.

Critical issues to be addressed before startirepace include:

- Legal and regulatory constrainta suitable legal and regulatory framework will
proably lag behind the pace of technology develaye the start of cooperative
system deployment, the technologies enabling nevices will be in place but
regulations/laws may prohibit their deployment apération.

Technological maturitya successful service needs to adopt mature teagias
easily available on the market or to include aatlé technology evolution, e.g.
from portable devices towards fully embedded systemstarting with 2G
wireless communication and evolving towards 4G nietbgies.

Economicthe service economic model must be sound thrautglfirmm the point
of view of both service provider and customer/ufem initial fixed and mobile
equipment costs to ongoing operational and mainismaosts and customer
service costs. Numerous ITS services have faileduse the cost of equipment
installation was too great, or the cost of admerisg or operating the service
took too great a share of profits or benefits.

Infrastructure deploymenif the service needs specific communication or
operating infrastructure then this needs planniitg the relevant actors, and may
require an extended partnership with other sempiogiders or stakeholders. On
the other hand, some cooperative ITS services eatelivered with quite limited
and inexpensive infrastructure, such as a loc&ic=for commercial vehicles
that would need only a few roadside units and fBtr@n-board equipment.
“Ecosystem” creationfor widespread service deployment the most ingotrt
stakeholders’ needs and expectations should ba tat@eaccount to create an
“ecosystem” ready to accept and accelerate thegeyant of a variety of CVIS
services that could share infrastructure and inelelequipment. Such a
community are likely to grow only with sufficientigport from European,
national, and industry sector entities.

The European Commission’s ITS Action Plan and thiesequent ITS Directive of the
Council and Parliament at last provide a pan-Eumogeamework for deployment of ITS
services, with strong emphasis on the integratiovebicles and infrastructure, thus on
cooperative systems and services. While not fortiregdeployment of any cooperative
ITS services, this new policy and implementatianfework does pave the way for pan-
European interoperability by insisting that sergieglopt common specifications.

Some types of public cooperative ITS services tmay be in the first wave of
deployment in Europe include:
Limited Traffic Zones (LTZ) in metropolitan areas
Innovative mobile charging or payment schemes (ellgcollection, road pricing,
parking etc.)
Environmental measures, especially in metropobtiggas (tax or fare reduction).
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For a successful service deployment, integratiah aiready deployed services must be
ensured. Bundles of services have more chancecookss than a single service, since
user equipment can support multiple services, asing the value chain for both the
operator/service provider and the final user.

A new cooperative ITS service may need the conmtusi a contract between procurer
and supplier of a defined Service Level AgreemeBLA) to specify and ensure
minimum standards of service quality for users.sTimay specify the required service
behaviour (e.g. time to respond, data exchange eatailability, robustness etc.). A
deployment plan should include a marketing and anatysis, and target the robustness,
reliability and availability of the service with gpect the defined SLA and already
deployed infrastructure.
The service provider must integrate the service pmmants in the already existent
production infrastructure ensuring that scalabilayd performance are respected. In
particular, following elements should be considered
- Latency of data collection and processing and dabépdelays

Total volume of data to be gathered (database esig.)

Interdependencies with other deployed servicefiftridow forecasts, etc.)

Infrastructure requirements (e.g. IPv6 or IPv4 camitation, etc.)

Compliance of data security with laws and regutatio

Finally, service procedures should be documented manual for use by all involved
actors..
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4 The deployment model & framework

The overall deployment model and framework for @ragive ITS that has been
developed in the CVIS project covers the main el@smand stakeholders needed for a
working CVIS system. This framework was developgdhe Topic 8 team in the CVIS
DEPN sub-project over the course of the projece T@gam included many of the key
actors in cooperative systems deployment, includoag and commercial vehicle
manufacturers, public authority, traffic system p@igy, motoring association/service
provider, city traffic and mobility system operatord mobile network operator.

The model starts with identifying the main deploytnéactors and drivers such as
external influences including public demand foresahd efficient traffic of people and

goods, commercial transport needs and individuadgds for personal mobility. In the

model such external influences drive the overadldsefor cooperative systems. A set of
communications-enabled cooperative ITS servicesemhbg link between users’ needs
and the physical networks that deliver the serviteshe technology core of the system
model the road-side equipment is treated separétethy the vehicle equipment, while

both are connected through various cooperativeiGgifns as defined in the application
sub-projects of CVIS.

| External influences

i Public Commercial Personal i
' User Needs & .
o Public Commercial Personal
Applications
PP @ Users Users Users
CVIS Services
Public Commercial Personal
Services Services Services

Communication &

Systems Network R : Commercial
oadside ; Personal Car
systems L g;;gﬁf‘ﬁeet Systems

Vehicles & Road
Network/Equipment

Infrastructure & Roadside

Figure 6 Deployment model and framework

Figure 6 Deployment model and framework illustraties overall framework for the
CVIS deployment model. For each area mentionehéndeployment model there are
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issues and main drivers. These factors are prasémtthe following sections. Critical
issues that could only be resolved through CVISiadepent are described as well and
also potential showstoppers for CVIS deploymenter€hare also references to other
projects or work done within the different areas.

4.1 External Influences

4.1.1 Public

Main drivers

o0 growth of congestion, emissions and need to manatyeork
Critical issues

o limitations of conventional systems, data collegtio
Showstoppers

o lack of international standards to force interopéity

o unwillingness of automotive industry to equip véésc

o problems of user acceptance of cooperative systems
References

o Vll/ntellidrive ™ programme

o various pilots and field trials around Europe, &tM-TD, Trondheim,

SPITS, FREILOT

4.1.2 Commercial

Main drivers
o growth of networking in logistics will extend toglvehicle, driver &
cargo — all will need to be “always connected”
Critical issues
o relentless pressure to improve reliability, flektgiand efficiency will
mean the vehicle must be connected
o pressure will grow on city authorities, road operato create “intelligent
infrastructure” — to battle congestion, environment
Showstoppers
0 road operator/authority sector doesn’t establistasle standards for
roadside equipment to talk to trucks

4.1.3 Personal

Main drivers
0 growing base of highly capable, location-aware $pi@nes mean users
become accustomed to wide range of “apps”, inclyithoation-based
services
o0 availability of cooperative services for mobilityattractive commercial
services, obligatory regulated services...
Critical issues
0 cooperative traffic management seems to be indeitaltackle problem
of traffic congestion when infrastructure meansrasgtricted
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o demand management measures that are effectivecaegtable to the
public are likely to need CVIS technologies

Showstoppers

o lack of standards & interoperability

0 too high a price of equipment and services

0 user acceptance for data sharing, driving suppptications
References

o elmpact project, CODIA study

4.2 User Needs & Applications

4.2.1 Public

Main drivers
o availability of affordable, attractive products &rsices
0 need for accurate, timely data on traffic flowsylgems and incidents for
entire road network
0 growing pressure of congestion, charging, enviramadempact of traffic,
access control
0 quick access to (and correct information aboufjitraccidents,
especially if there is a fire and/or dangerous gaagolved
Critical issues
0 awareness, public vision of what cooperative TS da
Showstoppers
o lack of public confidence in data security, bersefit applications

4.2.2 Commercial

Main drivers
0 pressure to reduce costs, increase reliability difability
0 new regulations on truck operations, especiallgities
o growth of new open models for both technology goplieations
(supplanting closed, vertical, proprietary models)
Critical issues
o significant improvement in operations will need neativity between
trucks and Internet services
o all types of transport, standard as well as sp&@akport including e.g.
dangerous goods or high value goods, need to gaefiss from the
system
Showstoppers
o lack of standards and harmonisation
o lack of affordable products
0 resistance from drivers

4.2.3 Personal

Main drivers
0 consumers want safer, cheaper, better mobility
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0 concern about growing traffic congestion, journayeliability and costs
of mobility
0 increasing awareness, concern for environmentahatspof mobility
Critical issues
0 highest-quality information will require cooperaiVTS
o significant improvement can only be delivered witghicle-infrastructure
communication
0 personal data protection, privacy and liability
Showstoppers
o lack of standards -> high prices, no interoperspili
o lack of user acceptance

4.3 Cooperative ITS services

4.3.1 Public services

Main drivers
o0 car makers promote safety, economy, lower emissions
0 on board equipment manufacturers develop prodaatsake the vehicle
“online”
0 public authorities need to better manage mobititpie efficient, less
impact on environment)
Critical issues
o effectiveness of cooperative ITS to tackle congessind pollution in
urban areas
o individualised infomobility (e.g. communication bbne access policies)
Showstoppers
0 strong political commitment in supporting the dgphent of new
“mobility” services based on CVIS approach (V2V,Iyv2
0 suitable legal/regulatory framework to allow/promadieployment of
services
technological maturity (on-board unit, positioniaccuracy..)
0 need to create the conditions for new services etankroduction
o lack of political commitment to harmonisation beemenew technological
opportunities, law and regulations framework anstamers’ willingness
to adopt new systems
0 customers may use new services only if new appg&iatures are
provided and/or new obligations decided at politieael
References
0 research projects: GAL-PMI, OPEN-GATE, S.I.MO.NEaly)

(@)

4.3.2 Commercial services

Main drivers
o road safety and security
o environmental, fuel prices, GO
0 consumption behaviour, eg. growth in Internet tradé impact on
deliveries
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o increased demand for goods transportation, e.g-tedoor and
commercial service oriented distribution and Idgsst
o increased need for transport efficiency on existirigastructure and
improved support for co-modality and inter-moddlgons
0 supporting users when new legislation take efiegt, limitations
regarding transport of certain goods on roads rauth tunnels
Critical issues
0 establish a platform for communication and servaresitecture for
combining both public and commercial service offgs
0 integration with commercial service providers
Showstoppers
0 cost of equipment and services
0 speed of deployment
References
o FIDEUS, FREILOT

4.3.3 Personal services

Main drivers
0 users want their vehicle to be as connected asrtighile phone, and a
rich offering of location-based services
o0 telematics services are essential for the futuiece¥e improvements on
road safety, traffic and transport system efficierannd environmental
sustainability
Critical issues
0 need for harmonized and standardized solutions
o need for local, regional, national or European egrents among
stakeholders
0 public administrations can play an essential mlthe deployment of
cooperative systems, even for personal users
o identification of benefits for end-users
0 service usability is essential to ensure the useg@ance
0 awareness of products, services, benefits and \&luecessary to
stimulate the market
Showstoppers
o lack of services with high perceived reliabilitydantility based on real
time location information of the vehicle

4.4 Communication & system networks

Main drivers
0 evolution to heterogeneous network connectivityeyicks can use
multiple types of communication network (e.g. 3G;M/ WiMax,
broadcast)
0 cascading of future Internet technologies into rieoand consumer
products
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o

o

integration between IT and telecommunication sohdi— distributed and
cooperative systems and services

new market opportunities — innovative IT serviaeg, using Web
services

Showstoppers

o

o

o

o

o

o

short-range ITS communication standards and precatready yet
emerging new standards require time for consenstig@nsolidation
proper regulatory framework needed, including Gediion and
interoperability

IPv6 networks will soon be ready, but currentlyraal market demand
(will ITS market alone be sufficient to drive thransition IPv4 1Pv6 ?)
credible inter-working and evolution strategies yeit defined for
cooperative ITS integration with existing deployeddside infrastructure
roles and responsibilities of cooperative ITS aiill to be defined.

4.5 Vehicles

4.5.1 Commercial vehicle and fleet systems

Main drivers

0 expected increase of goods transport generategerase of transport
need on all transport modes (road, train, boataand

0 goods with special needs also increase, e.g. danggoods controlled by
complicated regulations (ADR), and can pose a sulisi threat to the
environment and those in the area if involved iraecident

o0 more transport of high value goods could lead tmmareased demand on
security measures

0 increase demand for transport efficiency and reedety

o0 increased global warming and demands fop @duction from all parties

o increased fuel prices

Critical issues

o

O O O0OO0OO0OOo

interoperability vehicle-infrastructure

manage legacy with already installed vehicle base

harmonised and standardised solutions for fleea&gport management
integration with nomadic devices for safety andesyscompatibility
dedicated services for goods transport

regulation

business models

Showstoppers

0]
0]

o

unclear ownership of service operation

lack of dialogue with traffic and transport regidatregarding
commercial transport

competition with commercially available systems

References

o

HeavyRoute

20/08/2010

34 Version 5.0



&CVIS

4.5.2 Personal car systems

Main drivers

o0 safety & security

o reduction of accidents

o reduction of CQand city traffic congestion

o new market opportunity (OEM and aftermarket)
Critical issues

0 unclear who will pay for the CS system and servyisbaring cost?

o ownership of vehicle data when sent to a serviogiger, who can use

this data?
0 market constraints e.g. if the system could alsades for authorities,
enforcement

Showstoppers
use of different telematics solutions is increasmgersonal cars
aftermarket systems mainly, yet some OEM systerist ex
dedicated services for info-mobility systems wil heeded
increased use of embedded electronics and sofiw#ne vehicles
integration with nomadic devices for safety andesyscompatibility
exploration of user requirements and needs througtket
communication, field-trials and early introductiohselected services
dialogue with traffic and transport regulation refjag urban and extra
urban mobility
0 regulations concerning vehicle, electronics anduency allocation
o0 development of services for selected markets isectmoperation with

public & private partners

O O O0OO0O0oOOo

(@)

4.6 Roadside Equipment

Main drivers
0 policies and politics
0 public authorities (urban and interurban road nekyo
o road operators (some parts of interurban road nm&wo
o infrastructure system suppliers
Critical issues
0 create public understanding
o justify the investment and expenditure from pubbtirces
0 cooperation of the responsible public authoritesriplement traffic
control strategies on long distance or cross balges
Showstoppers
0 no overall commitment
» to the functional architecture of cooperative ITS
* to a minimum set of applications
0 no serious willingness to cooperate (no or lateagegent and lack of
leadership by public authorities)
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o no valid and mature business model, confirmed blkesl stakeholders
(car-OEM’s, public authorities & road operatorspglier industry,
telecommunication industry)

o technical integration of cooperative ITS functiotyaio “old”
infrastructure systems (controller, traffic cenige)mpossible

0 competition between private cooperative ITS sereeatre and public
management and information centre

References
0 SPITS, COOPERS, VII / IntelliDriv¥’

4.7 Infrastructure and roadside

Prerequisite
o road users and road operators are both customers
Main drivers
0 road safety in combination with road maintenance
o0 on-line, real-time traffic management
0 user acceptability (drivers pay to use the roaek gifo to the road
operator, info must be usable for the road operathrnation-wide and
international introduction
o (pms), decongestion tools, online traffic manageme
0 bridge gaps in outcomes from vehicle or infrastitetbased solutions
o road operators’ needs — e.g. real-time pavemenagement systems
more cost effective solutions(benefits exceed gosts

o more affordable solutions(cost of capital, cosbwhership)

o reduction in overall infrastructure costs (e.g. éevixed signs and
detectors)

o top down targets (e.g. to halve road casualtid®igears)

0 “vision zero” concepts

0 address environmental impacts, reduce carbon emgsair pollution

o improve reliability of travel

0 encourage more “sustainable” travel

o increased use of non-motorised modes and interntp@@éight and

passenger)
0 maintain mobility
Critical issues
0 manage information exchange road-user <-> roadatqer
0 services design and testing should take accouetasftbility as shown by
objective impact studies of the services
0 must be government interest, policy makers nedxttaware of the
benefits
low cost systems in the vehicle or other businesdats should be
developed
understanding travel patterns...
real time variation
response to external stimuli
reducing casualties and accidents to “near zex@lse

(@)

O O0Oo0oo
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o

0]
0]
0]

achieving a “practical” and “acceptable” balancensen safety,
environment and mobility

accuracy and timeliness of information

appropriate and safe use of technology in travel

balancing individual and network “optimum”

Showstoppers

o

0]
0]

test sites in the road network, large scale dematnsh (TEN-T); road
operator must implement the “hardware” (e.g. eiscaition)
standards, regulations and norms are needed; datLion is a key issue
services must be cost-effective; the use of comtaomnology at the
beginning (VMS: variable message signs; TMC: tcaffiessage channel)
business cases are not convincing or significaotigim
liability for technical failure not clearly estabtied
consequence of failures too high

» fewer but more severe casualties

» lack of resilience — severe delays over extendeidge
infrastructure organizations incapable of operasingh systems

* lack of skills

» cost of ownership too high

» variable standards of operations

» competing or conflicting policy goals

» regulatory framework not consistent over large gmogeographic

market

public education, awareness and acceptance
lack of consensus on technical and operationatiatals

* interoperability

* legacy

* backward compatibility
migration path is not clear ( and potentially toad)
lack of clear “operational” vision

» what are “co-operative “ systems

* who does what

* why it is better than “non-co-operative” solution?

20/08/2010
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5 Ranking of deployment factors

In order to understand which factors determinedigy@oyment of a cooperative system, a
joint effort by the three cooperative systems IB¥IS, SAFESPOT, COOPERS) was
made to find the common denominators. To ensurepeocability the CVIS project
analysis adopted the methodology proposed by tHeESROT-project that included the
ranking of deployment factors with regard to batfience and uncertainty.

For CVIS the method used an assessment made bpHER& team of the degree of
uncertainty and of influence for 20 deployment déaston a scale of 1 to 10, The results
indicate which factors must be taken into accownbrder to a realistic and credible
deployment roadmap.
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@ Uncertainty
@ Influence

Penetration

Government involvement
Efficiency effects

Market demand

User acceptance

Regulation

Organisational complexity
Financing

System costs

Safety effects

Quality of service

Technical feasibility

System costs per equipped road side unit
Functionality

Synergy with other in-car systems
Allocation of liability
Geographical coverage

Privacy concerns

External influences

Compatibility

o
N
D
(o]
(o]

10

Figure 7 Ranking of deployment factors

The factors are ordered by combined uncertaintyiaftigence score. Note that technical
feasibility is judged to be of low certainty (cooptve systems technologies have been
proven in the work of the 3 IPs) but of high inthee (feasible technology is essential to
deployment of cooperative systems). On the othed hgovernment involvement is seen
as quite uncertain but as even more importancee(tisdittle sign until now that local or
national government bodies will lead cooperativestayn deployment; however
government is seen as of high influence and thexefeeded).
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Overall we can see that each of these 20 fact@eean as at least moderately influential
for deployment. Reassuringly, uncertainty is ass#ssostly as a less important factor
than influence, indicating that none of the factmdikely to be a show-stopper. To
conclude, there are many important factors thdtimfluence to a lower or higher degree
the deployment and market take-up of CVIS. Thosth wai relatively high level of
uncertainty means that it is particularly importemtvork with them in the early stages of
deployment.

6 Deployment scenarios

As an example of possible future pathways towarggementation, three different
scenarios are introduced. The scenarios start inoee angles of approach: public,
commercial and personal, depending whether theopmathnt driving forces come from
the public sector, the commercial transport sectothe mass market for individual
services. The stakeholders and main elements aceiloled in the sections above and are
the basis for the scenarios.

The chosen scenario approaches are shown in F8guhech describes the level of
government involvement compared to the market deiman

Scenario 1: Public

High policy
A Scenario 2:
Commercial
Government / vehicles . .
involvement cenario 3: _
Portable devices
implementation
» Market
demand
Public Commercial Personal

Figure 8 Scenarios

6.1 Scenario 1: Deployment via public policy implem entation

Cooperative systems have been identified as ongicolthat could potentially help with
some of the problems of ensuring sustainable mygbiéind the concepts have been
successfully proven in R&D projects over the pag fears. In this scenario where the
public sector would take the initiative for deplogmt by providing public funding and
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promoting clear standards, road operators and ehianufacturers would join in the
effort of building new communication and cooperatizapabilities in cars, trucks and
buses. With public policy favouring cooperative ITrSplace and the promotion of a
European harmonised technology platform includiggl, service providers would grasp
the opportunity to deliver services and contenduigh these new channels.

Public transport might be amongst the first to réa@ benefits as cooperative traffic
management began to reduce congestion “hot-spotsthian areas and buses and trams
began to benefit from priority throughout the roaetwork. Safety would improve, with
fewer fatalities and severe accidents thanks tdl ex@avice, hazard and road obstacle
warnings, speed advice and ghost driver detectpplications. Average traffic speeds
would increase due to a better traffic flow managetnand public confidence in public
would improve, leading to greater use of collectramsport.

Summary:

* Driving forces: In this scenario the strong demand for mobilityvess and
comfort is the crucial driver of change. From thensumer’s perspective, the
focus is no longer on different transport systefdmst on precisely tailored
solutions for individual mobility needs which diffaccording to situation.

* Applications: Public transport priority, car sharing, eco-driyin access
management, real time route planning and reroutingersection & priority
applications

» OBE: Distributed for free or subsidised (at a low cost)

» RSE: Pressure will grow on city authorities, road operatto create “intelligent
infrastructure” — to battle congestion, reduce @euots, improve environment

* Main Actors: Cooperative ITS will be financed (fully) by roagberators, who
will install the technological infrastructure alontpe roads and in traffic
management and information centres, and by udeau@h taxes and fees)

* Penetration: High once implementation programme agreed and d¢man
available.

6.1.1 Strong demand for safety services

Cooperative applications have shown through figklg that they can potentially reduce
congestion and enhance mobility and safety. In skhEnario strong demand for safety
related services is a crucial driver of changest&ys such as SAFESPOT (V2V) and
CVIS (V21) would be integrated into a common tedogy platform. The EU would
introduce legislation as a result of the eSafettiative. Amongst other things, eCall
services would be deployed Europe-wide.

6.1.2 Strong demand for mobility services

In this scenario strong demand for mobility sersiead comfort is a crucial driver of
change. From the consumer’s perspective, the fecu® longer on different transport
systems, but on precisely tailored solutions fatividual mobility needs which differ

according to situation. In the future, automobiteght be viewed as just one alternative
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among a wide range of attractive mobility optionmgegrated services like car sharing
models with cooperative ITS integrated or demandedrpublic transport without fixed
routes.

Access management and road user charging may sechre@ongested areas. In urban
areas, intelligent intersections will be introdudedities, where real time route planning
and rerouting would be possible. Drivers’ navigatsystems will calculate the fastest
route taking into account all obstacles (collisiamaffic lights, traffic jams, road blocks,
one way roads), and drivers will be able to bodhrtparking space. Special vehicles e.g.
emergency vehicles, public transport, taxis, wallé priority at traffic lights.

6.2 Scenario 2: Deployment via commercial freighta  nd fleet services

With mobility technology evolving relatively slowlyeconomic and political factors are
the dominating drivers of change in this scenarin.2020, market growth will favour
smaller and electric vehicles. Only low emissiorigkes are allowed in urban areas,
leading to modal shift for individuals, new typelsaity logistics for deliveries. Public
policy pursues the aim of reducing £é€missions while maintaining a balanced transport
system to keep up levels of mobility.

On the fleet and freight sector the picture is muwsitive. Commercial transport policy

is enjoying the benefits of cooperative ITS sersjceince the EU has financed their
introduction with the help of public subsidies teetcleanest goods vehicles and to the
cooperative infrastructure. Access control for lyegoods vehicles is introduced in cities

and truck tolling is implemented on highways. Trsidan load and unload at specially
equipped transhipment and rest areas. eCall is avarydin all trucks and passenger
vehicles.

Summary:

* Driving forces:

» a)growth of networking in logistics will extend toelvehicle, driver &
cargo — all will need to be “always connected”

* b) pressure to reduce costs, increase reliabilipréitability

* ¢) new regulations on truck operations, especiallities

» Applications: access control / loading zone & parking bookingdgbnic tolling

* Penetration: <10%

» OBE: Aftermarket solutions then integrated on-board popgint, “one box for
all”

» RSE: Pressure will grow on city authorities, road oparsito create “intelligent
infrastructure” — to battle congestion, improve ieowment, reduce emissions.

* Main Actors: Fleet operators (cargo fleets, courier fleets, ftaets, bus fleet),
local authorities, telecom providers, navigatioayiders, commercial vehicle
manufacturers and suppliers

» Deployment: In the short term, co-existence of non-CVIS equippehicles with
CVIS vehicles as both will have different methodl®perating. freight operators
and drivers should be engaged to include their mseds into the system design.
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6.3 Scenario 3: Deployment via consumer services

In this scenario, the cooperative ITS system wkeély be a consumer-driven service
business. Consumer acceptance will rely heavilytlma industry’s ability to tailor
services to meet individual needs. The consumaisstant desire for the newest and
easiest technology may make handheld systems nuocessful than built-in systems.
The auto industry takes years to get concept vehith consumers, whereas IT and
electronics companies have much faster turnaraumest— often just months. The ability
to update and mass-produce hand-held systems easjlymake them more widespread.
In addition, handheld systems offer portability amdild be more economical. Handheld
systems could potentially be coupled with cell plh@ervices to provide real-time traffic
information. Hand-held systems may be the moretjacchoice to reach as many
people as possible. If the auto industry begaraliirsg CVIS components into new cars
tomorrow, it could take a decade before the majaritcars on the road were equipped
with a CVIS system. As with the introduction andpgtion of complex new technology
systems, the actual implementation will probablyoire some combination of installed
components and hand-held versions. Consumers buagwgcars may like the luxury of
an installed version, but those already on the moagt look for a quicker and cheaper
alternative.

Private initiatives for development of CVIS systeomsild come from the electronics or
telecommunications industries rather than the aatwa industry. PDAs, cell phones
and laptops may become cheap and ubiquitous tpdime where the role of the OEM is

not critical. It may be more effective to determitiee best areas for government
investment to “pull” technology, rather than deyela preconceived notion of how
manufacturers will become involved with the indystProviding communication and

equipment standards, as well as building consum#tusiasm for cooperative ITS are
tactics that will most likely enable manufacturéssparticipate in deployment of such a
system with the greatest confidence.

In a scenario led by on-board infotainment seryiegample applications include internet
information, e-mail messages, but also parking sesérvation confirmation and other
logistics based confirmation/information services.

The driver when connected to his cooperative ITSesy will enter a destination in the
navigation system, that also provides entertainnagk information for the driver and

passengers as well as wireless internet connactiMite driver can phone, listen to music
while passengers watch videos. Driver and passergger check e-mail, the news, the
weather forecast, and can search for and reseciléiés like fuel, parking, restaurants,

hotels, maintenance facilities, shops, campsites et

The driver can also book and pay automaticallyaf@arking spot near his destination. If
the driver is held up, his booking can be autora#ificamended and offered to other
users, maximising the use of parking facilities letkeeping the personal benefits for
users.

Summary:
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» Driving forces: Consumers want real-time traffic information & reguidance
to help avoid congestion; consumer electronicsrefi@rtable devices with good
performance for low price; integrated devices stipensive and inflexible; traffic
information services often disappointing; FCD cdiilen & info services starting
to take off...

» Services:FCD collectionreal-time traffic & road status, incidentgngestion
avoidance through dynamic navigation (on-board)rante recommendation
(off-board)

* Maturity: proprietary systems based on 2G/3G in market movghort-range
communication integration, no traffic system-vediciteraction; R&D quite
advanced; large-scale FOTSs in planning...

* OBE: Cellular connected handheld / portable systemsigeawute guidance
with real-time traffic information; CVIS applicatiosoftware & 5.9GHz short-
range comms could be integrated

* RSE: To start, only cellular network needed; short-raogems not needed for
FCD or traffic info services

* Main Actors: Traffic info service provider, navigation/route aok service
providers, telecom operator(s)

» Deployment: High potential for service as smartphone apps;iplesadditional
service in aftermarket nomadic navigation systdimsted potential as embedded
services linked to single provider; issue for aggten of FCD from various
providers; issue for communication tariffs of tedco

7 Conclusions

The analysis in this work points to some generalchgsions, but does not lead to an
unambiguous roadmap for deployment. Rather, ittitles the most significant factors

and pre-requisites for deployment and discusses thatus and what still needs to
happen before they are resolved and constitutealoler for deployment.

Key conclusions include:

- deployment is unlikely to begin with sole implemaidn of vehicle communication
systems for V2V applications, due to the very Itead time before penetration
would be achieved,;
deployment may begin quickly if the public sect&ufopean or national) would
make a decision to mandate cooperative systenmmfor more applications such as
tolling, road charging, environmental access ompenative traffic management;
an appropriate level of standardisation is an ¢gdeme-requisite;
cooperative system concepts must be defined argptertacross the industry,
operator, authority and user sectors;
clear evidence of the usefulness and benefits gbeative systems must be gathered
and disseminated to all relevant sectors;

a suitable legal and regulatory framework needsetmn place to ensure the broad
availability of safe and secure applications thmndt jeopardise user acceptance;
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business models must be found that satisfy alséwtors that need to work together
in delivering cooperative systems;

organisational models must be found that ensui dlefinition of roles and
responsibilities and that succeed in bringing tbgeeffectively sectors that perhaps
are not used to working together;

individual cooperative ITS services must be defitiead bring substantial and quick
returns for all concerned stakeholders, and thabesbundled together in ways that
enable efficient and rapid deployment;

both vehicle and roadside equipment deploymentseethke account of the reality
of existing equipment, and to find a low-cost engagh that could include portable
devices in the vehicle, and the integration of &N¥ communication gateway with
legacy traffic management systems

many different potential pathways to deploymentiddoe taken, with quite different
outcomes at least in the short term; broadly, ticesdd be driven by the public sector
that would legislate for or invest in the servieesl infrastructure, by the commercial
transport sector driven by the search for proGigremies and efficiency as well as
by the need to comply with public policy; or by t@nsumer market, driven by the
rapid growth in personal communication devices serdices, by the telecom sector
moving into location-based and ITS services, anthbyconvergence of connected
services in home, work and travel contexts.
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D.DEPN.8.1

Annex A - Results from joint IP deployment workshop

Introduction

This Annex contains the results of a joint workshoganised by the thred'ramework

Integrated Projects on cooperative systems, beMits CSAFESPOT and COOPERS.
The workshop was organised on 14 May 2009 in Hetintime Netherlands. The goal of
the workshop was to identify common, but also progpecific, factors which determine
and influence deployment. Consequently the goal twwaslentify common and project
specific deployment challenges.

Results

Common and project specific deployment factors

Amongst the three IPs there was a common undeisgrabout the deployment of

cooperative systems, and about which factors apoitant for that deployment.

As

preparation for the workshop, the deployment teaembers from the three projects
rated deployment factors for their importance fepldyment of cooperative systems.
The result from the rating is shown in Figure 8eThsult was a distinction of common
factors (those achieving a top-5 rating for alethiprojects), and project specific factors
(top-5 rating for only one project). During the alission in the workshop, the project
specific factors were discussed and the differeme=e explained from the perspectives

of the projects.

Deployment factors SAFESPOT

Deployment factors CVIS

Deployment factors COOPERS

Total

government involvement

penetration

market demand

government involvement

penetration
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user acceptance
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market demand
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market demand

regulation

user acceptance

market demand

quality of service

regulation

regulation

government involvement

regulation
financing
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geographical coverage

compatibility

user acceptance

organisational complexity

safety effects

functionality

safety effects

system costs

compatibility

user acceptance safety effects
nencng - FYI

system costs geographical coverage
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quality of service

safety effects

technical feasibility

functionality

organisational complexity

allocation of liability

system costs per equipped road side

geographical coverage

system costs

organisational complexity

system costs

technical feasibility

allocation of liability

functionali
synergy with other in-car systems

technical feasibility

privacy concerns

compatibility

allocation of liability

allocation of liability

technical feasibility

privacy concerns

geographical coverage

organisational complexity

privacy concerns

privacy concerns

external influences

compatibility

common deployment factors

project specific deployment factors

Figure 9 Common and project specific deployment faors

The discussion resulted in the following explamatior the project specific deployment

factors.
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synergy with other in-car systems is especiallyangmt for SAFESPOT because
a dedicated in-car platform only for safety apglimas was considered a less
feasible scenario

efficiency effects were especially important for IS\because for both
governments and end users these efficiency eféeetthe main goal of
information services, and therefore an importaningportant argument for
financing them

financing was especially important for COOPERS bseahis project focuses
more on telematics and road operators. In thisrales context, in which
different (telecom) industries are involved and ethis closer to market
implementation than the other projects, there wstsaager focus on commercial
aspects and financing.

Common deployment factors weraarket demandand penetration Penetration is
obviously important because it is directly relatedthe effects of cooperative systems,
but also because cooperative systems require anoninipenetration level. Achieving
this minimum penetration level was identified asraportant deployment challenge.

Deployment challenges

In the second part of the workshop, deploymentlehgés were discussed in four groups
of people from the different IPs.

Group 1

One platform on which different kind of applicat®ooan be provided (safety, efficiency,
traffic management, tolling) is more likely as adi situation than different platforms.

Therefore the whole package of safety effectscieficy effects and environmental

effects should be considered. An important nexp ste enable the deployment is to
identify the individual break-even points for théerent stakeholders. Data collection is
important in this stage to ‘prove’ the expectedeetif and determine the break-even
points.

Group 2

There is a market demand for comfort services. Timerket demand for safety
applications is however not that obvious. Informatservices (CVIS applications) can be
provided on a platform of nomadic devices, whiclildogenerate a quicker penetration
of such applications. How to make the step towdh#sin-car safety platform needs
further investigation, where aftermarket safetyl@ppions that can be implemented in
the car could be a solution. A parallel process lbarforeseen in which government
involvement related to safety services and markeatilvement related to comfort services
ends up in one platform.

Group 3

There needs to be a focus on regulation. For exanmplSweden, Intelligent Speed
Adaptation was successfully tested in a field openal test. However, the step to make
ISA mandatory was not taken because the requigal feamework was not in place. A
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pathway of steps should be defined before the atignl can be realised. Pan-European
legislation is required.

Group 4

Three challenges were discussed. The first wasdrmwho has to choose the services
to deploy and how to bundle them. The second amgdies to identify which “lead” end
users should be addressed in a first wave of deg@ay. Typically lead users have high
needs for the services and are therefore willingaip more and accept the system despite
its initial imperfections. The third challenge ie bring the stakeholders together,
especially road operators and vehicle manufacturers

20/08/2010 48 Version 5.0



