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Abbreviations and Definitions

Abbreviation Definition

CAG Core Architecture Group

CFF Cooperative Freight and Fleet applications sub-project

CINT Cooperative Inter-urban applications sub-project

COMM Communications Technol ogies sub-project

COMO Cooperative Monitoring sub-project

CTA Cooperative Traveller Assistance (collaboration and set of
corresponding services within CINT)

CURB Cooperative Urban applications sub-project

CVIS Cooperative Vehicle Infrastructure Systems

DEPN Deployment Enablers sub-project

DG Dangerous Goods

EDA Enhanced Driver Awareness (collaboration and set of corresponding
services within CINT)

FOAM Framework for Open Application Management

IP Integrated Project (e.g. CVIS, SAFESPOT) or Internet Protocol

POMA Positioning and Mapping sub-project

RQ Requirement

RSE Roadside Equipment

RSI Roadside Infrastructure

RSU Roadside Unit

SP Sub Project (of CVIS) eg. COMM, FOAM, CURB...

TBD To Be Defined

ucC Use Case

UN User Need

WP Work Package
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1. Executive Summary

This document presents consolidated results from the first phase of the CVIS project, Use
Cases and System Requirements. During this phase, a set of user needs, use cases and system
reguirements was elaborated. Even though the system requirements are based on the existing
user needs, the systemitself will be designed to allow for more functionality in order to meet
even potential future needs.

D.CVI1S.2.2 Use Cases and System Requirements document is heavily based on the input
from the seven technol ogy- and application sub-projects. The document communicates the
system requirements to the devel opers who will be specifying and developing the CVIS
system architecture and components in the next project phases. It also presents the
requirements of this future system to all stakeholders that might be interested in the system.

This document also describes the methodology and the terminology used in the project.
Furthermore, the high-level use cases and system requirements that need to be fulfilled by the
entire system, every component, service, feature and application are described.

The document gives a good view on what will be developed in the project. However, for in-
detail descriptions of the use cases please see the sub-project deliverables. Related technical
aspects are described in other deliverables, e.g. Reference Architecture.

The final set of use cases and system requirements will be delivered at the end of the project
(Month 48), after going through revision of the implementation team and trial validation.
Therefore, it is already anticipated that this document will be amended several times
throughout the duration of the project.
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2. Introduction

2.1.Intended Audience

The intended audience of this document are al people interested in the CVIS project.
However four main audiences can be distinguished. These are:

The devel opers who will be developing the CVIS system in the next project phases,
The European Commission who is supporting the CVIS project,

The correlated projects in the area of the cooperative systems,

External stakeholdersthat would like to understand the CVIS system.

2.2.Document structure of thisdeliverable

This document aims to describe expected utilization of cooperative vehicle-infrastructure
systems enabled by CVIS. These results are derived through a process described in the
chapter 3, Methodology.

Chapter 4, User Needs depicts particular expectations of various actors participating in a
cooperative system. Chapter 5 summarises Use Cases that aim at fulfilling the User Needs.
Implementation of these Use Cases requires an enabling core technology platform for
provisioning of expected common services. The features and services described in chapter 6
are based on detailed requirements’ listing, which is documented in the Annex. Furthermore,
high-level system requirements and a full list of consolidated system requirements can be
found in the Annex.

2.3.Goalsof CVIS
As described in the project proposal, CVIS aims at achieving following general objectives:

To create aunified technical solution that will allow al vehicles and infrastructure
elements and nodes to communicate with each other in a continuous and transparent
way using a variety of media, with enhanced localization, and that will enable awide
range of potential cooperative servicesto run on an open application framework in
the vehicle and in roadside equipment;

To define and validate an architecture and system concept for a number of cooperative
system applications, and develop common core components that can be used to
support cooperation models in real-life applications and services that will bring
advantages to drivers, operators, industry and other key stakeholders,

To develop an open and interoperable concept for cooperative systems, based on a
standards-based open-source technology platform and common software modul es for
key applications: any equipped vehicle should be able to access and run any
application, anywhere in Europe where there is compatible roadside infrastructure.
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Regarding the first objective, arich set of traffic efficiency applications has been described in
detail, so that requirements derived from these applications would cover all aspects of
underlying technology solution, thereby enabling emergence of a desired unified cooperative
technical solution. This deliverable provides the first iteration of such requirements collection.

The collection of all CVIS use cases — on both application and core technology level —
answers the question of what a cooperative system must do. This overview of CVIS use cases
is therefore the starting point for the architecture and system concept, which shall describe the
means of enabling all these actions through an effective common architecture and system
concept.

Particulars of the third goal are subject for subsequent work phases.

30/11/2006 8 Version 1.0
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3. Methodology

The project proposal identifies so called “applications’. These are initia conceptual ideas,
examples or ‘show cases of what the CVIS project isaiming to deliver.

Being inspired by these applications, the entire CVIS system concept has been elaborated.
The following procedure- also illustrated as “V-model” in the figure 1 - is adopted:

User needs are identified with the background of the CVIS applications
Use cases describe the processes which are set up to satisfy the user needs

System requirements depict all capabilities of the systems (WHAT it can do). They
support verification and tests after development has finished.

Specifications determine, HOW the system will achieve to meet the requirements. There
will be identified system features i.e. distinct parts of the systems delivering solutions for
the requirements (core components). It will be tracked, if all requirements are adopted by
minimum one feature.

Implementation will create the specified components

Tests will approve the correct functioning of the implemented components. All system
requirements adopted have to be verified.

Validation finally identifies, if al targets for the applications have been reached. User
needs will figure as baseline.

==
==
~ ==
- ==

v

Figure 1. V-model used in the CVISproject
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3.1. Therelation between user needs, use cases, and system requirements

Between a system concept and a detailed design there are a number of different levels of
description that it is possible to give about a system, or a class of systems. They have been

given

the titles user needs, system characteristics, system requirements and system

specifications by CONVERGE.

The CVIS project adopts and extends this approach by selecting the levels of user needs and
system requirements as important levels to be defined in the project and by adding the
intermediary level of use cases. This additional layer is considered useful to link user needsto
specific use cases that will be implemented and tested; also, these additional level of use cases
provides a more concrete basis for the identification of related system requirements.

User needs, use cases and system requirements are defined as follows:

User needs emanate from the users and are entirely user-oriented. They will not
necessarily be consistent, and are likely to be expressed in plain text, with informal
diagramsif necessary to be more comprehensive.

Use cases define a subset of the functionality of a system. They are primarily used to
define the behaviour of a system without specifying itsinternal structure.

System requirements are system- and implementation-oriented, and will use (semi-)
formal text techniques to capture all the requirements; they will not necessarily be
easy to read by the users. The primary requirements will come from the use cases, but
in addition the system engineers and system architect(s) will add derived requirements
to provide the working characteristics of the system.

3.2.Harmonized description of Use Cases and Requirements

While CVIS has been divided into sub-projects for the sake of establishing focused team
works, cross checking and understanding each others©requirements is essential. For this
purpose, the following harmonization methodology has been followed.

A) Use of common Use Case and User Needs description template

B)

For consistency of descriptions and common understanding, the first action of CVIS
WP2 has been to define a template for Use Case descriptions. This template has been
discussed and harmonized with SAFESPOT project as well. User Needs — which are
categorized by related Use Case — are also described through a common templ ate.

Maintaining common list of stakeholdersand actors

Further to describing communication types — such as vehicle-to-infrastructure data
exchange — it is important to define the actors involved in a particular Use Case and
their role within the transactions flow. Most CVIS Use Cases are turning out to
involve alarge number of actors within a complex web of transactions. To enable each
sub-project to position their transactions in relation to other sub-project contributions,
it is essential to use common reference to possible stakeholders and actors.
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C)

D)

E)

Use of common Use Case actor sdiagram and flowcharts

Graphical representation of CVIS Use Cases in the form of Actors View and
Transactions Flowchart is a useful tool for explaining a Use Case, and at the same
time provides a proper baseline for subsequent WP3 work. For the usefulness of these
diagrams for WP3 and beyond, it has been decided that they will be created or
eventually converted into an appropriate SW tool for specification and design support.
“Enterprise Architect” has been chosen for this purpose. The elements and layout of
the graphical representation have been described via atemplate in WP2.

Requirement interviews among sub-pr oj ects

While it is the responsibility of each Use Case author to derive the list of requirements
for the Use Case, executing this task on detailed level is very challenging without
expertise with technologies of other sub-projects. Therefore each core technology sub-
project has been arranging interviews with other sub-projects. During these interviews
each proposed a list of requirements that can realistically be supported for a given
technology area, and checked the match against expectations.

Checking requirement list against service and featur e development plans

The goal of WP3 is the specification of each sub-project contribution to the CVIS
prototype. As starting point, WP2 is required to phrase these results in terms of
features and services. These features and services describe in laymen® terms what
each core technology sub-project shall contribute, without specifying how a serviceis
implemented. It is the responsibility of each core technology sub-project to check their
list of features and services against the list of requirements placed onto them. This task
ensures that each sub-project has come up with a complete set of functional blocks, so
that WP3 needs only to specify existing blocks and not to define new functionalities.

Maintaining common Data Elements Definition

The activity for establishing common Data Elements Definition is initiated in WP2.
Cooperative Data Elements are defined on high level in WP2, and detailed attributes
for each are elaborated in WP3. These definitions shall be common between CVIS and
SAFESPOT. The goal is to enable distinct cooperative applications to easily obtain
data elements of interest. Without common data element definitions each data objects
could be exchanged just in application specific encoding, which would hinder
processes among distinct applications.

3.3.Keeping User Needs and Requirements up to date

The current listing of Use Cases and Requirements is the first iteration for CVIS. This listing
shall be kept up-to-date during project lifetime, with the help of a strict update procedure and
a collaborative requirements management tool. Such tool allows entering new requirements as
they are identified, and requesting responsible persons from core technology and application
sides to verify if and how this requirement can be accommodated by core technology services
and developed applications. The requirement management tool can report the actual
validation status for each requirement. Similarly, User Needs list is kept up to date as well,
and each User Need® projection to relevant Use Cases is maintained.
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The process flow of User Needs, Use Cases and System Requirements updates shall be the
following:

1. A developer, agroup of developers or any stakeholder in the CVIS world proposesin
relation to a utilized service or application:
a changeto an existing user need, use case or requirement,
b. removal of an existing user need, use case or requirement or
c. additional new user need, use case or requirement

2. The SP requirement responsible person, validates this user need, use case or
requirement to ensure that it does not conflict with other user needs, use cases or
requirements within the SP or with, to his knowledge, other SP sUN, UC’'s or Reg. In
case of further dependencies, SP requirement responsible also involves in further steps
responsi ble persons on dependent requirements.

3. The SP requirement responsible eval uates the feasibility of meeting this user need, use
case or requirement:
a Itisfeasiblethrough asmall update to an existing feature or service,
b. Itisfeasible, but introduction of a new feature or service is needed. The system
release isindicated, which can possibly contain this new service.
c. Not feasible

4. The SP requirement responsible discusses with SP leader the feasibility eval uation.
This group approves or rejects the proposal.

5. Therequirement is updated in the Collaboration tool and information about the update
is distributed by the SP requirement responsible persons to their SPs

30/11/2006 12 Version 1.0
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4. User Needs

The first step in understanding the user needs is to understand who the users (Stakeholders
and Actors) are. Presented here isthe list of CVIS stakeholders and actors. Thislist and
definitions are being cross-checked with FRAME, SAFESPOT and COOPERS projects. The
final goal isto have acommon list of stakeholders and actorsin European projectsin order to
enable further synchronization between projects.

4.1.Stakeholders and Actors
The following Stake holders and Actors have been identified in the CVIS project:

End User
Is an actor using CVIS services on a Client Device.

Service Provider
The legal organisation that procures services including the corresponding content.

Service Developer

An organisation which is building or selling services and its necessary equipment to consume
it. As an actor that interacts with the Development Centre and the Certification Centre in
order to develop CVIS-compliant service applications. Depending on the situation, this actor
may take on various roles.

Operators
Road Operator
Organisation responsible for maintaining the roads and managing the traffic on it.

Public transport operator

Public Transport Operator is a human entity or organisation that uses the facilities of the
system to manage the provision of Public Transport services. The system may be in
communication with more than one human entity that is a Public Transport Operator. Each
entity may all belong to the same Public Transport organisation, or to different organisations.

Emergency operator

Is a human entity or an organisation that uses the facilities of the system to manage some of
the activities carried out by the Emergency Services in response to incidents. The scope of
activities shall be limited to the management of vehicles belonging to the Emergency

30/11/2006 13 Version 1.0
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Services, plus the provision and receipt of information about the incidents. The system may
be in communication with more than one human entity that is and Emergency Operator. Each
entity may belong to the same Emergency Service, or to different Services.

Service Centre operator
An Organisation being responsible to run a Service Centre.

Application M anagement Centre oper ator
An Organisation being responsible to run an Application Management Centre.

Fleet operator

The fleet operator is a human or organisational entity that uses the facilities of the system to
manage afleet of freight carrying vehicles that are licensed to operate on the road network. It
shall be possible for the human entity that is the Fleet Operator to also fulfil the role of a
Freight Operator. The system may be in communication with more than one human entity that
is a Fleet and/or Freight Operator. Each entity may belong to the same fleet and/or freight
management organisation, or to different organisations.

Freight Operator

Freight operator is a human entity or organisation that uses the facilities of the system to
manage the transportation of freight. It shall be possible for the human entity that is the
Freight Operator to also fulfil the role of a Fleet Operator. The system may be in
communication with more than one human entity that is a Freight and/or Fleet Operator. Each
entity may belong to the same freight and/or fleet management organisation, or to different
organisations.

Networ k Operatorsand Providers

Offer wireless and wired connectivity to make CVIS devices able to communicate and
exchange required data and information.

Manufacturer/Supplier
System supplier

The system supplier is concerned with the development, production and distribution of the
system or system components. The system supplier is interested in opening up a market for
the new systems and in showing the advantages of using the system.

In CVIS there are following types of system suppliers. OEM, Vehicle Manufacturer,
Roadside equipment manufacturer, Traffic management system supplier
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OEM

An original equipment manufacturer (frequently abbreviated "OEM") is a company that
builds products or components which are used in products sold by another company (e.g.,
Delphi is the GM OEM supplier of the climate control system for the Fusion vehicle
manufactured by GM). (source: wikipedia.org).

Vehicle manufacturer
Manufacturer of the vehicle

Roadside equipment supplier

Want to increase equipment sales and service provision by offering added value to the road
operators and road usersin terms of safety, throughput, comfort, etc.

Traffic Management equipment supplier

Want to increase traffic management equipment sales by offering added value to the road
operators and road usersin terms of safety, throughput, comfort, etc.

Authorities
Certification Authority

An Organisation which issues digital certificates for use by other parties. The certificates
figure as approval for the certified item is valid (i.e. it complies with an assured
characteristic).

Public Authority

A public authority is a type of public benefit corporation that takes on a more bureaucratic
role, such as the maintenance of public infrastructure that often has broad powers to regulate
or maintain public property (wikipedia.org).

Road authority

Responsible for the policy making, enforcement, and rescue operations in road transport.
They want to reduce the negative effects of the road transport system.

Driver

This stakeholder represents the human entity that controls a licensed vehicle on the road
network. Following sub-types of the stakeholder “Driver” are used in the CVIS world:

30/11/2006 15 Version 1.0



’/
) Use Cases and System
Requirements

Private vehicledriver

A person driving acar, or alight van.

Freight vehicledriver

A person driving a vehicle that is designed and licensed for purpose of carrying fright of any
kind.

Emer gency vehicle driver
A person driving a vehicle belonging to one of the Emergency services.

Hazar dous Freight vehicledriver

A person driving a vehicle that is designed and licensed for purpose of carrying hazardous
fright.

Public Transport Vehicle Driver
A person driving avehicle that is licensed to carry fare-paying passengers.

Traveller
There are two types of traveller:
Dynamic traveller

Dynamic traveller is a human entity that is currently using the facilities of the system to help
them complete his’her journey. The system may be in communication with more than one
human entity each of which isaDynamic Traveller.

Static traveller

Static traveller is a human entity that is currently using the facilities of the system to plan a
journey. The system may be in communication with more than one human entity each of
which isaDynamic Traveller.

Association of motorists
Want to strengthen their position by offering value to motorists in defending their interests.

I nsurance Company

The insurance company is a private company assuring vehicle damages. It wishes to offer to
the fleet owners or to private drivers new fares policies based on cooperative systems.
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Health Services

The health service is a public entity (typically a hospital) that needs to know the details of an
accident involving dangerous goods, in order to prepare for suitable care for people involved.
The Emergency Rescue operator is a sub-actor or function at the Health Service.

Incident M anager

The legal organisation responsible for managing incidents and keeping up the road safety
standards along the incident location,

Town Supervisor

Town supervisor is responsible for traffic management on town level. They have the
responsibility of creating a smooth, accident-free optimal traffic flow in towns.

Traffic Managers

Traffic managers are responsible for traffic management on network level. They have the
responsibility of creating smooth, accident-free optimal traffic flows on road networks.

Transport Providers

Transport provides want it vehicles to travel from A to B in a fast, safe and efficient and
effective way. Are interested in intelligent travel assistance and new services as long as it
improves the performance of its business.
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4.2.Reference Application User Needs

As described previously, User Needs emanate from the users and are entirely user-oriented.
They will not necessarily be consistent, and are likely to be expressed in plain text, with
informal diagrams if necessary to be more comprehensive.

4.2.1. User Needson Interurban Applications

CINT has identified the following objectives, as high level expressions of User Needs, per
involved stakeholder/actor and application.

Short Name

Text/description

Traveller

CV-UN-SP3.2-0001

Traveller - CTA: Journey
planning

Individual objective is to:
— come to a journey plan with an acceptable
and reliable travel time and ditto travel costs,
Collaborative object is to:
— come to a balanced usage of the interurban
road network in time and space;
— come to acceptable and reliable travel times
over the interurban road network.

CV-UN-SP3.2-0002

Traveller — CTA: Preparation
of the journey (vehicle trip)

Individual objective is to:

— Be well prepared for the conditions which
can be expected during the journey annex
vehicle trip

Collaborative object is to:

— come to acceptable and reliable travel times
over the interurban road network;

— realise a safe and fluid traffic flow over the
interurban road network.

Navigating Vehicle Driver

CV-UN-SP3.2-0003

Navigating Vehicle Driver —
CTA: Contain the journey
(vehicle trip)

Individual objective is to:

— Be well prepared for the conditions which
can be expected during the journey annex
vehicle trip

Collaborative object is to:

— come to acceptable and reliable travel times
over the interurban road network;

— realise a safe and fluid traffic flow over the
interurban road network.

CV-UN-SP3.2-0004

Navigating Vehicle Driver —
CTA: safeguarding condition
of passengers and vehicle
during the journey (vehicle

trip)

Individual objective is to:
keep the vehicle, vehicle driver and
passengers in an appropriate condition
during the trip;

Collaborative objective is to:
realise a safe and fluid traffic flow over the
interurban road network

M anoeuvring

Vehicle Driver

CV-UN-SP3.2-0005

Manoeuvring Vehicle Driver
— EDA: handle incident
situation

Individual objective is to:
have a safe and fluent trip, with no
unintentional violation of actual traffic rules;
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anticipate on the traffic situation on the
forthcoming road segments;

Collaborative objectives are to:
Realise a safe and fluid traffic flow over the
interurban road network.

CV-UN-SP3.2-0006

Manoeuvring Vehicle Driver
— EDA: handle incident
situation

Individual objective is to:
support the PSAP and traffic manager (and
thereby incident manager) in shortening the
time between occurrence and detection &
notification of the accident / incident;
prevent second order collisions (e.g. bump
into already collided vehicles, bump into
cargo fallen of a lorry, run into a ghost
driver);
- prevent the emerge of a shock wave;
Collaborative objective is to:
Save lives;
Free the road from obstacles as fast as
possible;
Prevent serious congestion.

Traffic Manager

CV-UN-SP3.2-0007

Traffic Manager — CTA:
Balanced use of the road
network

Individual objective is to:
stagger traffic over the interurban road
network;

Collaborative objectives are to:
come to a balanced usage of the interurban
road network in time and space;
come to acceptable and reliable travel times
over the interurban road network.

CV-UN-SP3.2-0008

Traffic Manager — EDA:
Enhance Situation
IAwareness of Vehicle
Drivers

Individual objective is to:
Reduce the number of blockages on
interurban roads due to incidents;
Collaborative objectives are to:
Enhance the road safety and reduce the risk
for accidents;
Come to reliable travel times over the
interurban road network.

CV-UN-SP3.2-0009

Traffic Manager — EDA:
Manage incidents &
accidents

Individual objective is to:
Reduce the number of blockages on
interurban roads due to incidents;
Collaborative objectives are to:
Enhance the road safety and reduce the risk
for accidents;
Come to reliable travel times over the
interurban road network.

Service

Provider

CV-UN-SP3.2-0010

Service Provider — CTA:
Journey Planning Assistance

Individual objective is to:
Support traveller and navigating vehicles
driver during the journey annex vehicle trip
Collaborative object is to:
Come to acceptable and reliable travel times

over the interurban road network.
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Beyond the scope of CINT User Needs:

Service Provider — Environmental Conditions (linked to / part of EDA);
Guard for Mobility and Environment — Set Traffic Demand Strategy (linked to / part of

CTA);

Road Operator — Set Road Pricing Scheme(s) (linked to / part of CTA).

4.2.2. User Needson Urban Applications

CURB hasidentified the following User Needs:

Short Name

Text/description

Dr

iver

CV-UN-SP3.1-0003 |Driver: on-trip information on

current traffic conditions

The Driver needs to receive reliable and up-to-date
on-trip information on the current traffic conditions
and incidents in certain urban areas to be able to
adjust the intended routes.

CV-UN-SP3.1-0028 [Driver: intersection approach

The Driver needs a fluid and relaxed approach to
urban intersections.

CV-UN-SP3.1-0051 |Driver: optimal routing

advices and route updates

The driver needs to receive optimal routing advices
based on high quality traffic information on the urban
network. In case of incidents on the intended route
the driver needs to receive updated routing advice
and information why the intended route has changed

Road Operator

CV-UN-SP3.1-0113 |Road Operator: support
implementation of
cooperative traffic
management scenarios by

strategic routing

The road operator needs to support network routing
services for individual vehicles to offer route options
allocated to the current traffic management scenario
(services that cannot be offered in a collective way).
By offering these route options the implementation of
traffic management scenarios is supported and the
efficiency of the network increases.

CV-UN-SP3.1-0115 |Road Operator: evaluate
cooperative traffic
management and control

strategies

The road operator needs to evaluate the effects of
certain cooperative traffic management scenarios in
order to optimize these strategies. By simulating and
by direct monitoring of the effect of the strategies, the
cooperative management scenarios in an off-line or
on-line process using historical traffic data,
modifications of certain measures can be evaluated.
The determination of the effects of (a combination of)
certain modified measures will allow to use improved
traffic management strategies in the future and
assess the effect of models, strategies, tuning and
generally assess the network behave.

CV-UN-SP3.1-0116 |Road Operator: information

on route choice

The road operator needs to receive information on
the actual route choice of the road users in order to
find road user preferences and resources in the
network and to evaluate user acceptance of route
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recommendations.

The ability is to monitor the responsiveness of the
routing strategy and provide information to predict
and manage the transport demand

CV-UN-SP3.1-0118

Road Operator: utilize road

capacity

The road operators need to efficiently utilize
available road capacity, possibly sharing PT-lane to
\vehicle.

CV-UN-SP3.1-0123

Road Operator: Check
license for bus lane use

The road operator needs to detect and enforce
\vehicles using bus lane without having access
license

CV-UN-SP3.1-0126

Road Operator: Configure
\vehicle priority on an

intersection

The road operator needs to configure vehicle priority
at intersection for certain vehicle classes (emergency
\vehicle, trucks with dangerous goods) according to
their local traffic policy, rules and environmental

policy.

CV-UN-SP3.1-0128

Road Operator: intersection

approach

The road operator needs to reduce acceleration and
deceleration procedures while vehicles are
approaching an intersection in order to reach a more
fluid (and for the driver relaxed) traffic flow and to
improve efficiency and safety at urban intersections.

CV-UN-SP3.1-0149

Road Operator: local traffic

overview

The road operator needs the local controllers to have
an accurate and detailed overview on the current
traffic situation at local level. This helps to adjust and
to optimize (local) traffic control and to improve
network efficiency.

CV-UN-SP3.1-0150

Road Operator:
implementation of
cooperative traffic

management strategies

The road operator needs to implement cooperative
traffic management scenarios in the urban network in
order to optimize traffic flow and reduce congestion.
The optimal predefined and evaluated scenario
referring to a certain network traffic state needs to be
chosen.

CV-UN-SP3.1-0154

Road Operator: exchange of

state and solution
information

The road operator needs the routing sub-systems to
share information on traffic state and generated
solutions with cooperative systems deployed in
nearby in order to provide coherent information to the
end-user

CV-UN-SP3.1-0155

Road Operator: road
partition and rule setting

The road operator needs to be able to set-up
cooperating system (121) in nearby areas that imply
different rule of operation , e.g. efficiency based,
traffic calming, environmental care in order to refer to
the intended control policy of a certain area.

Traffic

M anager

CV-UN-SP3.1-0213

Traffic Manager: support

implementation of
cooperative traffic

management scenarios by

strategic routing

The traffic manager needs to support network routing
services for individual vehicles to offer route options
allocated to the current traffic management scenario
(services that cannot be offered in a collective way).
By offering these route options the implementation of
traffic management scenarios is supported and the
efficiency of the network increases.
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CV-UN-SP3.1-0215 [Traffic Manager: evaluate
cooperative traffic
management and control

strategies

The traffic manager needs to evaluate the effects of
certain cooperative traffic management scenarios in
order to optimize these strategies. By simulating and
by direct monitoring of the effect of the strategies, the
cooperative management scenarios in an off-line or
on-line process using historical traffic data,
modifications of certain measures can be evaluated.
The determination of the effects of (a combination of)
certain modified measures will allow to use improved
traffic management strategies in the future and
assess the effect of models, strategies, tuning and
generally assess the network behave.

CV-UN-SP3.1-0216 [Traffic Manager: information

on route choice

The traffic manager needs to receive information on
the actual route choice of the road users in order to
find road user preferences and resources in the
network and to evaluate user acceptance of route
recommendations.

The ability is to monitor the responsiveness of the
routing strategy and provide information to predict
and manage the transport demand

CV-UN-SP3.1-0250 [Traffic Manager:
implementation of
cooperative traffic

management strategies

The traffic manager needs to implement cooperative
traffic management scenarios in the urban network in
order to optimize traffic flow and reduce congestion.
The optimal predefined and evaluated scenario
referring to a certain network traffic state needs to be
chosen.

CV-UN-SP3.1-0258 [Traffic Manager: road

network state assessment

The traffic manager needs to evaluate the state of
the transport network.

The road state network assessment is at three levels
(i) for the traffic mobility planning, (ii) the network
behaviour and (iii) the control level. The state
assessment is possible with data on real-time, for
traffic control, at on-line, for congestion warning, and
at batch mode for traffic planning. The purpose of the
assessment is both of operation, post and pre-
deployment and for development.

CV-UN-SP3.1-0259 [Traffic Manager: Network
IAssessment Data Quality

Indicator

The quality of the network assessment data is a key
element for the reliability of the information provided
to the Traffic Manager, Road user and Traffic
Solution Supplier. Therefore the quality of the data
needs to be good and trustable.

Public Authority

CV-UN-SP3.1-0315 |Public Authority: evaluate
cooperative traffic
management and control

strategies

Public authorities need evaluated and optimized
cooperative traffic management scenarios to be
implemented in the network of their responsibility.

CV-UN-SP3.1-0318 |Public Authority: People

mobility enhancement

Public authorities need to enhance people's mobility
and to improve the quality of people's mobility (e.g.
by creating space for public transport)

CV-UN-SP3.1-0350 |Public Authority:
implementation of
cooperative traffic

management strategies

Public authorities need cooperative traffic
management scenarios to be implemented in the
urban network in order to optimize traffic flow and
reduce congestion. The optimal predefined and
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evaluated scenario referring to a certain network
traffic state needs to be chosen.

CV-UN-SP3.1-0356  |Public Authority: pedestrian
in traffic management and

control

Public authorities need the traffic management
system to consider vulnerable road users (e.g.
pedestrians) as part of the cooperative strategies.
Those road users need to be able to move safely
within the network.

Traffic Solu

tion Supplier

CV-UN-SP3.1-0415 [Traffic Solution Supplier:
evaluate cooperative traffic
management and control

strategies

The traffic solution supplier needs to provide the
possibility to evaluate the effects of cooperative
traffic management scenarios in order to optimize
these strategies.

CV-UN-SP3.1-0416 [Traffic Solution
Supplier:information on route

choice

The traffic solution supplier needs to provide the
possibility to receive information on the actual route
choice of the road users in order to find road user
preferences and resources in the network and to
evaluate user acceptance of route recommendations.
The ability is to monitor the responsiveness of the
routing strategy and provide information to predict
and manage the transport demand

CV-UN-SP3.1-0456 [Traffic Solution Supplier:
pedestrian in traffic

management

The traffic solution supplier needs to be able to
provide systems that also consider vulnerable road
users (e.g. pedestrians) as part of the cooperative
traffic management.

CV-UN-SP3.1-0458 [Traffic Solution Supplier:
road network state

assessment

The traffic solution supplier needs to provide the
possibility to evaluate the state of the transport
network.

The road state network assessment is at three levels
(i) for the traffic mobility planning, (ii) the network
behaviour and (iii) the control level. The state
assessment is possible with data on real-time, for
traffic control, at on-line, for congestion warning, and
at batch mode for traffic planning. The purpose of the
assessment is both of operation, post and pre-
deployment and for development.

CV-UN-SP3.1-0459 [Traffic Solution Supplier:
Network Assessment Data

Quality Indicator

The quality of the network assessment data is a key
element for the reliability of the information provided
to the Traffic Manager, Road user and Traffic
Solution Supplier. Therefore the quality of the data
needs to be good and trustable.

Public Tran

ort Operator

CV-UN-SP3.1-0523  |Public Transport Operators:
licensed vehicles on bus

lane

Public transport operators need to avoid vehicles
using bus lanes without having access license

CV-UN-SP3.1-0524  Public Transport Operators:
No disturbance of Public

[Transport

Public Transport operators need to avoid
disturbances of public transport services by other
\vehicles especially in dedicated PT-lanes
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4.2.3. User Needson Cooperative Freight and Fleet Applications

CF&F Dangerous Goods application has identified the following User Needs, which are
related specifically to freight & fleet management applications:

Short Name

‘Text/description

Health Service (HS)

CV-UN-SP3.3-0111

Health Service (HS): correct
information

HS needs to Know DG characteristics in order to
prevent casualties and to treat people

Road Operator

CV-UN-SP3.3-0127

Road Operator: accident
management

Road Operator needs to know the accident location
in order to manage the traffic properly and inform
Heath Services, Fire Fighters, Emergency Rescue
Services, road users (with variable message panels,
..), Fleet Managers, local authorities, ...

CV-UN-SP3.3-0125

Road operator: DG
transportation on safe roads

Dangerous goods transportation needs to be
directed onto suitable and safe roads.

Public Authority

CV-UN-SP3.3-0190

Public Authority: DG
monitoring

Needs to monitor the whole trip in order to react
quickly in case of changing traffic situations.

CV-UN-SP3.3-0191

Public Authority: DG
information and DG
conditions

Needs to have information about the DG vehicle type
as well as goods type and amount; this is important
for safety reasons

CV-UN-SP3.3-0192

Public Authority: DG vehicle
hand-over

The monitoring of dangerous goods transports needs
to be handed over efficiently between various
regions

CV-UN-SP3.3-0193

Public Authority: DG
transportation on safe roads

Dangerous goods transportation needs to be
directed onto suitable and safe roads.

CV-UN-SP3.3-0194

Public Authority:
enforcement of regulation

It must be possible to enforce of regulations
(selected road, legal speed, educated driver)
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CV-UN-SP3.3-0195 |Public Authority: accident

management

Public Authority needs to know the accident location
in order to manage the traffic properly and inform
Heath Services, Fire Fighters, Emergency Rescue
Services, road users (with variable message panels,
..), Fleet Managers, local authorities, ...

CV-UN-SP3.3-0196  |Public Authority: DG
Preferred temporary network

change

The Public Authority needs to be able to change the
preferred road network for DG in case of accident

CV-UN-SP3.3-0197  |Public Authority: DG

escorting

It must be possible for the Public Authority to identify
the need for an escort for a DG transport, based on
the goods type and destination.

Dri

Iver

CV-UN-SP3.3-0134  |Driver: request help

It must be possible for the driver to send a help
request through HMI, in case of accident or in case
of problems related to DG transportation

Fleet Operator

CV-UN-SP3.3-0141 |Fleet Operator: accident

management

It must be possible to re-construct the events around
the incident afterwards (position, speed, goods
temperature etc).

CV-UN-SP3.3-0142 |Fleet Operator: DG
information and DG

conditions

Information about DG goods type and about the
condition of the DG is important for safety and needs
to be known to the Fleet Operators.

CV-UN-SP3.3-0143 |[Fleet Operator: vehicles

monitoring

The Fleet Operator needs to monitor all DG vehicles
of its own fleet and the real time information about
traffic information, to increase efficiency

CV-UN-SP3.3-0144  [Fleet Operator: network

management

The Fleet manager needs an always updated
preferred network for DGs in order to perform pre-tip
route optimisation and/or real-time monitoring

CV-UN-SP3.3-0145 [Fleet Operator: privacy

Fleet information (position, cargo, destination, etc)
must not be spread to people or systems not needing
the information. Unauthorised access to information
shall not be possible.

I nsur ance Company

CV-UN-SP3.3-0151 |Insurance Company:

accident management

It must be possible to reconstruct the events around
the incident afterwards (position, speed, goods
temperature etc).

CV-UN-SP3.3-0152 |Insurance Company:

accident management

The Insurance Company needs to have real-time
accident information in order to save goods and
reduce economic loss.

Terminal Operator / Goods Recelver

CV-UN-SP3.3-0161 [Terminal operator/Goods
Receiver: DG intermodal

management

Terminal Operator/Receiver needs to know the DG
goods type, ETA (Estimated Time Arrival), in order to
manage intermodal DG transportation

Traffic Police
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CV-UN-SP3.3-0171 ([Traffic Police: accident

reconstruction

It must be possible to re-construct the events around
the incident afterwards (position, speed, goods
temperature etc).

CV-UN-SP3.3-0172 [Traffic Police: accident

management

In case of an accident, the Traffic Police need
information about DG accident (position, DG goods
type, condition, surrounding traffic situation) to
perform a timely and well-equipped rescue, as well
as securing the vehicle/goods.

CV-UN-SP3.3-0173 [Traffic Police: enforcement

of regulations

It must be possible to enforce regulations (selected
road, legal speed, educated driver)

Emer gency rescue oper ator

CV-UN-SP3.3-0181 |[Emergency rescue operator:

accident management

In case of an accident, the emergency rescue
services need information about DG accident
(position, DG goods type, condition, surrounding
traffic situation) to perform a timely and well-
equipped rescue, as well as securing the
\vehicle/goods.

CF&F Parking Zones application has identified the following User Needs, which are related
specifically to freight& fleet management applications:

Short Name

Text/description

Road Operator / Parking Zone Oper ator

CV-UN-SP3.3-0221 |RoadOperator:ManageStreet

The Road Operator needs to be able to manage the
competing demands for street space and resting
areas, to ensure efficient routing of freight vehicles
and to reduce congestion around scarce parking
resources, by having vehicles pre-booking their
arrival

CV-UN-SP3.3-0222 |ParkingOperator:Demand

The Parking Zone Operator needs to know specific
current and historic user demand for Parking Zones,
including data on goods type, special needs at the
location, vehicle type and size, access / Parking
requirements, to plan future supply

CV-UN-SP3.3-0223  |ParkingOperator:ZoneDef

'The Road Operator / Parking Zone Operator needs
to be able to define Parking Zones and set
conditions for their use.

CV-UN-SP3.3-0224  |ParkingOperator:HoldDef

The Road Operator needs to be able to define
Holding Zones, for use by delivery vehicles waiting
for a Parking Zone

CV-UN-SP3.3-0225 |ParkingOperator:Enforcemen

t

Parking Zone Operator needs to be able to enforce
the Parking restrictions
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CV-UN-SP3.3-0226

RoadOperator:Safety

Road Operators and Parking Zone Operators need
to be able to control that no vehicles park in safe /
illegal areas.

CV-UN-SP3.3-0231

ParkingZone:Location

Fleet Managers and Drivers need to know the
location of Parking Zones in Urban streets where
they can load / unload, together with information
about the times that the loading zone is available
and other access control issues (weight, height,
noise etc)

CV-UN-SP3.3-0247

Parking:Status

'The Parking Zone Operator needs information about
the current status of the Parking Zone and the
\vehicle currently using the zone, to maximise its use

CV-UN-SP3.3-0248

Parking:Fees

The Parking Zone Operator needs to be able to
collect any required parking fees

Enforcement Operator

CV-UN-SP3.3-0227

Enforcement:Legal

Enforcement Operators need to be able to clearly
identify legally parked vehicles

CV-UN-SP3.3-0228

Enforcement:Penalty

Enforcement Operators need to be able to apply
penalties by using data about the owner of the
\vehicle from the Parking Zone booking systems

Fleet O

erator

CV-UN-SP3.3-0232

Fleet:SafeZone

Fleet Managers and Drivers need to know the
location of safe and secure parking

CV-UN-SP3.3-0233

Fleet:Flexibility

Fleet Managers and Drivers need to inform the
Parking Zone operator about their reservation /
schedule flexibility, in order to increase the
possibility for creating an acceptable reservation.

CV-UN-SP3.3-0234

Fleet:Request

Fleet managers and Drivers need to be able to
request a Parking Zone of the appropriate type /
size, near the required location and at the required
time for a required duration, at an acceptable price
level

CV-UN-SP3.3-0235

Fleet:Reserve

Fleet managers and Drivers need to be able to
make a reservation for a Parking Zone, to ensure
that it is free / available when the Driver needs it, for
delivery precision and legal driving time
requirements

CV-UN-SP3.3-0241

Fleet:Predictable

The Fleet Operator needs to ensure that the
transport / delivery is predictable by always having

an updated ETA
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CV-UN-SP3.3-0242

Fleet:CustomerService

The Fleet Operator needs to improve customer
service through better control of transport, using the
CVIS technology, including better ETA

CV-UN-SP3.3-0243

Fleet:ParkingCosts

The Fleet Operator needs be able to reserve a
delivery slot in order to reduce the cost of parking
fines

CV-UN-SP3.3-0244

Fleet:Safe

Fleet operators need to be able to control that their
drivers and vehicles make safe and legal deliveries
and minimise the number of parking fines

CV-UN-SP3.3-0245

Fleet:ReservationAccept

Fleet operators need information from the Parking
Zone Operator to confirm that their reservation has
been accepted

Driver

CV-UN-SP3.3-0236

Driver:UpdateETA

Drivers need real-time updates of reservation
changes and current availability status from the
Parking Zone Operator and need to provide the
Parking Zone Operator with ETA updates

Goods Receiver

CV-UN-SP3.3-0261

Goods:Reliable

Goods receivers in cities need accurate real-time
information on ETA for the delivery.

CV-UN-SP3.3-0262

Goods:DeliveryTime

Good receivers need to be able to define and inform
about preferred delivery times

CV-UN-SP3.3-0263

Goods:Impact

Good Receivers need to minimise the impact of their
deliveries on neighbours by having their deliveries
arriving on time and with a pre-reserved slot.

CF&F Control Access application has identified the following User Needs, which are related
specifically to freight& fleet management applications:

Short Name

|Text/description

Public Authority

CV-UN-SP3.3-0311

PA_AccessControl -
SafetyEnhancement

Public Authorities need to be able to define sensitive
zones by issuing specific access policies in order to
enhance the level of road safety in special situations
by preserving the traffic efficiency and respecting the
environment.

CV-UN-SP3.3-0312

PA_AccessControl - Fee
Assessment

In case a fee is applied for entering the critical area,
Public Authorities need to be able to differentiate fees
among fleet operators depending on their performance
over time.

CV-UN-SP3.3-0313

PA_AccessControl -
Enforcement

Public Authorities need to be able to enforce of the
published access rules to restricted/dangerous areas

CV-UN-SP3.3-0314

PA_AccessControl - Rules
and restrictions

Public Authorities need to publish the access rules and
the restriction policy to make it available to all road
users before and on the trip
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Road

Oper ator

CV-UN-SP3.3-0321

RO_AccessControl -
Monitoring

Road Operators need be able to monitor vehicles and
collect information on vehicles type, size, weight,
status, condition and driving style in order to properly]
manage and grant access to critical areas.

CV-UN-SP3.3-0322

RO_AccessControl - Fee
IAssessment

In case a fee is applied for entering the critical area,
Road Operators need to be able to differentiate fees
among fleet operators depending on their performance
over time.

CV-UN-SP3.3-0323

RO_AccessControl -
Enforcement

Road Operators need to be able to enforce the)
published access rules to restricted/dangerous areas.

CV-UN-SP3.3-0324

RO_AccessControl - Voice
Communication

Road Operators need to be able to contact the vehicle
driver in some particular situations (e.g. emergency,
alarm, ...etc.)

CV-UN-SP3.3-0325

RO_AccessControl -
Geofencing

Road Operators need to be able to detect the arrival of
a vehicle inside the "monitoring area" surrounding the
critical access. An equivalent mechanism must be
available for detecting the leaving of the "monitoring
area".

CV-UN-SP3.3-0326

RO_AccessControl
Monitoring area definition

Road Operators need to be able to define the)
monitoring area surrounding the critical access zone.

Driver

CV-UN-SP3.3-0331

Driver_AccessControl -
Regulations and Policies

Driver needs to know the regulations in the area, the
rules for entering the restricted area.

CV-UN-SP3.3-0332

Driver_AccessControl -
Monitoring

Driver needs suitable tools for having its vehicle status|
and driving style automatically monitored by the Road
Operator.

CV-UN-SP3.3-0334

Driver_AccessControl -
Voice Communication

Driver must be also directly contactable by the road
operator via a voice connection in case the situation
requires a direct Human intervention (e.g. emergency,
alarm, ...etc.)

CV-UN-SP3.3-0335

Driver_AccessControl -
Geofencing

Driver needs to have suitable tools for detecting the
arrival of a vehicle inside the "monitoring area"
surrounding the critical access. An equivalent
mechanism must be available for detecting the leaving
of the "monitoring area".

Fleet

Operator

CV-UN-SP3.3-0341

FO_AccessControl —
Decision Support

Fleet Operators need to know the regulations and the
rules for entering the zone in order to plan the route or
to re-route, in case of access denial by the road
operator.

CV-UN-SP3.3-0342

FO_AccessControl — Event

Log

Fleet Operators need tools to show evidence of rule

compliance
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CV-UN-SP3.3-0343 [FO_AccessControl - Billing

In case a fee is applied for entering a restricted area,
Fleet Operators need to be provided with certified
evidence of the applied fee and the relevant price
policy adopted.

Insurance Company

CV-UN-SP3.3-0351 [IC_AccessControl - Fee
Management

Insurance Companies need to have the possibility to|
differentiate  insurance fees based on driver
performance / fleet history.

CV-UN-SP3.3-0352 [IC_AccessControl -
)Accident Reconstruction

Insurance Companies need to have the possibility to|
retrieve evidence about an incident occurred in &
critical access area.

4.3.Core Technology User Needs

For the CVIS project, which is building a technology for the cooperative world but as well
developing reference application, there have been two types of users identified. For the
application sub-projects, the users are e.g. driver, traffic operator, etc. For the technology sub-
projects, the user needs are coming from the applications that will be running on this platform.
Thus, for the core technologies, we could say that the ‘CVIS reference applications are

‘stakeholders and ‘actors'.

4.3.1.User Needs on Communication and Networking

The user needs on communication and networking performance of the CVIS system are:
Global data connectivity - CV-UN-COMM-0001

Connectivity between infrastructure and vehicles should be globally available and
simply accessible, subject to coverage availability. It is the responsibility of COMM
implementation to handle roaming and handover management issues.

Appropriate message transfer time - CV-UN-COMM-0002

Message transfer times should be as short as possible, and conform to latency expectations

of specific applications.

Extended coverage - CV-UN-COMM-0003

Connectivity shall be extended as far as possible, using other vehiclesto act as relay nodes.
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Flexible RoadSide Equipment arrangement - CV-UN-COMM-0004

The COMM architecture shall tolerate various configurations of RSE placement: the system
is not disturbed if RoadSide Units are placed too close or too far apart. Furthermore, the
system is able to tolerate temporary RSE installations.

Infrastructure independent connectivity for safety applications - CV-UN-COMM-
0005

Some safety applications require availability of vehicle-to-vehicle connectivity, which
must function independently of the infrastructure presence issue.

Guaranteed channel availability for safety messages - CV-UN-COMM-0006

Proper channel separation and congestion control mechanisms must guarantee channel
availability for event-driven safety messages.

4.3.2. User Needson Framework for Open Applications and Services

FOAM has identified the following User Needs:
Remote life cycle management of applications - CV-UN-FOAM-0001
Install, remove, start and stop applications from remote. This includes status monitoring of

applications from remote. Both, manual application update as well as automatic updates shall
be supported.

Collaborating vehicle and infrastructure - CV-UN-FOAM-0002

Provide communication capabilities and middle ware functionality that support
service applications in a cooperative environment

Multi service platform - CV-UN-FOAM-0003

FOAM shall supply acommon framework / integration platform for road side and in vehicle
and centre side locations, where any applications can be implemented upon. The applications
shall be able to offer services to other applications and thus become able to interact with
each other using the platform.
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Secure and trusted environment - CV-UN-FOAM-0004

Provide capabilities to support user authentication, authenticated communication,
authorisation, protect privacy and to assure integrity and confidentiality; assure
nonrepudiation’; avoid denial of service.

Sensor and actuator access - CV-UN-FOAM-0005

The FOAM platform shall provide accessto vehicle and road side infra structure. For
FOAM applications shall be available

1) sensor information
2) servicesfor triggering actors
3) services for communication to backend systems (road side only)

Service discovery - CV-UN-FOAM-0006

The FOAM platform shall provide a mechanism for applications to search for available
data and services which are provided by other applications on the FOAM platform or the
FOAM platform itself.

4.3.3. User Needs on Position and Mapping

User Needs on Positioning and Mapping are presented here. The stakeholders in these User
Needs are different Applicationsin the CVIS world.

Position provision - CV-UN-POM A-0001
The applications in the CVIS world need to know the position of the vehicle/traveler.

Map supply - CV-UN-POM A-0002
The applicationsin the CVIS world need to have a map supplied.

Map matching - CV-UN-POM A-0003
The applicationsin the CVIS world need to have a mechanism for map matching.

In reference to digital security, nonrepudiation means to ensure that a transferred message
has been sent and received by the parties claiming to have sent and received the message.
Nonrepudiation is a way to guarantee that the sender of a message cannot later deny having
sent the message and that the recipient cannot deny having received the message.

30/11/2006 32 Version 1.0




’/
) Use Cases and System
Requirements

L ocation reference - CV-UN-POM A-0004
The applicationsin the CVIS world need to have alocation reference.

Map update - CV-UN-POM A-0005
The applications in the CVIS world need to have a mechanism for map update.

Geospatial platform - CV-UN-POM A-0006
POMA needs to provide geospatial platform.

Geor efer ence language - CV-UN-POM A-0007
POMA needs to provide georeference language.

4.3.4. User Needs on Cooperative Monitoring

Following important COMO specific user needs have been identified. The stakeholders in
these User Needs are different Applicationsin the CVIS world.

Improve knowledge of traffic situation - CV-UN-SP3.4-0002

Improved traffic control due to improved knowledge of the traffic situation on freeways and
rural roads

Improve knowledge of driversbehavior - CV-UN-SP3.4-0003

Improved traffic control due to collecting information from navigation systems all over the
journey

Vehicle driver: improving road safety with timely detection of road traffic conditions -
CV-UN-SP3.4-0007

Vehicle drivers want to be notified in few sec (max. 5 sec.) about a "local" warning on
something that is happening “ahead” (say, max 5-10 km ahead on the same highway). E.g. a
gueue that is starting to build 1km ahead because of an accident

Service provider, system operator: travelers assistance and improving mobility for
itinerary planning - CV-UN-SP3.4-0008

itinerary planning using dynamic traffic information and expected travel times as well as
personal settings and user preferences (intended user destination, type of road, style of
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driving, planned stops etc)

RSU:asses traffic situation in a section - CV-UN-SP3.4-0013

Track and trace vehicles in a section combining CVIS-car data and RSU section detection and
generate indicators for numerous traffic situations for different zooming levels (e.g. from
signal controls up to traffic management system)

Traffic Management Centre: gather traffic state and traffic data for monitoring policy
purposes - CV-UN-SP3.4-0015

CVIS-vehicles (clustered) deliver traffic state and traffic data (speed, appr. intensity, traffic
composition) towards management centre

Congestion info freeway - CV-UN-SP3.4-0021

Driver wants to receive accurate information for congestions fronts and its propagating speeds
(predicted pattern information) e.g. provided by ASDA/FOTO

Congestion info secondary road - CV-UN-SP3.4-0022

Driver wants to receive accurate information for congestions and waiting queues, e.g.
provided by UTA

Arrival time and congestion - CV-UN-SP3.4-0025
Driver wants to have reliable arrival time and congestion information (prediction)

Local traffic light control: more accurate local traffic state - CV-UN-SP3.4-0034

The estimation of local traffic states in terms of splitting rates, queue lengths, flows and travel
times on the basis of incoming road-side sensor data has as a rule much uncertainty unless all
lanes at the approaches and exits are equipped with detectors. The additional use of XFCD
from CVIS equipped vehicles could improve the estimation considerably. Furthermore from
XFCD information about single vehicles (position, speed, etc.) can be derived.

Local traffic light control: considering demand signals from private, PT and emergency
vehicles - CV-UN-SP3.4-0035

To date local traffic control is mainly based on macroscopic traffic information or at the most
on single detector peaks (with the exception of some systems that supports PT). A more
detailed view of the states in form of demand signals would offer new possibilities for the
local traffic lights control.

Road oper ator: mor e accur ate net-wide traffic state information - CV-UN-SP3.4-0037
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Because of the uncomplete data basis and the fact that only a small part of the roads of a
network are detected the accuracy of the estimation of the net-wide traffic states needs still
improvement. This can be done by enhanced XFCD information.

Information up-to-dateness: vehicle driver perspective - CV-UN-SP3.4-0040

Vehicle drivers want to receive up-to-date information on events on the road ahead before
experiencing event themselves

Data coverage - CV-UN-SP3.4-0041

Road operators/service providers want gapless coverage of roads concerning traffic data and
travel times for improved services

Environmental conditions - CV-UN-SP3.4-0051
Drivers want to be informed on any hazardous weather and road conditions ahead just in time

4.4.User Needs across subprojects
CVIS hasidentified the following Inter-Subproject User Needs:

Anonymized traceability - CV-UN-1SP-0001

Some applications require consistent association to a user, for example for origin-destination
matrix analysis. There must be a mechanism to enable such transactions without compromising
user privacy.

Uniform route presentation - CV-UN-1SP-0002

While various applications may contribute to local route recommendations, the user must
receive a single and uniform navigation representation.

Data I ntegrity - CV-UN-1SP-0003
The data integrity must be ensured.

Single logon/authentication/identification — CV-UN-I SP-0004
There user wants to logon on to the system once per travel.

Furthermore there are User Needs on: Data Exchange, Adaptability, Cost/Benefits, Robustness,
Safety, Security, User Friendliness. Please see High-level System Requirements — Appendix |1
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5. Use Cases

This chapter only provides an illustration of Use Cases, specifically highlighting their relation
to one another, logical grouping, interfaces, and common databases. Detailed use case
descriptions can be found in the subproject deliverables.

UML 2.0 defines use case as “ The specification of a sequence of actions, including variants,
that a system (or other entity) can perform, interacting with actors of the system.”

In CVIS use cases show how a specific business process in the problem domain (e.g.
transportation management, traffic engineering) is utilizing capabilities of the CVIS system.

5.1. CVISEntities

Elaborating the use cases the foreseen field “Actor” inside the UC template has been used in
manifold interpretation. Human Actors, Externa Entities of the CVIS system and internal
Entities are listed.

Service Centre

The Service Centre is the back-end infrastructure that a Service Provider constructs, deploys,
and operates additionally to the Service Application. It frequently comprises remote server(s)
and applications supporting and communicating with the Service Application on the Client
System.

Application Management Centre

A Application Management Centre manages multiple Client Systems and End-Users. It is
responsible for registration of Client Systems, authentication, service provisioning,
subscription and the subsequent download of service applications, service updates, remote
administration and all other needed management procedures on a Client System. A
Application Management Centre is a component that is decomposable in different entities
representing organizational units within a layer between the Service Centre and the Client
System.

Client System (in-vehicle, roadside)

A Client System is the physical device running one or more Service Platforms for executing
applications. Client Systems comprise Telematic Control Units and Service Platforms with
Service Applications running on top.

FOAM Runtime Environment

The FOAM application environment that allows the deployment, development and execution
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of FOAM based ITS applications

Application (CVIS general)

Severa pieces of Software which are designed to deliver a specific service functionality in a
distributed cooperative systems environment. Applications can be distributed in several
components over several vehicles / road side units / centres. For example services like co-
operative Routing in CINT/FOAM or cooperative monitoring applications may be composed
of several distributed modules which all need to co-operate for achieving the desired
functionality.

Service Application

A piece of Software running on a specific Client System. A Service Application is the actual
implementation of a service and delivering this service to the End-User or to other Service
Applications.

Native System

A specific part next to the FOAM environment, that is not under the direct control of the
FOAM itself. The native environment can be present in a separate HW or it is the native OS
where the FOAM environment is running on top. CVIS FOAM shall support Service
Applications on the Native System. For example linkage to the CVIS FOAM environment
and remote management shall be supported.

Native Application

A piece of software running on the Native System and that needs to interact with the CVIS
world or that exposes services to the CVIS World

COMM Router

The COMM router is the router that will be created by the CVIS COMM SP and that will be
available in the vehicle (Mobile Router) and RSE (Roadside Router). Through this COMM
router the connection with the CV1S network infrastructure is realized.

Vehicle

In general a vehicle is ameans of carrying or transporting something. In the context of CVIS
a vehicle contains vehicle sensors and the Client System and is able to interact with the
external world.
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Roadside Unit (RSU)

A technical Infrastructure equipment installed at roads which contains the roadside CVIS
client system and which may provide access to roadside sensor data and roadside actuators.
Sometimes also used in synonym with Roadside Equipment (RSE) or roadside Infrastructure

(RS))

Nomadic Device

Nomadic devices are computational unit provided with limited computational and storage
resources. The nomadic device can be considered as special kind of Vehicle onboard unit, that
may be carried outside the vehicle itself. For sake of simplicity, the nomadic devices are
considered as vehicle. FOAM environment, with reduce function, can be embedded in the
nomadic device. The nomadic device usualy has not vehicle sensor interface. Short range
communication shall be considered to connect the nomadic device to vehicle sensors, through

the vehicle onboard unit.

5.2.Use Cases Categories and CVI S Project Scope
The following categorization of use cases has been identified in the Figure 2.

Cooperative Systems - What
functionalities are we talking about?

Human Machine Interface

Traffic and Logistics & Safety Applications Target Application
Travel Freight Types
Management || Management Maintenance
nppllcatlons
Mapping and
Geo-Toolbox Applications based on

common databases

- : : with cooperat:ve access

- -¢

Services related to
management of data
access, transactions,

and distribution

Communication Measurement || Positioning || Drive-by-wire
Services Services Services Services
(Sensors)

Core Technology
Services

<

Each layer builds on services of ones below it. The lower
three layers are comprising the concept of a platform.

Figure 2. Categorization of use casesin CVIS

As can be seen from the figure, there are four main types of ‘functionality’ in the CVIS
project: Core Technology Services, Services related to management of data, access,
transactions, Applications based on common databases and Target Applications.
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5.3. Applications per Category

The following diagrams depict application arrangement and categorizing overview:

Cooperative Systems - Scope of
various ongoing projects

Abbreviations:

reight
Management

ement

Mabé_sllnd

CV = CVIS
S8 = SafeSpot

C2C = Car2Car
Comms Consortium

CV- como

(CO

Human Machine Interface

CO = Coopers
SP = Sparc
SVC = SeVeCom

Figure 3. Applications per category

This figure tries to map the scope of different activities, e.g. EU projects onto the proposed
Cooperative Systems world.
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Traffic and Travel Management
Applications

Route-planning and re-routing
E CVIS COMO/CINT/CURB Applications: Personalized route planning, Travel time predictions, Traffic optimization and balancing via E
| Te-routing, Support of pre-trip planning !

Provision of accurate input data for Traffic Management Centers
{ CVIS COMOICINT: Provision of zocurate traffic status overview, travel time predictions, and network demand predictions o raffic |
| management centers, Assessing interruptions

In-vehicle display of dynamic traffic signs and speed advice
| CVIS COMOICINT/CURB: Display of Lane specific dynamic traffic signs, Speed advises for smooth waffic flow maintenance |
! §afes Yispl actual speed

Dynamic lane allocation Traffic prioritization
 CVIS CURB: Dynamic bus lane application ; :' C_N-E;_LL_E_{E-S_L;_ i
____-__-____-___-____-__-____.-__- i special vehicle classes !
Inter-modal journey planning R

wave at traffic lights for

Dynamic tolling | congestion charging levels

Figure 4. Traffic and Travel Management Applications

Route planning and re-routing means using collected traffic information to re-route part of
a vehicle's planned trave route, within constraints of reaching destination, in order increase
collective traffic throughput. With cooperative technology such re-routing can be predictive
and individualized.

Provision of accurate input data for Traffic Management Center s means the collection of
individual vehicle destination and planned route data. This enables more detailed and
predictive input for decision making in traffic management centers.

In-vehicle display of dynamic traffic signs and speed advice means on-board provision of
actual traffic regulations and advices, ensuring that driver can be always aware of these.

Dynamic lane allocation means lane specific traffic management and access control.

Traffic prioritization means implementation of preferentia traffic management,
distinguished by vehicle class.

Intermodal journey planning means support for travel planning across multiple transport
modes, with real-time data updating.

Dynamic tolling / congestion charging levels means adjustment of road usage costs in
regard to actual traffic situation.
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Logistics and Freight Management
Applications

Parking zone management

:_ ;Z_‘_\;i_ﬁi_{:‘lzb_-':_éc;{;king of parl;l_rL__e,_lc:c_at_l;r_m:‘t_i|'r_>;s_lms in urbm:L ;B.;o::; ;Hd_ r_u_e,l_u_\-_ay_ Fc_st areas |

Truck access control

| CVIS CFF: Managing and monitoring access of trucks to specific urban areas !

T e o

Dangerous Goods Management

| CVIS CFF: Registering and monitoring individuzl DG trucks, Handover of control over !
i individual DG trucks between control centers -

Figure 5. Logistics and Freight Management Applications

Par king zone management means supporting advance reservation and scheduling of parking
and resting areas.

Truck access control means restricting access of certain truck and freight categories to
certain roads or zones, and informing drivers of any actual restriction.

Dangerous goods management means support for any aspect of planning, handling, or
guerying of dangerous goods movement.

Multi-modal freight transport planning means the planning and coordination of freight
delivery across multiple transportation modes.
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.

-
-+
s c Cooperative Manuevering

Emergency Broadcast
e
{ SafeSpot/C2CC: Post-crash emergency call (GST compligny

Safety Warning
i CVIS COMO: In-vehicle display of dynamic safety messages, Detection of wrong-way drivers, Warn sbout incidents ahead |

Pre-crash Mitigation ____

(o e e B R e A T e e e

Cooperative Sensing

Coordinated braking .

Figure 6. Safety Applications

Cooper ative Manuevering means assisting in coordination of relative movement of nearby
vehicles, with the aim of avoiding potentially dangerous situations.

Emergency Broadcast means post-crash emergency information broadcast, with the aim of
ensuring fast emergency help and assisting the work of emergency personnel with relevant
information about the vehicle, its passengers, or its freight.

Safety Warning means providing warning information to the driver about a detected
potentially dangerous situation.

Pre-crash Mitigation means exchange of pre-crash information, which may trigger
automated actions for reducing crash impact.

Cooperative Sensing means utilization of sensor information, where originating sensor is
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physically installed on some other vehicle or roadside unit.

Coordinated Breaking means synchronization of automated breaking action between a
vehicle and its neighbor in front.

Maintenance Applications

Sensor Calibration

| CVIS COMO: Calibration of Vehicle and RSU sensors by data comparison

e e R e S B e e N e e e o - e M S o a2

Remote Diagnostics

i
B e e e A e e e e B i o e Y N B 2

Figure 7. Maintenance Applications

Sensor Calibration means validation of sensor equipment’s proper functioning, for example
by comparing two sensor outputs of different units, at a time when they are supposed to
provide same output.

Remote Diagnostics means collection of vehicle diagnostic information into a service center.
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6. Features and Services

This chapter describes the required implementation blocks of CVIS core technology, called
features. The validation of CVIS implementation plan involves checking whether these
features offer all necessary services for realization of CVIS use cases. This validation has
been done through extensive interviews during the course of WP2 work. It shall be the task of
specification phase to design detailed mechanism for these services@mplementation and to
group them into distinct releases of CVIS platform. These services are described in non-
technical language as far as possible.

6.1.COMM Subproject Services
1. Providing continuous | P connectivity

The mobile router provides seamless IPv6 connectivity. An application sitting on an entity
may contact via a global 1Pv6 address any other application sitting on some other entity. The
application message is delivered to the destination |P address regardless of the vehicle's
mobility scenario and roaming status.

* What is the difference in comparison with currently available similar services? Today
GSM and Satellite-based data messaging are the only services that provide almost
seaml ess data connectivity over Europe. The differences this CVIS service is targeting are
both functional and performance related.

Functional differences. CVIS service shall provide connectivity in both vehicle-
infrastructure and infrastructure-vehicle directions, while GSM and Satellite-based
services are designed for providing only client initiated vehicle-infrastructure
connectivity. Furthermore, this service provides unconditional IP networking based
seamless roaming, while roaming of GSM data services is still unavailable between
certain countries for the lack of roaming agreements among related operators.

Performance differences. For the areas around CV1S infrastructure deployment, following
performance targets are set: cost-free data transfer, broadband data connectivity,
extremely fast link setup and message transfer, potential for infrastructure costs scaling
more cost-efficiently with increasing number of users.

2. Contacting an immediate neighbour in a certain direction

The mobile router is able to address data packets to an immediate neighbour in a certain
direction. Such transactions utilize a highly reliable communication channel established in-
between these neighbours. In vehicle-to-vehicle communication context this means for
example communicating to the vehicle in-front/behind on the same lane. Note: in case of
utilizing a directional communication channel for this service, it is available only as long as
the line-of -sight directionality persists.

* What is the difference in comparison with currently available similar services? No
comparable service exists today. The German TollCollect system includes a small subset
of such capabilities, but it has never been made available as service for application
developers.
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3. Contacting closest local service provider in theinfrastructure

The mobile router is able to address data packets to some application in the closest RoadSide
Equipment (RSE), where the addresses are composed to have local relevance. In other words
it is everywhere possible to use the same address for an RSE application, and this service will
ensure that data packets are delivered to closest serving RSE. Note: this service is expected to
be implemented through link-local 1P address scheme.

 What is the difference in comparison with currently available similar services? No
comparable service exists today.

4. Subscribing to a group oriented service

The application is able to subscribe to a group oriented service, caled the multicast group.
Any data packet addressed to this service is received by all subscribers. There are two variants
to such group: local scope and global scope.

 What is the difference in comparison with currently available similar services? No
comparable generic service exists today, any such implementations are application
specific.

5. Application level broadcasting of a message to a defined geogr aphic region

The application is able to create broadcasts, which are distributed and processed only within a
geographically defined zone. This can be for example a broadcast distributed to oncoming
traffic of the road segment ahead, or a message which is periodically broadcast in its
relevance zone.

* What is the difference in comparison with currently available similar services? No
comparable service exists today.

6. Application level group oriented service to a defined geographic region

The application is able to create messages, which are distributed and processed only within a
geographically defined zone by subscribers of the given group oriented service. This can be
for example information to interested subscribers over the road segment ahead, or a message
which is periodically sent to them in its relevance zone.

 What is the difference in comparison with currently available similar services? No
comparable service exists today.

7. Application level queriesinquired within a geographic region

The application is able to create queries (i.e. “questions’), which are distributed within a
geographically defined zone, and answered by some vehicle within this zone. This service
only makes sense for applications, which are mandatory to be present in the vehicle. Note: in
technical terminology this service means message anycasting.

What is the difference in comparison with currently available similar services? No
comparable service exists today.
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8. Receiving information about vehiclesor RSU near by

The application is able to receive a “radar view” of vehiclesin nearby region. This view tells
the position and addressable identification of vehicles within approximately 400 meters range.
Also, the position and addressable identification of closest serving RSU is indicated. This
service is expected to be utilized mainly for safety applications. Implementation note: vehicle
positions are absolute and derived from GNSS.

 What is the difference in comparison with currently available similar services? No
comparable service exists today.

9. Requesting change of beaconing frequency

This service is a controlling mechanism for execution of service number 8. Through this
service an application in RSU is able to request temporary change of updating frequency of
the “radar view” of vehicles in nearby region. This request must be addressed to the
geographic zone of relevance. It is expected that such adjustment is requested for example by
an intersection controller within a small zone around it. Receiving vehicles temporary adjust
their beaconing frequency, which means more up-to-date radar view for all entities in this
target zone.

What is the difference in comparison with currently available similar services? No
comparable service exists today.

10. Discovery of available applicationsin local entities

An application is able to receive list of locally relevant applications active in local RSU. Upon
triggering of this service, the vehicle retrieves list of local applications in from serving RSU
and reports it to requesting application.

 What is the difference in comparison with currently available similar services? No
comparable generic service exists today, any such implementations are application
specific.

11. Local communication par ameter s configuration

This service is intended for use by FOAM sub-project, so that it is able to initialize locally
relevant communication parameters. Note: in technical terms this service enables an
application to receive dynamic IP parameters relevant for the local link. It learns it
dynamically assigned local IP address and the IP prefix to be used for localy relevant IP
message addressing.

* What is the difference in comparison with currently available similar services? No
comparable generic service exists today. Connectivity in current mobile clients is
established through modem commands, without any local parameterization.

12. Service Setting: message priority
When passing a message for broadcast/delivery, the generating application is able to set its
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transmission priority. This priority setting affects the utilized wireless channel (safety/control
channel vs. non-safety channel) and a priority assignment on same scale as in SAFESPOT
within selected channel.

 What is the difference in comparison with currently available similar services? No
comparable generic service exists today, as current services are based on single radio
hardware systems.

13. Service Setting: allowed message delivery delay

When passing a message for broadcast/delivery, the generating application is able to set
expected delivery delay over the wireless channel.

What is the difference in comparison with currently available similar services? No
comparable generic service exists today, as current services are based on single radio
hardware systems.

14. Service Setting: enable/disable for cost-incurring message delivery of the application

An application is able to adjust whether it is willing to accept cost incurring message delivery
or whether it wishes to rely on free transmission. This setting affects range of wireless media
considered for delivery of the application message.

 What is the difference in comparison with currently available similar services? No
comparable generic service exists today, as current services are based on single radio
hardware systems.

15. Subscribing to distance measur ement of a vehicle in-front / behind

An application is able to subscribe to periodic reception of measurement values from a
vehicle in-front / behind. Through this service the application learns whether there is a
cooperative vehicle e.g. in front of it in the same lane and receives up-to-date distance values
with few meters accuracy.

 What is the difference in comparison with currently available similar services? No
comparable generic service exists today.

16. Subscribing to positioning data by infrastructure

An application is able to subscribe to event triggered position measurement. From vehicle's
perspective it means receiving accurate position when it enters into a certain beamed spot (a
directional beam created by RSU). From infrastructure’s perspective it means receiving
accurate vehicle position when target vehicle enters into a certain distance from it on a given
lane (i.e. entersinto adirectional beam created by RSU).

What is the difference in comparison with currently available similar services? No
comparable generic service exists today.

17. Request content of RSU Server registry
An application is able to receive list of vehicles, which are registered with alocal RSU area.
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This is the list of cooperative vehiclesCidentifiers (as shall be defined in the common Data
Elements Dictionary) within the target area. Expected primary utilization is by access control
applications.

What is the difference in comparison with currently available similar services? No
comparable service exists today. Any similar implementation has been application specific
vertical system integration.

18. Subscribing to trigger activated when vehicleregistersin RSU area

An application is able to receive event notification of a vehicle entering into local RSU area.
Through this service the entrance of any cooperative vehicle into RSU target area can be
notified. Expected primary utilization is by access control applications.

What is the difference in comparison with currently available similar services? No
comparable service exists today. Any similar implementation has been application specific
vertical system integration.

19. Register a server to global discovery

An infrastructure service is able to register its responsibility area and service type, and further
attributes like location reference. For example a server can register that it is a
CVIS_COMO_Central_Server and describe its responsibility area through a polygon shape.
Such service registration is used for global server responsibility designation. Note: this
mechanism is expected to be implemented through a CVIS specific DNS-SD mechanism
implementation.

 What is the difference in comparison with currently available similar services? The
internet domain name resolution service gives a subset of such functionality. The
functional difference in this case is the ability to designate geographic server
responsibility area and further attributes as well.

20. Resolve a global server address

An application is able to resolve the IP address of an infrastructure service of given type,
which is responsible for serving at the indicated geographic position. The server type and
geographic position of interest are indicated in the resolution request. For example a vehicle
can find out the IP address of the CVIS COMO_Central_Server responsible for a certain
geographic position. Note: this mechanism is expected to be implemented through a CVIS
specific DNS-SD mechanism implementation.

What is the difference in comparison with currently available similar services? The
internet domain name resolution service gives a subset of such functionality. The
functional difference in this case is the ability to resolve geographic server responsibility
area and further attributes as well.

21. Supply raw positioning data to POMA

Through this service POMA sub-project receives positioning data from satellite and interna
sensors. Implementation note: Raw data is supplied in accordance with MMIA 0183 (NMEA
standard body) and SIRF protocols. Data source is present as described in POMA req number
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12 and 20 (GPS receiver, assisted GPS capability, Egnos receiver). Required updating
frequency of satellite positioning is selectable in the 1Hz - 100 Hz range. Inertial sensor data
issupplied in CVIS specified format.

* What isthe difference in comparison with currently available similar services? Thereisno
difference. The reason for this service is that it is essential for completing the service list
of the targeted integrated integrated prototype.

22. Gateway to public inter net

A gateway to public internet is provided. Through this gateway secure communication
between CVIS-specific infrastructure servers and nodes in public internet space becomes
possible.

* What isthe difference in comparison with currently available similar services? Thereisno
difference. The reason for this service is that it is essential for completing the service list
of the targeted integrated integrated prototype.

23. Laneestimation for POMA

Some components of the communications prototype are utilized for detecting driven lane.
This information can be also fused by POMA with satellite based sensor information, such as
differential GPS. Implementation note: Reference information on the lane driven can be
generated by directional infrastructure-to-vehicle beams, each focusing onto a specific lane.
In-between the infrastructure generated reference locations vehicle-to-vehicle beams can be
utilized to estimate the index of the current lane (e.g. farthest on the right has index 0O, next
one to the left index 1, ... etc). This estimation is based on the presence of neighbours to
left/right and on the distance-curve of the node passing by within the beam.

 What is the difference in comparison with currently available similar services? No
comparable service exists today.

6.2.FOAM Subproject Services
The following technical capabilities (features) can be described by FOAM at WP2 stage:

1. OMA-DM Protocol

Implementation of the OMA-DM protocol, suitable for various types of remote device
management. E.g. Software Installation/Updates, Software Configuration/Settings, Data
Synchronization.

2. GST Management Object

An MO (Management Object=a specification based on OMA-DM for how to remotely
manage a particular area) developed in GST for managing an in-vehicle TCU. This
management object covers services, subscriptions (user self-managed as well as operator
managed), life cycle management (install/start/update/uninstall) of software and
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configuration/settings of software.

3. HMI API

Specification of an interface for an application that enables access to the OEM specific HMI
facilities in a generic way and coordinates the access of multiple applications to the HMI
without compromising the road safety.

4. Vehicle API

Specification of an interface for an application that will allow to access vehicle related status
information like vehicle speed, fog lamp status, GPS position etc. based on granted access
rights and priorities.

5. Roadside API and Component
Provide specification and (generic) reference implementation to aroad side legacy system.

The API shall take into consideration synchronization and formatting of data from/to legacy
system. The legacy system devices can range for sensor to transducers. Since the legacy
system is highly test-side dependant, the actual implementation of this interface based on the
reference implementation is up to the individual test site.

6. IPv6 Communication Drivers

The CALM router that COMM provides makes communication from the RSE or In Vehicle
environment to the outside world possible based on the IPv6 protocol stack. FOAM provides
IPv6 communication drivers on the operating system level that makes interaction with the
CALM router on thislevel possible.

7. CALM API

Applications that need to communicate with other parts of the CVIS system can use the
CALM API to obtain a connection based on the needed QoS, allowable cost and the well
known address of the other peer/endpoint.

8. Ad-hoc Networking API

Within CVIS parts of the system will form collaborating groups to obtain their goals. This
groups are formed based on similar goals or interests of certain (sub)systems or the ability to
contribute to someone else® goal. Viathe Ad-Hoc networking APl applications are offered a
discovery service to find other participants based on a profile that describes attributes like
current road segment, speed, direction, type of vehicle, destination, or region of influence.

9. Subscriber management: User authentication
A feature alowing the End-User to authenticate him/herself to the Client System by
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presenting or using his’/her credentials (e.g., smart card data, presentation of a biometric
featureetc.). The Client system validates the credentials possibly through a Application
Management Centre. After successful validation, the Client System caches this authentication
for acertain period to provide single-sign on.

10. Subscriber management: Single sign-on

This feature ensures that a single authentication of an End-User to the Client System is
sufficient to use subscribed services offered by (in general different) Service Providers.

11. Subscriber management: Circle of trust
A feature ensuring that different business stakeholders can share data in a trusted manner.

12. Trusted communication

A feature ensuring secure end-to-end communication, possibly on heterogeneous
communication links.

13. V2V authentication handling QoS

A feature ensuring that Vehicle-to-Vehicle authentication takes into account QoS needs (for
example response time).

6.3.POMA Subproject Services
1. Supply Position
Provide the management and operations of position information. The following methods are
supplied:
» SupplyPosition of CVIS vehicles (embedding a POMA on-board unit)
» SupplyPosition of CVIS objects
»  SupplyPosition of non CVIS vehicles

POMA shall use a selection of the following positioning techniques for providing positioning
information:

GPS

EGNOS

Galileo

Wireless based

Inertial sensors

Dead reckoning

Which combination of positioning techniques will be used depends on the availability of the
signals and sensors that the technique requires for the instance of the CV1S component.
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The geo platform shall provide on basis of best effort position information by combining the
results of the available positioning techniques.

CVIS services other than POMA shall not have direct access to positioning sensors. The only
exception is COMM. However, coordination between POMA and COMM in the devel opment
phase must define the master position information.

2. Supply Map
Supply standardized map at requested zoom level

The digital road map will be the reference space for projecting and referencing position
related information

CVIS need to be prepared to support 2D road maps that provide improved road geometry

The quality of the maps shall enable the localization of a vehicle in a lane. Longitudinal
accuracy of the localizationis 1 — 10 m in general. The transversal accuracy required isalso 1
— 10 m (eg. < 3 m for lane localization). However, during the further requirements and
specification process the feasibility of these accuracies will be investigated.

CVIS services other than POMA shall not have direct access to maps. This access shall be
provided via the geo spatial platform or a dedicated interface.

POMA shall provide facilities for keeping maps updated and consistent throughout CVIS.

3. Map-Matching

Provide the management and operations to map-match position data on a digitalized road
network. The following methods are supplied:

i. Map_matchPose of CVIS vehicles estimated poses (position + heading)
in real-time on-board POMA unit

ii. Map_matchPose of CVIS vehicles estimated positions (buffered data)
at the geospatial platform level

The Map matching can be performed onboard or off-board. Onboard computation can take
advantage of larger number of sensors, e.g. inertial, odometer. The off-board computation has
more stringent bandwidth constraints, e.g. due to sampling rate or number of sensors, thus
accuracy depends highly on the actual data provided.

Further Navigation can be performed on different map detail level. From very detail map to
logical maps.

Map matching shall be used to augment the position information. This augmentation shall
result in a position consisting of:

1. Position

2. Timevalidity

3. Accuracy

4. Reliability or integrity
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4. Supply L ocation Reference

Exchange of unambiguous location information between CVIS entities (vehicle,
infrastructure, etc.). The solution is an implementation of the AGORA-C specification.

5. Update Map

Support the distribution and integration of map updates. Two sub-cases are possible:
1. update of the map static content
2. update of specific map dynamic content

6. Geospatial Platform
Provide access to basic geospatia functions like:
geocoding
reverse geocoding
map display
point of interest
route calculation
add real-time traffic information

Applications shall be decoupled from the geo operations by means of the Geo spatial
platform. This platform shall enable applications to perform geo operations on data without
inside knowledge of the geo tools and geo data.

The geo platform shall be developed such that an application can access position information
or perform geo related operations without awareness of :

» Used map(s)

* Position sensors

» Type of geo processing

* Geo language used

Applications get a set of servicesto perform geo related operations.

This geo spatial platform shall use the POMA developed components for:

1) Maps

2) Geo referencing language

3) Map matching techniques

4) Position facilities

This geo spatial platform shall be a distributed platform in order to provide geo related
services in each instance of CVIS enabled equipment that requires POMA facilities.

The geo-spatial platform is the standard interface between POMA and the other services
within CVIS.
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7. Geo Reference L anguage

Representation of the destination, current position and possible preferable routes to reach the
destination.

Datais delivered as attributes by POMA.

CVIS shall use a geo referencing language in order to:
Provide a common format to exchange geo information
Enabl e the exchange of static and dynamic information
Support at |east the following geo-data manipulation:
a Adggregate
b. Spatial querying
c. Ordering
d. Transformation
e. Datamerging
Enabl e the following processing:
f. Relative => absolute
g. Absolute => relative
h. Triangulation
Enable data fusion from different sources

This geo referencing language shall support real-time data exchange between CVISin-vehicle
and fixed system parts.

GML shall be used for the geo reference language.
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7. High Level Data Elements

Following diagram shows identified high level common data element categories. These data
elements shall be elaborated within the Specification phase into a common Data Elements
Dictionary. This ontology enables any application to request the proper data it needs from

some other entity.
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8. Terminology

This section sets the terminology to be used in the CVIS project.
ACTOR

An Actor is defined as a Human or as an External Entity that interacts with the CVIS System.
A Human Actor can be an individual or an organization.

ENTITY

An Entity is defined as an element of the CVIS world. An Entity can either exist inside or
outside the CVIS System (in the CVIS Environment). Often it can be further decomposed in
other entities. Examples of Entities are infrastructure, hardware and software modules.

ROLE

A Roleis a (set of) function(s) or task(s) that can be performed by an Entity or an Actor in a
particular situation or use case. Roles can be assigned to Entities inside and outside of the
CVIS System. Each Entity or Actor can therefore have more than one Role.

APPLICATION

An Application is a closed system, needed to provide a specific service, such as ones defined
in CVIS proposal (in CURB, CINT, CF&F). The procedure of executing this specific service
is a use case. The applications in the proposal are seen as starting point for the use case and
requirements el aboration.

STAKEHOLDER

CONVERGE identified four main categories of stakeholders who will be affected by, or
have an effect on, the final system implementation. They are those who want it, those who
make it, those who use it and those who rule it. They are defined asfollows:

want it - These users want the system to solve (or diminish) traffic problems, or to
provide travel information services to the public, e.g. city authorities, motorway
operators, public transport operators, freight and fleet operators, police, etc.

make it - Examples of this user category are system integrators, vehicle
manufacturers, telecommunication operators, service providers, etc.

use it - There are two categories of this class of user: primary and secondary. The
primary users will benefit from the output of the systems, e.g. commuters, business
users, leisure users, travellers with special needs, etc. The secondary users will control
the system and provide the main input. Examples of this user category are traffic
control operators and emergency services.

rule it - The local and national authorities have the responsibility for issuing the
regulations on how to implement and use the systems. The internationa authorities
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may also issue regulations, as well as standards and recommendations for international
inter-operability. Examples of this user category are government ministries (transport,
finance, etc.), European Union bodies, etc.

USER NEED

User needs emanate from the users and are entirely user-oriented. They will not necessarily be
consistent, and are likely to be expressed in plain text, with informal diagrams if necessary to
be more comprehensive.

Comment:  ‘User Need' has different meaningsin CVIS/GST projects and FRAME
‘User Need’ in CVIS = *Sakeholder Aspiration’ in FRAME
‘System requirement’ in CVIS = ‘User Need’ in FRAME

USE CASE

The procedure of executing a specific service, which is defined by an application. UML 2.0
defines use case as “ The specification of a sequence of actions, including variants, that a
system (or other entity) can perform, interacting with actors of the system.”

For CVIS the following structure shall be followed when specifying a use case (UC):

ID: A unique referencein the project in order to be able to refer to a UC in traceability
matrices etc. It is suggested to use the scheme CV- -UC-* SP-Acronym”-0000,where:
CV: CVIS (as potentially UC from other IPs could be entered) UC: use case (later
there will also be RQ: Requirements) “SP-Acronym”: The subproject ACRONY Mas
identified in Annex 1 e.g. COMO; 0000: afour-digit number allowing each SP to
structure themselves.

GOAL.: In order to clarify, why this use case is specified, a higher-level goal shall be
given. It shal also help to clarify the context of the use case. The goal can also be a
‘user need’ — asthese are not formally collected in CVIS they can be addressed here.
If it seems very trivial, GOAL needs not to be specified.

ACTORs involved: This shows, who is participating in this UC. Actors can be other
system entities or stake holders in a specific role.

PRE-CONDITION: Specifies arrangements, states, or dependencies required in order
to start this UC. This gives a more precise context to be clear from where the UC
starts.

MainFlow: The listing of Execution Steps, which break down the UC into single
transactions or commands. Execution Steps tell in non-technical language the
sequence of steps for an application/use case. There are two types: service perspective
scenario, and supplier perspective scenario.

POST-CONDITION: Specifies, arrangements, states, or dependencies that will be
fulfilled after the use case ended (successfully). This gives a more precise definition
where the UC ends and what state has been reached with it.

Possible exceptions: Description of possible abnormal occurrences.
Exception handling: Description of required action for abnormal occurrence handling.
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REQUIREMENT

A description of a property — derived typically from an execution step — that a system MUST,
SHALL or MAY have. It asks WHAT the system is meant to do without prescribing HOW
this shall be solved.

Each requirement needs to have many of the properties usually associated with system
regquirements and system specifications, namely (GST Quote):

unambiguous - it must be absolutely clear from the description what it isthat is being
said. Thus, for example, whenever the word ‘information’ is used it must be obvious
from the context what should be contained within that information, otherwise
examples should be given.

testable - since they form the basis of WP3, they must be written in a manner such that
it is possible to check that each system requirement is represented in some manner in
the architectures that will be produced by WP3.

traceable - it must be possible to trace the manifestation of a system requirement in
the sites’ architectures.

singular - multiple requirements should be split into singular requirements wherever
possible. Thisis of particular importance for optional features to ensure that they do
become truly optional and, where applicable, independent of each other.

unique - each requirement must have a unique identifier such that it iseasy to find in
the full ligt.

FEATURE
A specific name for a core component development unit

SPECIFICATION

A detailed description of afeature as baseline for development. It is a description of HOW the
development unit is designed in order to fulfil the requirements. The goal of WP2 is to name
those features, for which WP3 shall elaborate the specification document.

SERVICE

A serviceisawork, a help, an assistance offered (paid or for free) by a specific provider and
consumed by users.

COOPERATION
According to the Control Loop (Figure X), an actor is conceived of as running through one or
more control cycles each of which successively consists of the following phases:

1. Observation — observation of the surroundings, the own performance and the performance
of related stakeholders;
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2. (Information) Evaluation — evaluation of the observations and extraction of the (actual or
foreseen) bottlenecks and the moments where interaction or cooperation with other
stakeholders is necessary;

3. Decision (making) — decision on the nature of the interaction or cooperation and/or the
necessary changes or adaptations in the own performance (and thereby behaviour) and/or
in the performance of related stakeholders;

4. (Legidative) action — take action and interact, cooperate and/or change, adapt the own
behaviour, or adjust and communicate the expectations of the performance of related
stakeholders.

Cooperation emerges when actors start to collaborate while running through their business

control cycles. Collaborating by sharing information, by

* Mutually informing: the actors exchange information, but may adapt their actions
separately;
* Negotiating: thereisaset of rulesfor the mutual exchange of goals, preferences, feasible

actions and restrictions of the interurban road network, allowing for an exchange of data
by the actors, so the actors adapt their actions after the negotiations;

* Instructing: a certain actor is authorized to give instructions to other actors given the
evolving situation.

Once collaboration the information flow follows the four steps in the control loop, as well as
the iteration following from the observati on-eval uation-decision-action loop.

OBSERVE

Skill based Knowledge

Interurban Traffic based

Figure9 The information processing cycle.

PACKAGE OF USE CASES

Cooperation implies collaboration between two or more actors. Given the fact that every actor
has his own use case, the collaboration is depicted in a package of use cases. E.g. CINT has
two packages of use cases: EDA and CTA.
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Annex | Inter-Subproject Applications

Co-operative Traveller Assistance and Routing over Urban and Interurban Network
M anagement

The following application is described in this deliverable in detail, as its scope reaches across
several subprojects. It is harmonizing urban and inter-urban traffic routing into a common
procedure, and ensures that users receive a single and coherent route recommendation.

Within CVIS travellers annex vehicles drivers will be assisted from door-to-door even. In
those cases where routes are projected on urban and interurban roads, such cooperative
traveller assistance requires collaboration of the service provider with both urban and
interurban traffic managers.

CV-UC-IP-0001  Co-operative Traveller Assistance over Urban and Interurban
Network Management

Both interurban and urban traffic managers set traffic management strategies (terminology of
CINT) annex scenarios (terminology of CURB). To prevent interurban and urban traffic
managers frustrating each other due to counteracting traffic management strategies annex
scenarios, those strategies annex scenarios should be tuned over alager region.

CV-UC-IP-0002.  Co-operative Routing over Urban and Interurban Road
Networks
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L egend

=== M otorway
=== Main roads

=== Main urban access
and ring roads

Figure 10. lllustration of a region where urban and interurban traffic management strategies
annex scenarios need to be tuned

CV-UC-IP- 0001 Co-operative Traveller Assistance over Urban and Interurban
Networ k M anagement

Author: Paul van Koningsbruggen (Technolution) & Torben Hilgers/PTV
Release: 0.2
ASSOCIATED SP-LEVEL USE CASES ARE:

CURSB:

CV-UC-SP3.1 - 0033 Network routing

CV-UC-SP3.1 - 0035 Selection and implementation of cooperative traffic
management scenarios

CINT:

CV-UC-SP3.2-0005 Support pre-trip planning;
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CV-UC-SP3.2-0010 Support on-trip planning;

CV-UC-SP3.2-0009 Set traffic management strategy

COMO contribution:

COMO provides local traffic state, network traffic state analysis, route monitoring data
(predicted route, driven route and measured link travel times) and verified traffic
messages from local and central traffic message pool

GOAL

Service Provider retrieves all necessary information from both urban and Interurban Traffic
Managers needed to come to traveller assistance taking into account:

1)

2)

3)

4)

The traffic state (actual and foreseen) on the whole road network in the considered area
(urban and interurban);

Information on incidents in the whole road network

The priorities assigned to both the urban and the interurban road network by the
competent traffic managers,

The preferred route options by the competent traffic managers.

ACTORS

Service Provider, Interurban Traffic Manager and Urban Traffic manager.

MAIN-FLOW — Additional Activities

G) Service Provider (with respect to CV-UC-SP3.2-0005 and CV-UC-SP3.2-0010):
1. Gather traffic data per road segment interurban network;

2. Request and receive urban traffic state (including information on incidents) as
determined in urban traffic management centre

3. Request and receive priorities in urban and interurban road network;

4. Preferred route options urban road network;
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5. Preferred route options interurban road network;

H) Urban Traffic Manger (CV-UC-SP3.1 — 0033):
1. Send proposed urban route options to Interurban Traffic Manager;
2. Tune proposed urban route options with proposed interurban route options
3. Send preferred urban route options to Service Provider;

[) Interurban Traffic manager (with respect to CV-UC-SP3.2-0009 Set traffic
management strategy):

1. Send proposed interurban route options to Interurban Traffic Manager;
2. Tune proposed interurban route options with proposed urban route options

3. Send preferred interurban route options to Service Provider.

CV-UC-IP-0002. Co-operative Routing over Urban and Interurban Road Networ ks
Author: Paul van Koningsbruggen (Technolution) & Torben Hilgers/PTV
Release: 0.2
ASSOCIATED SP-LEVEL USE CASES ARE:
CURB:

CV-UC-SP3.1 - 0035 Selection and implementation of cooperative traffic
management scenarios

CINT:

CV-UC-SP3.2-0009 Set traffic management strategy

GOAL

Urban and Interurban Traffic Managers tune their traffic management strategies (CINT)
annex scenarios (CURB) in order to come to a coherent set of strategies/ scenariosin awhole
area.
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ACTORS

Service Provider, Interurban Traffic Manager and Urban Traffic manager.

MAIN-FLOW — Additional Activities
J) Service Provider (with respect to CV-UC-SP3.2-0005 and CV-UC-SP3.2-0010):

1. Request and receive priorities in urban and interurban road network;
K) Urban Traffic Manger (with respect to CV-UC-SP3.1 — 0035):
1. Send proposed urban traffic management scenario to Interurban Traffic Manager;

2. Tune proposed urban traffic management scenario with proposed interurban traffic
management strategy;

3. Send prioritiesin urban road network to Service Provider;

L) Interurban Traffic manager (with respect to CV-UC-SP3.2-0009 Set traffic
management strategy):

1. Send proposed interurban traffic management strategy to Urban Traffic Manager;

2. Tune proposed interurban traffic management strategy with proposed urban traffic
management scenario;

3. Send prioritiesin interurban road network to Service Provider.

For both IP-level use cases the extended activity diagrams are depicted in the figure below.
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Figure 11. Extended activity diagrams
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Annex Il High-level system requirements

High-level system requirements are requirements on the overall functionality of the CVIS
system. They shall apply to the entire CVIS system, to every component, service, feature and
application that are part of the CVIS world. The target of these requirements isto ensure that
the overall functionality of the CVIS system fulfils certain criteria. A good exampleis
Security. It needs to be considered throughout the entire CV1S system. The saying “achainis
asstrong asit’sweakest link” is very illustrative for the Security implementation. Having a
number of secure components does not help the overall security of the system if one of the
components is non-secure.

The requirements in this chapter were elaborated on the bases from the KAREN/FRAME
User Needs and have been cross-checked with SAFESPOT.

The User Needs from KAREN/FRAME are categorised into several groups:
1. Generd

2. Infrastructure Planning and Maintenance

3. Law Enforcement

4. Financia Transactions

5. Emergency Services

6. Travel Information and Guidance

7. Traffic, Incident and Demand Management

8. Intelligent Vehicle Systems

9. Freight and Fleet Management

10. Public Transport Management

Only the General requirements are considered here. They can be divided into following
categories:

Architecture properties
Data Exchange
Adaptability
Constraints

Continuity
Cost/benefits
Expandability
Maintainability

Quality of Data Content
10 Robustness

11. Safety

12. Security

13. User Friendliness

CoNOO~WNE

For each requirement the expected compliancy with FRAME/KAREN requirementsis stated
in the column 3. The owner of the requirement is stated in the column 4. Column 5 is reserved
for comments.
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Column 3 Expected compliancy
Possible inputs are:

C = Compliant

cC = Compliant Comment
P = Partly Compliant
NC = Not Compliant

NA = Not Applicable

Column 4 Owner
These are typically one or more CVIS SPs or WPs

Ar chitecture Properties

IT\E?Q Description Compliancy Owner Comment
CV- The Cooperative Systems Architecture description shall WP3/
RQ-IP- | include functional, information, physical and communication CAG
0001 perspectives.
The Cooperative Systems Architecture description shall
CV- . h
RQ-IP- |nc|u.de a number of reference _models to desgrlk_)e the . TBD
relationships between the services needed within the traffic
0002
and transport system.
CV- The Cooperative Systems Architecture description shall
RQ-IP- | include a glossary to explain all the main concepts described TBD
0003 in the architecture.
CV- . . ) .
The Cooperative Systems Architecture shall be provided in a TBD
RQ-IP- . ; "
0004 form which enables it to be up-dated after delivery.
CV- . .
The Cooperative Systems Architecture shall be technology TBD
RQ-IP- | 4 jependent
0005 P :
The Cooperative Systems Architecture shall facilitate the
CV- creation of modular and flexible designs, so that
RQ-IP- | manufacturers can produce their own versions of equipment TBD
0006 and systems may be scaled to cover different range of
functionality.
CV- The Cooperative Systems Architecture shall allow equipment
RQ-IP- | performing the same service to be provided by various TBD
0007 suppliers.
CV- . .
ROQ-IP- The Cooperative Systems Architecture shall allow the same TBD
0008 service to be provided by various service providers.
CV- The Cooperative Systems Architecture shall support
RQ-IP- | interaction between services provided by private and public TBD
0009 bodies.
CV- . .
RO-IP- The Cooperative Systems Archltectu_re shall allow the user to TBD
0010 select from one of a number of suppliers of the same service.
CV- The Cooperative Systems Architecture shall support
RQ-IP- | interaction between services provided by private and public TBD
0011 bodies.
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CV- The Cooperative Systems Architecture shall allow current
RQ-IP- | organisational responsibilities and legal liabilities to be TBD
0012 retained.
The Cooperative Systems Architecture shall, where possible,
CvV- describe migration path(s) that can be followed to enable
RQ-IP- | architectures defined for existing traffic and transport TBD
0013 management, as well as other ITS control and information
systems, to become compliant.
ov- The Framework Architecture shall allow the use of existing
RO-IP- and emerging communication infrastructures, or describe TBD
possible migration paths to explain how they can become
0014
compliant.
CV- The Framework Architecture shall support the integration of
RQ-IP- | Traffic Information Centres and Traffic Control Centres into TBD
0015 national and international networks.
Cv- The Framework Architecture description shall identify clearly TBD
RQ-IP- .
0016 the relevant interfaces to other modes of transport.
Data Exchange
Ff\‘iQ Description Compliancy Owner Comment
CV- The Cooperative Systems Architecture shall provide a high WP3 .
ot With help of DEPN
RQ-IP- | level description of the message sets and data COMM ! po
0017 communication protocols to be used in data transfers.
CV- The Cooperative Systems Architecture shall provide a high WP3 That remains to be seen.
RQ-IP- | level description of data stores and data flows, and shall have With help of DEPN
0018 a single data dictionary.
cv- Systems that conform to the Cooperative Systems
RQ-IP- Architecture shall exchange information in a manner that POMA Owner to be checked
0019 permits a given geographic location to be understood by all
parties.
cv- Systems that conform to the Cooperative Systems
o, | Architecture shall exchange information in a manner that WP3 With help of DEPN
RQ-IP- h X -
0020 permlts road and traffic conditions to be understood by all
parties.
CV- The Cooperative Systems Architecture shall provide a high .
RQ-IP- | level description of the message sets used to exchange data WP3 With help of DEPN
0021 with external interfaces.
cv- The Cooperative Systems Architecture shall support the use )
RO-IP- of seamless communications. This shall mean that the use of COMM CALM will be
different communication networks is transparent i.e. switches implemented
0022 . : ; >
are made without the intervention of the final user.
CV- The Cooperative Systems Architecture shall permit all traffic
RQ-IP- | management systems, existing or future, to receive and to TBD
0023 use specific parts of the information. [SAFESPOT]
Cv- The systems should be able to provide non-equipped users
RQ-IP- | with, as much as possible, safety-related information TBD
0024 available inside the Cooperative system [~SAFESPOT]
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Adaptability
FIQ\II;:?Q Description Compliancy Owner Comment
) Currently no attention for
cv- Syst(_ams that conform to the Coo_peratlv_e_ Systems disabled and elderly
RQ-IP- Architecture shall be able to prowde facilities that NA persons. Something for
0025 accommodate the needs of disabled and elderly persons, DEPN Topic 4?
when relevant.
CvV- Systems that conform to the Cooperative Systems CINT
RQ-IP- | Architecture shall be able to provide facilities to enable data c CURB
0026 about the travel network to be entered and updated.
Cv- The Cooperative Systems Architecture shall not constrain its WP3
RQ-IP- | functionality to be implemented in a single topographical c WP4
0027 domain, be it urban, inter-urban or rural.
CvV- The Cooperative Systems Architecture shall not constrain its WP3
RQ-IP- | functionality to be implemented by specific local c WP4
0028 organisations.
CvV- The Cooperative Systems Architecture shall not constrain WP3
RQ-IP- | user interfaces to be of a particular type, or from a particular c WP4
0029 manufacturer.
CvV- The Cooperative Systems Architecture shall not require that WP3
RQ-IP- | each of its user interfaces must operate on a specific item of c WP4
0030 equipment, unless it is for safety reasons.
Constraints
FIQ\II;:?Q Description Compliancy Owner Comment
cv- The Cooperative Systems Architecture shall require all
RQ-IP- systems developed from it to comply with current European TBD
0031 and National laws concerning data security, user anonymity
and the protection of individual privacy.
Cv- The Cooperative Systems Architecture shall require all
RQ-IP- | systems developed from it to comply with the traffic laws and 8D
0032 regulations that apply in Europe.
Cv- The Cooperative Systems Architecture shall conform to
RQ-IP- | relevant MoU, European directives and guidelines, and TBD
0033 European (de facto-) standards.
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Continuity
FIQ\II;:?Q Description Compliancy Owner Comment
cv- The Cooperative Systems Architecture shall provide
functionality such that the quality of information content is TBD
RQ-IP- ; . e .
0034 continuous and consistent, both in time and space (i.e. as the
traveller moves).
Cv- The Cooperative Systems Architecture shall provide
RQ-IP- | functionality that can accommodate environmental stress and TBD
0035 infrastructure failures.
Cost/benefit
Ff\‘iQ Description Compliancy Owner Comment
Cost/benefit
requirements:Currently from
CV- Whenever possible and practical, the Cooperative Systems DEPN thereis limited input
RQ-IP- | Architecture shall use the same data as input to several TBD on the requirements with the
0036 parts of its functionality. business case in the back of
the head.
CV- The Cooperative Systems Architecture shall avoid the need
RQ-IP- | for unnecessary multiple data sources or redundant data TBD
0037 management, if these do not lead to better data accuracy.
CvV- The Cooperative Systems Architecture shall require all
RQ-IP- | systems developed from it to be able to use the most cost- TBD
0038 effective means of communication available.
CV- The Cooperative Systems Architecture shall require all
RQ-IP- | systems developed from it to provide safety functionalities TBD
0039 free of charge. [SAFESPOT]
The Cooperative Systems Architecture shall require all
CV- : .
systems developed from it to enable operating costs to be TBD
RQ-IP- . ;
0040 reduced whenever possible, when compared with the
systems that they replace.
CV- The Cooperative Systems Architecture shall require all
RQ-IP- | systems developed from it that require payment from a user FOAM
0041 to be able to manage fees/fares.
CV- The Cooperative Systems Architecture shall require all
RQ-IP- | systems developed from it that require payment from a user FOAM
0042 to be able to receive fees/fares.
CV- Systems upgraded to conform to the Cooperative Systems
RQ-IP- | Architecture, and providing the same services, shall produce TBD
0043 financial benefit to their owners.
CvV- The technologies adopted by the Cooperative Systems
RQ-IP- | Architecture shall be potentially low-cost to ensure future TBD
0044 high level penetration of the Cooperative systems.
Expandability
Ff\‘iQ Description Compliancy Owner Comment
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CV- The Cooperative Systems Architecture shall allow systems
RQ-IP- | developed from it to have an evolutionary development TBD
0045 strategy that enables their continuous upgrading.
CV- The Cooperative Systems Architecture shall provide services
RQ-IP- | that are not constrained to operate in a particular geographic TBD
0046 region.
M aintainability
REQ Description Compliancy Owner Comment
NR.
CV- . . .
RQ-IP- The Cooperative Systems Architecture shall require all TBD
0047 systems developed from it to be capable of being repaired.
CvV- The Cooperative Systems Architecture shall require all
RQ-IP- | systems developed from it to be easily maintainable with TBD
0048 minimum disturbance.
Quality of Data Content
T\E?Q Description Compliancy Owner Comment
Cv- The Cooperative Systems Architecture shall enable all
RO-IP- information systems developed from it to provide data with WP3/WP4 Brought forward by
oo4o | @ stated accuracy, either as additional information or as DEPN Topic 3
part of the documentation, at all times.
CV- The Cooperative Systems Architecture shall require all Brought forward b
g y
RQ-IP- | systems developed from it to check all input data for WP3/WP4 DEPN Topic 3
p
0050 validity, whenever possible, and to report failures.
cv- The Cooperative Systems Architecture shall enable all
RQ-Ip. | Systems developed from it to check data values by WP3/WP4 Brought forward by
o051 | comparing different sources, when available, so as to DEPN Topic 3
ensure high-accuracy and completeness.
CV- The Cooperative Systems Architecture shall require all Brought forward b
g y
RQ-IP- | systems developed from it to manage WP3/\WP4 DEPN Topic 3
0052 local/regional/national databases in a consistent way.
Robustness
REQ Description Compliancy Owner Comment
NR.
Cv- The Cooperative Systems Architecture shall allow all
RO-IP- systems developed from it to be able to detect errors in WP3/WP4 Brought forward by
o053 | operation, when higher integrity is required, e.g. for DEPN Topic 3
financial, security or safety reasons.
cv- Systems that conform to the Cooperative Systems Brought forward by
Architecture shall be able to monitor each safety-related
RQ-IP- y WPS/WP4 | bepn Topic 3

0054 component (including software), warn the user in case of
problems, and disable it, or reduce it to a safe state.
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Cv- The Cooperative Systems Architecture shall require all WP3/WP1 Brought forward by
RQ-IP- | safety-related systems developed from it to be fault- DEPN Topic 3
0055 | tolerant.
Cv- The Cooperative Systems Architecture shall require all
systems developed from it to be reliable with respect to the WP3/WP4 Brought forward by
RQ-IP- . ; DEPN Topic 3
0056 Iega! and/or quality requirements necessary for each
application.
Cv- The Cooperative Systems Architecture shall require all WP3/WP1 Brought forward by
RQ-IP- | systems developed from it to be able to operate in all DEPN Topic 3
0057 potential climatic and traffic conditions.
Safety
Ff\‘iQ Description Compliancy Owner Comment
CV- The Cooperative Systems Architecture shall provide WP3/WP4 Brought forward by
RQ-IP- | functionality that operates in a manner that does not DEPN Topic 3
0058 generate a safety hazard for its users.
CV- The Cooperative Systems Architecture shall provide WP3WPA Brought forward by
RQ-IP- | functionality that operates in a manner that does not DEPN Topic 3
0059 encourage unsafe behaviour.
Cv- The Cooperative Systems Architecture shall provide WP3/\WPA Brought forward by
RQ-IP- | functionality that operates in a safe manner during DEPN Topic 3
0060 degraded modes of operation.
Cv- The Cooperative Systems Architecture shall provide WP3/WP1 Brought forward by
RQ-IP- | functionality that is ultimately under the control of the DEPN Topic 3
0061 human operator.
Security
Ff\‘iQ Description Compliancy Owner Comment
Cv- The Cooperative Systems Architecture shall require that WP3WPA Brought forward by
RQ-IP- | systems developed from it are capable of surviving DEPN Topic 2 and 3
0062 accidental and intentional attacks on their integrity.
CV- The Cooperative Systems Architecture shall require WP3/WP1 Brought forward by
RQ-IP- | systems developed from it to provide protection against DEPN Topic2 and 3
0063 unauthorised access.
User Friendliness
Ff\‘iQ Description Compliancy Owner Comment
Top level version of the
Cv- The Cooperative Systems Architecture shall require all WE3/WP4 guidelines that are
RQ-IP- | systems developed from it to follow HMI guidelines. aDBE';\?d by described by DEPN Topic
0064 Specify! 4,
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The Cooperative Systems Architecture shall require all WP3/WP4 Top level version of the
CV- ; ; o . guidelines that are
RO-IP- systems developed from it to provide facilities that enable assisted by 8 .
o065 | their users to control the speed and frequency of DEPN described by DEPN Topic
information presentation. 4.

Top level version of the

CV- The Cooperative Systems Architecture shall ensure that WE;’ZX';“ guidelines that are
RQ-IP- | the safety and security of systems developed from it are &S Y described by DEPN Topic
0066 not compromised by their ease of use. DEPN 4,

Safety Application related requirements

In addition to the KAREN/FRAME system requirements, the SAFESPOT IP hasin its Core
Architecture Requirements deliverable described some general requirements on:

1. Performance

2. Safety Systemsand Applications
3. Communication System

4. Integration of Safety Centres

They need to be discussed within CVIS and further elaborated (in some cases filtered)
together with SAFESPOT in order to understand what implications they have on the
Cooperative Systems Architecture developed in the CVIS. Since CVIS IPis targeting to
develop a common platform for all Cooperative systems, it isimportant to incorporate the
reguirements from other projects.

Performance
Ff\‘iQ Description Compliancy Owner Comment
The values will be decided
during the specification
CV- . . ) phase
RQ-IP- The probability to provide the user with a corrupted or false Thisis an important

00XX information shall be lower than x % requirement for preventing

false dlarms (e.g. false
collision warnings)

TBC

Safety Systems and applications

REQ

R Description Compliancy Owner Comment

CV- All the SAFESPOT vehicles shall be able to receive position
RQ-IP- | of all neighbouring SAFEPROBE vehicles and safety relevant
00XX | objects

TBC
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Communication system

REQ

R Description Compliancy Owner Comment
Cv- Very High-level
RQ-IP- The system shall support two-way roadside-to-vehicle COMM requirements, currently not
00XX communication (point-to-point) considered in COMM
CV- . .
RQ-IP- The system _shall support two-way vehicle-to-vehicle COMM
00X X communication (point-to-point)
Cv- The system shall support one-way roadside-to-vehicle
RQ-IP- | communication (point-to-multi-point) by broadcasting to a COMM
00XX | specific area (geo-broadcast)
CV- The system shall support one-way vehicle-to-vehicle
RQ-IP- | communication (point-to-multi-point) by broadcasting to a COMM
00XX | specific area (geo-broadcast)
CV- .
RQ-IP- The §ystem shall be able to transport a message into a COMM
00X X specific area (geo-cast)
TBC
Integr ation of safety centres
IT\E?Q Description Compliancy Owner Comment
CV- The system shall provide information to enhance the
RQ-IP- | minimum set of data used by May Day Call Application
00XX | (eCall)
TBC
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Annex Il Listing of CVIS Core Technology Requirements

The listing of identified technical requirements of CVIS platform is found below. This list
will be maintained in the course of project, as possibly new requirements will be identified.

Definitions for Requirement types:

* PR means pre-requisite

* F meansfunctional requirement

* NF means non functional, i.e. performance requirement

Communications and networking requirements

Following table enumerates Communication requirements, for which COMM subproject is
responsible. Entries which are specificaly based on SAFESPOT (Safety Applications)
requirements, are marked with green.

General communication aspects

Roaming aspects

CV-RQ- Connectivity requirement entails roaming management F
COMM-0001

Mobility management aspects

CV-RQ- Cost incurring GSM fdlback can be utilized for maintaining connectivity NF
COMM-0002

CV-R- Expected transactions of this scenario are require only unacknowledged|NF
COMM-0003 |message forwarding.

CV-RQ- Expected transactions of this scenario (which require mobility management)|NF
COMM-0004 |are expected to last in the 0.1 sec range

CV-RQ- Expected transactions of this scenario (which require mobility management)|NF
COMM-0005 |are expected to last in the 10 sec range

CV-RQ- Expected transactions of this scenario (which require mobility management)|NF
COMM-0006 |are expected to last over an hour

CV-RQ- Communication services provide best effort to complete ongoing transactions|F
COMM-0007 |without interruption

CV-RQ- Communication services can utilize multi-hop vehicle to vehiclelF
COMM-0008 |communications mechanism to deliver message to destination node

Communication geometry aspects

CV-RQ- Characteristic distance of V-1 communication: The RSU is expected to|NF
COMM-0009 |communicate with vehiclesin 30m range
CV-RQ- Characteristic distance of V-l communication: The RSU is expected to|NF

COMM-0010 |communicate with vehiclesin 300m range
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CV-RQ-
COMM-0011

Characteristic distance of V-l communication: The RSU is expected to
communicate with vehicles in 3000m range (via multihop)

NF

CV-RQ-
COMM-0012

Characteristic distance of V-V communication: Vehicles are expected to
communicate with other vehiclesin 3m range

NF

CV-RQ-
COMM-0013

Characteristic distance of V-V communication: Vehicles are expected to
communicate with other vehiclesin 30m range

NF

CV-RQ-
COMM-0014

Characteristic distance of V-V communication: Vehicles are expected to
communicate with other vehiclesin 300m range

NF

CV-RQ-
COMM-0015

Communication of this scenario is characterized by message delivery aong
the road

NF

CV-RQ-
COMM-0016

Communication of this scenario is characterized by message delivery across
the road

NF

CV-RQ-
COMM-0017

Communication of this scenario is characterized by message delivery within
an area (including communication around corners)

NF

Capacity aspects

COMM-0010

Non-Safety channels: average required bandwidth requirement is estimated to
be i_n 1 Mbit/sec range per 100 nodes for traffic/freight management

NF

CV-RQ-
COMM-0022

Radio congestion control aspects

Power constraint on congestion control: the transmission power of periodic
messaging must be dynamically adjusted such that there is spare capacity on
all microwave channels

F

CV-RQ-
COMM-0023

Quantity constraint on congestion control: to each priority category belongs a
certain threshold of channel capacity, above which messages belonging to this
priority are blocked

F

Delivery timing aspects

CV-RQ-
COMM-0024

The message must be delivered to destination node within the range of 10
millisec (single hop APl —to — API timing)

NF

CV-RQ-
COMM-0025

The message must be ddlivered to destination node around the range of 1 sec
t010 sec

NF
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CV-RQ-
COMM-0026

The message must be delivered to destination node around the range of 1000
SEC

NF

Reliability aspects

CV-RQ-
COMM-0027

It is required that communication service correctly completes transactions of
this use case during CVIS trialsin 99.99% of cases

NF

CV-RQ-
COMM-0028

It is required that communication service correctly completes transactions of
this use case during CVIStrialsin 99.9% of cases

NF

CV-RQ-
COMM-0029

It is required that communication service correctly completes transactions of
this use case during CVIS trialsin 90% of cases

NF

CV-RQ-
COMM-0030

It is required that communication service correctly completes transactions of
this use casein eventua deployment in 99.99% of cases

NF

CV-RQ-
COMM-0031

It is required that communication service correctly completes transactions of
this use casein eventua deployment in 99.9% of cases

NF

CV-RQ-
COMM-0032

It is required that communication service correctly completes transactions of
this use casein eventua deployment in 90% of cases

NF

RSU arrangement aspects

CV-RQ-
COMM-0033

New or temporary RSU installations must not disturb existing network.

CV-RQ-
COMM-0034

Any RSU distance placement is supported, whether RSUs are close by or
sparsaly placed.

F

Cost aspects

CV-RQ-
COMM-0035

Feasibility of the use case is dependant on expected cost of in-vehicle mobile
router

NF

CV-RQ-
COMM-0036

Feasibility of the use case is dependant on expected cost per road-kilometer of
roadside router equipment

NF

Delivery of IP

messages

CV-RQ-
COMM-0037

It is possible to use the same destination IP addresses under al mobility
situations

F

Contacting an

immediate neighbour in a certain direction

CV-RQ-
COMM-0038

A vehicle is able to select its neighbours in front and behind as
communication partners (on the same lane)

F

CV-RQ-
COMM-0039

A vehicleis able to select its sideways neighbours (on lanes to left or right) as
communication partners

F

CV-RQ-
COMM-0040

A vehicle is able to select its neighbour passing by in opposite direction as
communication partner (on the opposite lane next to it)

F

CV-RQ-
COMM-0041

A vehicle is able to select overhead mounted RSU as communication partner
when passing by, and overhead RSU is able to send lane-specific message

F

CV-RQ-
COMM-0042

A vehicle is able to select roadside mounted RSU as communication partner
when passing by, and roadside RSU is able to send lane-specific message

F

CV-RQ-

The network layer is able to evaluate an appropriate neighbour as next

F
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COMM-0043

delivery hop within multi-hop vehicle-vehicle message delivery (so that
overall congestion generated by unicast messages is decreased)

Multi-hop Saf

ety Broadcast

CV-RQ-
COMM-0044

Multi-hop vehicle-vehicle rebroadcast communication is utilized for spreading
agenerated safety message within its designated destination area

F

CV-RQ-
COMM-0045

The protocol overhead of safety broadcastsis as small as possible

CV-RQ-
COMM-0046

Vehicle-vehicle rebroadcast communication is designed to alow as quick
processing times as possible

F

CV-RQ-
COMM-0047

The roadside unit provides seamless transport bridging between IP delivery
mechanism and safety broadcast distribution mechanism

F

CV-RQ-
COMM-0048

It is possible to receive acknowledgement during each hop that at least some
vehicles have received the broadcast.

F

Deterministic

single-hop point-to-point connectivity

CV-RQ-
COMM-0049

The application layer is able to initiate point-to-point transactions to other
known nodes within single-hop range

F

CV-RQ-
COMM-0050

API-to-API timing of these point-to-point transactions is deterministic

Contacting closest local service provider in theinfrastructure

CV-RQ-
COMM-0051

The application is able to use locally relevant |P address to access a service by
RSU.

F

Subscribing to a group oriented service

CV-RQ-
COMM-0052

The application is able to subscribe to a local multicast group for some
service.

F

CV-RQ-
COMM-0053

The application is able to subscribe to a globally managed multicast group for
some service.

F

CV-RQ-
COMM-0054

Execution of group oriented communications must not be a cause of
congestion within the communication infrastructure. Message duplication
beyond the point of Home Agents must be especialy avoided.

NF

CV-RQ-
COMM-0055

Execution of group oriented communications must not be a cause of
congestion within wireless channels. Message duplication in the air interface
must be especially avoided.

NF

Application level broadcasting of a message to a defined geographic region

CV-RQ-
COMM-0056

The application is able to broadcast a message within a certain geographic
region (any size).

F

CV-RQ-
COMM-0057

The application is able to broadcast a message within a geographic region
positioned relatively to vehicle (in front/behind).

F

CV-RQ-
COMM-0058

Target geographic regions are defined by elliptic shapes.

CV-RQ-
COMM-0059

Target geographic regions are defined by rectangular shapes.
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services

CV-RQ- There can be application specific "relevance parameters’, which control|F

COMM-0060 |processing on the receiving side. (conditions such as: travelling in similar
direction as message originator, approaching broadcast area center, leaving
broadcast area center, ...)

CV-RQ- Periodic message re-broadcasting within destination area— as long as message|F

COMM-0061 |vaidity does not expire — is an expected functionality of communication

Application level group oriented serviceto a defined geographicregion

CV-RQ-
COMM-0062

The application is able to limit message multicasting to a certain geographic
region (any size).

F

Application level queriesinquired within a geographic region

CV-RQ-
COMM-0063

The application is able to limit anycast "questions’ to a certain geographic
region (any size).

F

Receiving infor mation about vehiclesor RSU near by

CV-RQ-
COMM-0064

The application is able to see online "radar view" of nearby other vehicles
(position and D), within about 400 m range

F

CV-RQ-
COMM-0065

The application is able to establish communication with any other
vehicle/RSU on the "radar view"

F

CV-RQ-
COMM-0066

The application is dways able to receive information about current serving
(i.e. closest) RSU location and 1P address

F

CV-RQ-
COMM-0067

The application needs "radar view" updated every 0.1 sec

NF

CV-RQ-
COMM-0068

The application needs "radar view" updated every 1 sec

NF

CV-RQ-
COMM-0069

The application needs "radar view" updated every 10 sec

NF

CV-RQ-
COMM-0070

The procedure for implementing “radar view” relies on single neighbour
beaconing shared by al projects (so that there is no project specific beaconing
communication)

NF

Reguesting ch

ange of beaconing frequency

CV-RQ-
COMM-0071

The application is able to request change of updating frequency for nearby
vehicles "radar view" information

F

Local communication parameters configuration

CV-RQ-
COMM-0072

The application is able to receive a permanent fixed IP address from the
mobile router

F

CV-RQ-
COMM-0073

The application is able to receive local dynamic IP address from the mobile
router

F

Service Settin

: message priority

CV-RQ-
COMM-0074

The application isableto set apriority value for its messages
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CV-RQ- The application is able to digtinguish safety / non-safety messages for|F
COMM-0075 |transmission purpose

Service Setting: allowed message delivery delay

CV-RQ- The application is able to set expected message delivery delay time. This|F
COMM-0076 |setting influences communication media selection.

CV-RQ- The application is able to set whether an expiring delivery time window also|F
COMM-0077 |means expiring message validity

Service Setting: enable/disablefor cost-incurring message delivery of the application
CV-RQ- The application is ableto set cost preferences for itstransmission F
COMM-0078

CV-RQ- The application is ableto utilize only free medium (without costs) NF
COMM-0079

Request content of RSU Server registry

CV-RQ-
COMM-0080

The application in the infrastructure is able to receive list of al vehicle IDs
and positions within an RSU Server (i.e. RSU) area

F

CV-RQ-
COMM-0081

The application in the infrastructure is able to find out via the discovery
mechanism the correct RSU list responsible for a geographic area

F

Subscribing to trigger activated when vehicleregistersin RSU area

CV-RQ-
COMM-0082

The application in the infrastructure is able to subscribe to a notifcation
service, so0 that it is informed by RSU Server (RSU) when a new vehicle
entersthe area

F

Register a server to global discovery

CV-RQ- A server application in the infrastructure is able to register with CVIS DNS-|F

COMM-0083 |SD service its service type (e.g. COMO Central Server) and its geographic
responsibility area

CV-RQ- The responsible server areais described by a poligon (vertex list) NF

COMM-0084

CV-RQ- Thelist of server typeidentificationsis maintained and published by COMM |NF

COMM-0085

Resolve a global server address

CV-RQ- An gpplication is able to discover via CVIS DNS-SD service the IP address of |F

COMM-0086 |the application server responsible for a given location (application indicates
service type and location of interest)

CV-RQ- In case of server overlaps for alocation, dl responsible entries are sent in a|NF

COMM-0087 |list

GW to publicinternet

CV-RQ- GW to public internet is provided. F
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|COMM-0088 |

Framework for open application management requirements
System requirements, for which FOAM subproject is responsible (all entries are functional

requirements):

ID

Text/description

CV-RQ-FOAM-0001

Privacy and Liability: the CVIS infrastructure shall contain flexible operation
data capability to allow for monitoring and strict partitioning

CV-RQ-FOAM-0002

PKI Deployment: CVIS deployment enablers shall define the conditions for
PKI deployment

CV-RQ-FOAM-0003

User authentication: the CVIS client system shall provide End-User
authentication capability

CV-RQ-FOAM-0004

Single sign-on: the CVIS infrastructure shall provide SSO. Hence a single
authentication of en End-User to the Client System is sufficient to use
subscribed services offered by (in general different) Service Providers

CV-RQ-FOAM-0005

Circle of trust: the CVIS infrastructure shall ensure that different business
stakeholders can share data in a trusted manner

CV-RQ-FOAM-0006

Scalable Trusted communication: the CVIS infrastructure shall support
scalable authenticated communication

CV-RQ-FOAM-0007

C2C / C2l authentication QoS: Real-time constraint for authentication and
communication shall be met

CV-RQ-FOAM-0008

Trusted execution: the CVIS client system shall ensure separation of
executions assets (i.e. an external application cannot access other application
data) including protection of certificates.

CV-RQ-FOAM-0009

Resources management: The CVIS client system shall ensure that no
application can use more resources (e.g. CPU, memory, ...) than declared
ahead

CV-RQ-FOAM-0010

Resources declaration: CVIS applications need to declare resources
needed

CV-RQ-FOAM-0011

Trusted update:the CVIS client system shall ensure that only trusted
components are downloaded, and that applications are guaranteed some
level of execution (to prevent from denial of service)

CV-RQ-FOAM-0012

Trusted Policy management: the CVIS infrastructure shall ensure that
executing platforms support features to (1) decide policies, (2) enforce
policies, and (3) enforce policies in a protected way

CV-RQ-FOAM-0013

The FOAM shall provide access to the legacy system sensor through general
API, legacy independent
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ID

Text/description

CV-RQ-FOAM-0014

The FOAM shall provide access to the legacy system actuators, thought
general API, legacy independent

CV-RQ-FOAM-0015

FOAM shall interface roadside legacy system

CV-RQ-FOAM-0016

FOAM shall interface roadside legacy system via most common physical
interfaces (RS232, RS486, ETHERNET) // to be agreed with COMM

CV-RQ-FOAM-0017

FOAM shall interface roadside legacy system via Internet Protocol (IP)

CV-RQ-FOAM-0018

FOAM shall provide a mechanism to detect the type and identity of the
interfaced legacy system

CV-RQ-FOAM-0019

FOAM shall provide a mechanism to detect the type and identity of the
interfaced legacy system devices

CV-RQ-FOAM-0020

FOAM shall provide a mechanism to use native primitives of the Legacy
system in a transparent way for the FOAM itself. (application should adapt to
the actual legacy system interfaced)

CV-RQ-FOAM-0021

FOAM shall have a roughly precise absolute internal clock (error less then 4s)
in any condition.

CV-RQ-FOAM-0022

FOAM shall provide a mechanism to allow application to change "drivers" or
modules to match the legacy system instance

CV-RQ-FOAM-0023

FOAM shall provide positioning information of the FOAM Unit ( or Legacy
System)

CV-RQ-FOAM-0024

FOAM shall be able to recover from a call to a native function, when blocked.

CV-RQ-FOAM-0025

FOAM shall not be blocked by activities with legacy system (real-time?)

CV-RQ-FOAM-0026

FOAM shall provide a mechanism to assign time and position to a legacy
system interaction.

CV-RQ-FOAM-0027

RQ-S-PAY-0004:Count of consumed Units - The entities that are involved
in the data consumption process should have the possibility to count the
consumed units. These units could be used to calculate the price for the
data/service consumption.

CV-RQ-FOAM-0028

RQ-S-PAY-0007:Communication Dialogs - The payment dialogs (show
price, enter payment data, confirm payment) should be clearly distinguishable
from service usage.

CV-RQ-FOAM-0029

RQ-S-PAY-0008:Flexibility - The system should be flexible to
add/change/remove payment methods or pricing schemes

CV-RQ-FOAM-0030

RQ-S-PAY-0009:Payment methods - The system should support GST
certified payment methods.

CV-RQ-FOAM-0031

RQ-S-PAY-0010:User preferences - The System shall support preferred
payment methods and settings as defined by the user profile
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ID

Text/description

CV-RQ-FOAM-0032

RQ-S-PAY-0018:Traceable Transactions - The System should create
transparent, easy to understand and easy to follow log/trace records for the
human users. This will enable transaction status requests, objections, loyalty
programs, incentives, discounts and itemized bills.

CV-RQ-FOAM-0033

FOAM shall provide a mechanism to assure the integrity of communicated
messages between CVIS nodes

CV-RQ-FOAM-0034

FOAM shall provide a mechanism to assure the confidentiality of
communicated messages between CVIS nodes.

CV-RQ-FOAM-0035

FOAM shall provide a mechanism to distribute information through a
broadcast medium in such a manner that it can only be read/deciphered by
authorised clients

CV-RQ-FOAM-0036

FOAM shall offer an API to CVIS applications for the discovery of other
applications/nodes based on a set of criteria such as position, speed and
direction, type of vehicle (lorry dangerous good transport, public transport,
emergency service), destination, region of influence, urgency...

CV-RQ-FOAM-0037

FOAM shall offer an API to CVIS applications to connect to another CVIS
application with a defined Quality of Service.

CV-RQ-FOAM-0038

FOAM shall intermediate between the different CVIS applications that request
access to the HMI in a way that road safety is not compromised

CV-RQ-FOAM-0039

System configuration The OEM Interface shall provide a mechanism to
gather system information (e.g. ECUs, network configuration). The OEM
Interface shall provide means to report the current software configuration

CV-RQ-FOAM-0046

Inter-domain communication The OEM Interface shall exchange data
between interconnected communication systems (diff. 1/O-system, diff.
domains)

CV-RQ-FOAM-0049

Access to in car network The OEM Interface shall enable external
applications to communicate with local applications. Where external means
"outside the firewall". (in case of a single firewall the multimedia domain and
the external infrastructure could be considered external. )

CV-RQ-FOAM-0050

Support of error handling The OEM Interface shall support transmission
error handling (e.g. relay NACK and log errors).

CV-RQ-FOAM-0056

Self test Built-in self-test to detect hardware/software errors during several
states.

CV-RQ-FOAM-0057

Error reporting Error reporting on hardware or software level

CV-RQ-FOAM-0058

Communication with external applications The OEM Interface should
guarantee secure communications with external applications introducing
appropriate mechanisms (firewall)
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CV-RQ-FOAM-0064

RE-Identification: FOAM shall provide a mechanism to identify
communication partners for a certain time interval without violating privacy
requirements. This shall support to individually communicate between the
same partners during the time interval without revealing more details about its
Identities.

CV-RQ-FOAM-0065

Vehicle Identification: FOAM shall provide a mechanism for applications to
use ldentifications which safeguard personal privacy needs on one hand side
but allow data sharing for applications on basis of a general profile (e.g.
vehicle type, driver category, temporary unique ID for a given maximum
duration e.g. 24h).

CV-RQ-FOAM-0066

FOAM shall provide a mechanism to remote-configure applications. This shall
also include the provision of 'directory' information about available
applications and communication partners in a dedicated geographic area.

CV-RQ-FOAM-0067

FOAM shall allow to remote update / activate compulsory applications and
configurations for dedicated geographic areas

Positioning and Mapping requirements
Positioning and Mapping requirements, for which POMA subproject is responsible:

Location Referencing

CV-RQ-SP2.3-0001

When an application requires a location referencing for a
map-matched point, then the location referencing feature
shall provide the corresponding AGORA-C code

CV-RQ-SP2.3-0002

The location referencing feature shall use as current version
of AGORA-C the specification v1.0 of 06 April 2006

CV-RQ-SP2.3-0003

The location referencing feature shall comprise an AGORA-
C encoder able to create AGORA-C location references from
any GDF based or other map database, that contains all
information elements required by the specification, and has
similar resolution as a standard in-vehicle map database.

CV-RQ-SP2.3-0004

The location referencing feature shall comprise an AGORA-
C encoder according to the current AGORA-C specifications

CV-RQ-SP2.3-0005

The location referencing feature shall implement the AGORA
C physical format according to the current AGORA-C
specification

CV-RQ-SP2.3-0006

The location referencing feature shall implement both the
basic and extended profiles according to the current AGORA
C specification

CV-RQ-SP2.3-0007

The location referencing feature shall generate AGORA-C
codes of size of average 50 bytes

CV-RQ-SP2.3-0008

The location referencing feature shall generate an AGORA-C
code in less than 500 msec

30/11/2006

84 Version 1.0




«CVIS

Use Cases and System

Requirements

INS/GNSS vehicle
positioning

CV-RQ-SP2.3-0010

When an application requests the position, then the
supply positioning feature shall provide positioning and
timing information for the vehicle at which the request is
made (NB: no information is provided for surrounding
vehicles)

CV-RQ-SP2.3-0011

The request for position shall at least contain:

- request for positioning and timing information and
optionally request:

- vehicle ID

- minimum integrity

- accuracy level

- sampling frequency

CV-RQ-SP2.3-0012

The supply positioning feature shall provide the best
positioning data considering at least:

- GNSS measurement

- Inertial sensor measurement

- RF power measurement

- AGNSS data

CV-RQ-SP2.3-0013

The supply positioning feature shall supply at least the
following information:

- lat, long, height in WGS84 format

- time in WGS84 format

- heading

- speed

CV-RQ-SP2.3-0014

The supply positioning feature shall on request supply
vehicle ID

CV-RQ-SP2.3-0015

The supply positioning feature shall on request supply
integrity information

CV-RQ-SP2.3-0016

The supply positioning feature shall supply position at
sub-meter accuracy level (i.e. lane level) locally
(crossroads, bus lanes...)

CV-RQ-SP2.3-0017

The supply positioning feature shall supply position at 1
meter accuracy level globally (95% of urban areas...)

CV-RQ-SP2.3-0018

The supply positioning feature shall supply position at
10 meter accuracy level globally (95% of urban and
interurban areas...)

CV-RQ-SP2.3-0019

The supply positioning feature shall supply position
regularly (1 Hz) or on request (maximum latency 100
ms)

CV-RQ-SP2.3-0020

The supply positioning feature shall at least offer the
following functional interfaces to get raw positioning
data:

- GNSS data (ie GPS, AGNSS including EGNOS,
Galileo preparation)

- inertial sensors

- RF power measurement

30/11/2006

85 Version 1.0




«CVIS

Use Cases and System

Requirements

CV-RQ-SP2.3-0021

The supply positioning feature shall at least offer the
following physical interfaces to get raw positioning data:
- CALM router (e.g. for AGNSS data)

- OEM gateway

- external GNSS receiver

- optionally other car sensors (e.g. wheel sensors or
future technologies)

CV-RQ-SP2.3-0022

The supply positioning feature shall provide WLAN
positioning information using the following capabilities:
- identification of the area of WLAN availability

- raw power measurement at the vehicle level

- request from the vehicle to get infrastructure based
positioning data

- provision from the infrastructure of positioning data

CV-RQ-SP2.3-0023

The supply positioning feature shall be able to detect
WLAN availability

CV-RQ-SP2.3-0024

The supply positioning feature shall be able to request
RF power measurements from the CALM router

CV-RQ-SP2.3-0025

The supply positioning feature shall compute the
position from road site reference data and the RF power
measurement

CV-RQ-SP2.3-0026

The unit providing the road site reference data shall
have enough computation capacity to provide real time
coordinate estimation in line with road infrastructure
capacity

CV-RQ-SP2.3-0027

The unit providing the road site reference data shall
access rapidly the measurement data, collected by the
vehicle, through the CALM air interface (COMM box).

CV-RQ-SP2.3-0028

The exchange process between the unit and the supply
positioning feature shall not last more than 50 ms

CV-RQ-SP2.3-0029

The supply positioning feature shall be able to provide a
history of positions. This history shall be configurable
(e.g. 10 last positions)

CV-RQ-SP2.3-0030

The supply positioning feature shall be able to provide
position 10 s after power on

CV-RQ-SP2.3-0031

The supply positioning feature shall present the
accuracy level as the radius of the smallest confidence
circle that contains the true positioning error for 99%
(TBD) of the time.

CV-RQ-SP2.3-0032

The supply positioning feature shall generate an alarm
within 5 seconds (TBD) if it:

* fails to compute a position

* detects a malfunction in the positioning system

CV-RQ-SP2.3-0033

The supply positioning feature shall receive from the
RSE GNSS dual frequency (L1/L2 or additional)
reference data via the CALM air interface when within
the radio range
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CV-RQ-SP2.3-0034

Position shall be available 95% of every hour when the
system is on

CV-RQ-SP2.3-0035

Position shall be available with a degraded accuracy in
places where no external GPS signals are available

CV-RQ-SP2.3-0036

POMA shall be able to access in-vehicle car sensors
raw data through a FOAM interface

Infrastructure based
positioning

CV-RQ-SP2.3-0040

When an application requests the position of a vehicle in
a given area, then the supply positioning feature shall
provide positioning and timing information of the
vehicles in that area (NB the area is intended for local
infrastructures: cross roads, tunnels, etc.)

CV-RQ-SP2.3-0041

The supply positioning feature shall supply at least the
following information:

- lat, long in WGS84 format

- time in WGS84 format

- heading (where available)

- speed (optional)

CV-RQ-SP2.3-0042

The supply positioning feature shall provide positioning
and timing information of the vehicles in a push mode in
specific cases (e.g. ghost driver detection)

CV-RQ-SP2.3-0043

The supply positioning feature shall be configured
before being operational

CV-RQ-SP2.3-0044

The supply positioning feature shall be configured as
follows:

- sensor nodes shall be localised with 1 meter accuracy
level at least for linear and star configurations (of visible
nodes)

- localisation of the nodes shall support multiple sensor
technology

- localisation of the nodes shall be independent of the
specific sensor technology of the node

- localisation of the nodes shall be done regularly (once
every 6 months to be confirmed)

- accuracy of the positions of the sensor nodes shall be
reported

CV-RQ-SP2.3-0045

The supply positioning feature shall enable range
estimation methods (e.g. TOA or RSSI).

CV-RQ-SP2.3-0046

The supply positioning feature shall detect 99% of
vehicles (CVIS or not) passing by

CV-RQ-SP2.3-0047

The supply positioning feature shall provide position the
detected vehicle
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CV-RQ-SP2.3-0048

The supply positioning feature shall work in any CVIS
geographical context (e.g. urban, rural)

CV-RQ-SP2.3-0049

The supply positioning feature shall be robust to the
failure of a node

CV-RQ-SP2.3-0050

The supply positioning feature shall detect vehicle
heading on motorway ramps

CV-RQ-SP2.3-0051

The supply positioning feature shall be able to provide a
history of positions on request. This history shall be
configurable (e.g. 2 minutes)

GeoReference
Language

Specific

CV-RQ-SP2.3-0060

The GRL feature shall include a configured data
dictionary

CV-RQ-SP2.3-0061

The GRL feature shall include a data exchange format

CV-RQ-SP2.3-0062

The GRL data dictionary shall comply with the ACTMAP
specifications

CV-RQ-SP2.3-0063

The GRL data dictionary shall include an AGORA-C
data container for location referencing

CV-RQ-SP2.3-0064

The GRL shall consider the pre-coding of Location
reference node for CVIS applications

CV-RQ-SP2.3-0065

The GRL shall consider the GST/mobile.info safety
channel message specification

Positioning information

CV-RQ-SP2.3-0066

The GRL data dictionary shall at least include
representation of (multiple) destination of the driver

CV-RQ-SP2.3.0067

The GRL data dictionary shall at least include
representation of (mutlipe) route options

CV-RQ-SP2.3-0068

The GRL data dictionary shall at least include
representation of the position of a single vehicle and
related information

CV-RQ-SP2.3-0069

The GRL data dictionary shall include the embedded of
accuracy detail and time validity

CV-RQ-SP2.3-0070

The GRL data dictionary shall enable the representation
of relative positioning information (RSSI, TOA, AOA,
TDOA)

Functional support

CV-RQ-SP2.3-0071

The GRL data dictionary shall enable the merge of the
information at higher level of detail

CV-RQ-SP2.3-0072

The GRL data dictionary shall enable the spread of the
information at lower level of detail
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CV-RQ-SP2.3-0073

The GRL data dictionary shall enable the representation
of quantities at geometric, topological or logical level

CV-RQ-SP2.3-0074

The GRL data dictionary shall enable the representation
of the road geometry

CV-RQ-SP2.3-0075

The GRL shall support the representation of objects in
scalar and vector format

CV-RQ-SP2.3-0076

The GRL shall minimize redundant information, i.e.
single information, multiple source

CV-RQ-SP2.3-0077

The GRL shall allow efficiency, i.e. single source,
multiple information

CV-RQ-SP2.3-0078

The GRL shall embed elements to support the
transformation between relative to absolute positioning,
e.g. embedding anchor in relative information

General

CV-RQ-SP2.3-0079

The GRL feature shall be based on open existing
standard (e.g. XML, DATEX, OpenLS)

CV-RQ-SP2.3-0080

The GRL data dictionary shall be extendible to cover the
CVIS implementations

CV-RQ-SP2.3-0081

The GRL data dictionary shall comply with the security
concept of CVIS (e.g. by identifying classified versus
non-classified information)

CV-RQ-SP2.3-0082

The GRL shall be scalable, in terms of number of
sources, number of destinations, number of content

General

CV-RQ-SP2.3-0083

The GRL data dictionary shall enable the representation
of traffic information (flow, travel time, average speed, )
at different levels of detail

CV-RQ-SP2.3-0084

The GRL data dictionary shall enable the representation
of speed at section level

CV-RQ-SP2.3-0085

The GRL data dictionary shall enable the representation
of speed profile at junction and lane level

CV-RQ-SP2.3-0086

The GRL shall include the text field of fixed length and
with language attribute for HMI messages

CV-RQ-SP2.3-0087

The GRL shall include priority attribute for HMI
messages

Communication Aspects

CV-RQ-SP2.3-0088

The GRL data dictionary shall enable the representation
of the target recipient (anycast, broadcast, unicast)

CV-RQ-SP2.3-0089

The GRL data dictionary shall enable the transmission
of binary content, in special fields, e.g. using the MIME
type of XML for documents

CV-RQ-SP2.3-0090

The GRL shall enable data compression

CV-RQ-SP2.3-0091

The GRL shall support authentication of the source

CV-RQ-SP2.3-0092

The GRL shall support encryption of commercial data

CV-RQ-SP2.3-0093

The GRL shall guarantee the non modification of the
payload
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CV-RQ-SP2.3-0094

The GRL shall allow short range communication/data
exchange between vehicle and roadside unit of position
data

CV-RQ-SP2.3-0095

The GRL shall support up to real time
communication/data exchange

Geometric Aspects

CV-RQ-SP2.3-0096

The GRL shall support the representation of geometrical
elements (point, line, areas, volumes)

CV-RQ-SP2.3-0097

The GRL shall be able to embed the geometric
framework, for local (relative) representation of
information

CV-RQ-SP2.3-0098

The GRL shall support the publishing and subscribing of
data (publish/subscribe technique, push/pull mode)

CV-RQ-SP2.3-0099

The GRL shall be extendible to any CVIS functional
domains (i.e. shall allow for additions covering new
application needs)

Geospatial platform

CV-RQ-SP2.3-0100

The geospatial platform feature shall provide access to
map display functions

CV-RQ-SP2.3-0101

The geospatial platform feature shall provide access to
map display functions with traffic information

CV-RQ-SP2.3-0102

The geospatial platform feature shall provide access to
points of interest within a geographic area

CV-RQ-SP2.3-0103

The geospatial platform feature shall provide geo-coding
and reverse geo-coding capabilities

CV-RQ-SP2.3-0104

The geospatial platform feature shall be able to present
map integrated with real time traffic information provided
in a common format by COMO.

CV-RQ-SP2.3-0105

The geospatial platform feature shall provide a method
to calculate a route between 2 addresses

CV-RQ-SP2.3-0106

The geospatial platform feature shall provide route
description made of links, nodes and maneuvers

CV-RQ-SP2.3-0107

The geospatial platform feature shall provide route
description as a set of waypoints described in AGORA-
C format

CV-RQ-SP2.3-0108

The geospatial platform feature shall provide access to
its capabilities through a free published API

CV-RQ-SP2.3-0109

The geospatial platform feature shall present up-to-date
map information for all CVIS test sites geographies

CV-RQ-SP2.3-0110

The geospatial platform feature shall support different
scale for map representation

Map update

CV-RQ-SP2.3-0120

When an application requires a map update, then the
map update feature shall provide the corresponding
information based on the Actmap guidelines

CV-RQ-SP2.3-0121

The map update feature shall use as current version of
Actmap D3.2 published in October 2004
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CV-RQ-SP2.3-0122

The incremental update content shall be provided
according to the ActMap approach that considers
different data models, different kinds of applications and
allows filtering according to time and content features.

CV-RQ-SP2.3-0123

The data source information should be sufficient to
uniquely identify any in-vehicle database. It shall contain
the components “Map Provider”, “Map name”, Update
supplier”, “Map Release”, Copyright information”,
Textual description” and “Data Dictionary”.

CV-RQ-SP2.3-0124

Area information should be available. It contains
information about coverage and characteristics of the
coverage area like time zone, measure unit etc.

CV-RQ-SP2.3-0125

Information about accuracy, geodetic system, language
and character set should be provided.

CV-RQ-SP2.3-0126

The process should allow to request updates for specific
features, times, locations, priorities and accuracy levels
for a defined volume.

CV-RQ-SP2.3-0127

According to the ActMap approach the incremental
update process should avoid to send duplicates of map
updates. For cooperative systems the provision of
incremental updates have to be done in a controlled
way.

CV-RQ-SP2.3-0128

Incremental update service subscription may be
possible.

CV-RQ-SP2.3-0129

Data encryption may be supported.

CV-RQ-SP2.3-0130

The update process shall be independent from the data
supplier (map centre).

CV-RQ-SP2.3-0131

The incremental update process should be setup based
on the GDF model.

CV-RQ-SP2.3-0132

The update process shall be independent from the
service centre, applications and further involved parties.

CV-RQ-SP2.3-0133

The update process shall allow adding, remove and
change map data elements in the "static" in-vehicle map
database.

CV-RQ-SP2.3-0134

The update process shall allow attaching "dynamic"
attributes to the map entities in the "static" in-vehicle
map database.

CV-RQ-SP2.3-0135

It shall be possible to associate new map data elements
with existing map data elements.

CV-RQ-SP2.3-0136

It shall be possible to use different methods to attach
new data elements to existing map data elements.
There shall be at least one on-the-fly location
referencing method (e.g., AGORA) and at least one
fixed table coding method (e.g., permanent link IDs).

CV-RQ-SP2.3-0137

The update process shall allow updates related to map
data elements that have themselves been updated
before.
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CV-RQ-SP2.3-0138

It shall be avoided to receive an update that needs a
previous update if that previous update has not been
received yet.

CV-RQ-SP2.3-0139

It shall be possible to combine off-line updates (e.g., a
new CD) and on-line updates.

CV-RQ-SP2.3-0140

The update process shall support announcements.

CV-RQ-SP2.3-0141

The update process shall support changes that are
permanent, temporary and highly dynamic.

CV-RQ-SP2.3-0142

The update process shall have mechanisms to support
different availability delays and response days.

CV-RQ-SP2.3-0143

The incremental update process shall support filtering
according to location referencing for broadcasted data
where no specific user is addressed.

CV-RQ-SP2.3-0144

The incremental update process shall support CALM
communication standards as extension of the ActMap
approach that considers unicast, multicast and
broadcast communications as unidirectional and bi-
directional communications

CV-RQ-SP2.3-0145

The CALM standard should support the ActMap
incremental update processes as specified in the
ActMap project. On the other side: The incremental
update process should consider limited bandwidth for
certain communication technologies that are used in
CVIS in the CALM standard and use them efficiently.

CV-RQ-SP2.3-0146

The incremental update process shall be enabled for the
most relevant static and dynamic content that is needed
to enable CVIS applications according to up-to-
datedness relevance.

CV-RQ-SP2.3-0147

The general update process shall be independent from
the (technical) communication link between the service
centre, infrastructure system and the in-vehicle system
or further cooperative systems architecture related
communication.

CV-RQ-SP2.3-0148

The update process shall support updates initiated by a
server ("push") and updated initiated by a client ("pull")
according to the CVIS architecture.

CV-RQ-SP2.3-0149

The incremental update process should fit into the
general architecture considering other data delivery
channels and standards.

CV-RQ-SP2.3-0150

The incremental update approach should be considered
for all kinds of map related data delivery where changes
are provided in general (this includes static data that is
not specified in GDF today).

CV-RQ-SP2.3-0151

The provision of incremental updates should consider
map providers rights on digital maps according the
agreements in cooperative systems.

CV-RQ-SP2.3-0152

The incremental updates have to be provided according
to map providers’ quality standards and procedures for
static map content.
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CV-RQ-SP2.3-0153

The incremental updates for dynamic content have to be
provided according to commonly agreed specifications

CV-RQ-SP2.3-0154

The COMO algorithms (e.g. for local traffic state
estimation) require a version-id for the local maps they
are using. If the actual and expected version is unequal
then there might be inconsistencies between
configurations and references.

CV-RQ-SP2.3-0155

Map updates shall be known well in advance in order to
adjust algorithms timely

Map content

CV-RQ-SP2.3-0160

Map database shall content information about number
of lanes

CV-RQ-SP2.3-0161

Map database shall content information about bus lane
presence

CV-RQ-SP2.3-0162

Map database shall include details about CVIS
infrastructure elements (e.g. Road Side Unit) including
type and location

CV-RQ-SP2.3-0163

Map database shall include information about area
restricted to heavy vehicle access

CV-RQ-SP2.3-0164

Map database shall contain information about CF&F
Parking Zones

CV-RQ-SP2.3-0165

Map database shall make allowance for enhanced
geometry representation for specific areas (e.g. complex
and dangerous intersections)

CV-RQ-SP2.3-0166

Local map database (urban intersection) shall include
details about traffic control infrastructure elements (e.g.
detectors, traffic lights) including type and location

CV-RQ-SP2.3-0167

Local map database (interurban) shall include speed
limits (category specific)

MapMatching

CV-RQ-SP2.3-0170

When an application requests a map matched position,
then the map matching feature shall provide positioning
and timing information enhanced with map attributes as
well as with accuracy and integrity information

CV-RQ-SP2.3-0171

The map matching feature shall use the following input:
- X, Y, ZWGS84 positioning information as output of the
supply position feature

- map database

- element type to match to

optionally:

- accuracy of map and position information

- heading

- speed

- most likely vehicle path
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CV-RQ-SP2.3-0172 The map matching feature shall supply a least one of
the following items:

- AGORA-C type of location referencing

- an address

-alink_ID

-anode_ID

- an integrity value

- an accuracy value

- atime stamp (e.g. GPS reference time)

CV-RQ-SP2.3-0173 The map matching feature shall be implemented in any
CVIS object containing a map database

CV-RQ-SP2.3-0174 The map matching feature shall optionally use an
history of buffered positions (longitude, latitude, ellipsoid
height)

CV-RQ-SP2.3-0175 The map matching feature shall work with standard
georeferenced road network database

CV-RQ-SP2.3-0176 The map matching feature shall be able to compute the
lateral deviation to the most likely road

CV-RQ-SP2.3-0177 The map matching feature shall be able to detect Off-
Road situation

CV-RQ-SP2.3-0178 The map matching feature shall be able to use the

altitude of the roads if needed and data is available in
the following situations:

- map-matching in situations where several roads are
close to each other

- map-matching using raw GPS measurements.

The following table enumerates the Positioning requirements, for which COMM subproject is
responsible (utilization of communication modules as positioning sensors, combined
hardware platform with GNSS receiver):

Supply raw datato POMA

CV-RQ- In accordance with MMIA 0183 (NMEA standard body) and SIRF protocols. |F
COMM-0099

CV-RQ- Data source is as described in POMA req number 12 and 20 (GPS receiver,|F
COMM-0100 |assisted GPS data, Egnos receiver)

CV-RQ- Required updating frequency of satellite positioning is selectable in the 1Hz -|NF
COMM-0101 100 Hz range

CV-RQ- Inertial sensor datais supplied. F
COMM-0102

CV-RQ- Required updating frequency of inertial positioning is selectable in the 1Hz -|NF
COMM-0103 (100 Hz range

CV-RQ- Inertial sensor datais supplied in CVIS specified format. NF
COMM-0104
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Lane-estimation for POMA

CV-RQ-
COMM-0106

Directiona vehicle-to-vehicle beams are utilized to estimate the index of the

current lane (e.g. farthest on the right has index 0, next one to the left index 1,
. €etc). Note this estimation is based on the presence of neighbours to

left/right and on the distance-curve of the node passing by within the beam.

Subscribing to distance measurement of a vehicle in-front / behind (handled via FOAM

mechanism)

CV-RQ- The application is able to subscribe to distance measurement from vehicle in|F

COMM-0067 |front of it (evaluated viadirectiona media)

CV-RQ- The application is able to subscribe to distance measurement from vehiclelF

COMM-0068 |behind it (evaluated via directional media)

CV-RQ- The application requires distance measurement with 5 meters rms error NF

COMM-0071

CV-RQ- The application requires distance measurement with 1 meter rms error NF

COMM-0072

CV-RQ- The application requires distance measurement update every 10 milliseconds |NF

COMM-0074

Subscribing to positioning data by infrastructure (handled via FOAM mechanism)

CV-RQ- The application in vehicle is able to subscribe to position measurement|F

COMM-0076 |triggered by driving over certain road location (evaluated via directiona
media)

CV-RQ- The application in RSU is able to subscribe to position measurement of aF

COMM-0077 |vehicle triggered by the vehicle driving over certain road location (evaluated
viadirectional media)

CV-RQ- The application receives natifications for position measurement events (I.e.|F

COMM-0078 |when trigger is activated)

CV-RQ- The application requires position measurement with 1 meter rms error NF

COMM-0080

CV-RQ- The application requires distance measurement event notified within 10|NF

COMM-0083 |milliseconds

CV-RQ- The application requires distance measurement event notified within 100|NF

COMM-0084 |milliseconds
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Annex IV Listing of CVIS Application Requirements

This chapter presents specific requirements generated by CVIS applications. COMO
subproject is considered to be an application subproject from requirements point of view. For
application requirements it can be important to map originating user needs, and those core
technology subprojects which are expected to contribute to the requirement’ s realization.

Cooperative Monitoring requirements

The following table enumerates the Cooperative Monitoring requirements, for which COMO

subproject is responsible:

T
Req. Requirement y | Targeted Originating User
1D Text / Description p | Contributors Need
e
CV-RQ-SP3.4-0001 | CVISvehiclesshall detect hazardous F | CINT, COMO, CV-UN-SP3.4-0001
situations like obstacles or low grip COMM, FOAM,
POMA
CV-RQ-SP3.4-0002 CVIS vehicles shall transmit information | F | CINT, COMO, CV-UN-SP3.4-0001
on hazardous situations to TCC COMM, POMA
CV-RQ-SP3.4-0003 Danger warnings shall be derived from F | CINT,COMO CV-UN-SP3.4-0002
probe vehicle and infrastructure
information on hazardous situations
CV-RQ-SP3.4-0004 The road side infrastructure to vehicle F | COMM, POMA CV-UN-SP3.4-0001
communication shall transmit danger
warning well timed upstream of a
hazardous location
CV-RQ-SP3.4-0005 | CVIS vehiclesshall be equipped with F | CINT, COMO, CV-UN-SP3.4-0001
HMI for the presentation of hazard FOAM
warnings
CV-RQ-SP3.4-0006 Data from all available sources shouldbe | F | COMO, COMM, CV-UN-SP3.4-0002
transmitted to CV1S monitoring centre POMA
CV-RQ-SP3.4-0007 Data from all available sources shouldbe | F | COMO CV-UN-SP3.4-0002
fused
CV-RQ-SP3.4-0008 Data from all available sources shouldbe | N | COMO CV-UN-SP3.4-0002
visualised F
CV-RQ-SP3.4-0009 Data from all available sources shouldbe | F | COMO CV-UN-SP3.4-0002
provided to traffic control systemsina
compatible format
CV-RQ-SP3.4-0010 Data from navigation-systems (origin- F | COMO, COMM, CV-UN-SP3.4-0003
destination) should be transmitted to POMA
CVIS monitoring centre continuously
CV-RQ-SP3.4-0011 Data from navigation-systems (origin- N | COMO CV-UN-SP3.4-0003
destination) should be integrated into F
traffic model
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communication infrastructure shall
transmit speed advise to each individual
vehiclein asection

T
Req. Requirement y | Targeted Originating User
1D Text / Description p | Contributors Need

e

CV-RQ-SP3.4-0013 The OEM-Gateway as the Interface F | COMM, COMO CV-UN-SP3.4-0010
between the CALM suitcase (in-vehicle CV-UN-SP3.4-0011
use) must be able to deal not only with
vehicle-raw-data, but also with event
based message (e.g. "congestion entry" ,

"slippery road")

CV-RQ-SP3.4.0019 Communication system that links the F | FOAM CV-UN-SP3.4-0001
onboard navigation system with the CV-UN-SP3.4-0004
system communicating with the road side
controller

CV-RQ-SP3.4.0020 Positioning system indicating the exact F | POMA CV-UN-SP3.4-0001
position and speed of the vehicle (on CV-UN-SP3.4-0005
continuous basis?)

CV-RQ-SP3.4.0021 | Algorithm that provides a prediction of F | COMO CV-UN-SP3.4-0001
the timing of arriving vehicles at junction CV-UN-SP3.4-0006

CV-RQ-SP3.4.0022 | Algorithm to calculate optimal green F | CURB CV-UN-SP3.4-0001
phases on specific junction CV-UN-SP3.4-0007

CV-RQ-SP3.4.0024 | Systeminforming drivers when the F | CURB, COMM CV-UN-SP3.4-0001
system isn®operational CV-UN-SP3.4-0009

CV-RQ-SP3.4.0025 The frequency that the vehicle have N | CURB,COMO CV-UN-SP3.4-0001
contact with CVISisrelevant. Youwant | F CV-UN-SP3.4-0010
to know where the vehicleis.

CV-RQ-SP3.4.0026 | The CVISsystem shall provide meansto | F | FOAM CV-UN-SP3.4-0020
adapt traffic light programs to current
queue lengths in the network in a
coordinated manner

CV-RQ-SP3.4.0028 Update cycles of information in CVIS F | COMO CV-UN-SP3.4-0024
systems shall be minimal and adaptable
to future applications.

CV-RQ-SP3.4.0029 The infrastructure to vehicle communica- | F | FOAM/COMM CV-UN-SP3.4-0001
tion infrastructure shall transmit CV-UN-SP3.4-0002
information about the upcoming section CV-UN-SP3.4-0003
to the vehicle when a vehicle approaches CV-UN-SP3.4-0004
anext section

CV-RQ-SP3.4.0030 The vehicle to infrastructure communica- | F | FOAM/COMM CV-UN-SP3.4-0001
tion infrastructure shall transmit CV-UN-SP3.4-0002
information on its speed and position CV-UN-SP3.4-0003
when the vehicle remains in a section CV-UN-SP3.4-0004

CV-RQ-SP3.4.0034 The CVIS system shall provide a short CINT CV-UN-SP3.4-0001
term prediction on the traffic situation in CV-UN-SP3.4-0002
the next road section CV-UN-SP3.4-0003

CV-UN-SP3.4-0004

CV-RQ-SP3.4.0035 The CVIS system shall calculate the CINT CV-UN-SP3.4-0001
optimal speed of each vehicle to CV-UN-SP3.4-0002
optimize the throughput of aroad section CV-UN-SP3.4-0003

CV-UN-SP3.4-0004

CV-RQ-SP3.4.0036 The infrastructure to vehicle FOAM/COMM CV-UN-SP3.4-0001

CV-UN-SP3.4-0002
CV-UN-SP3.4-0003
CV-UN-SP3.4-0004
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T
Req. Requirement y | Targeted Originating User
1D Text / Description p | Contributors Need

e

CV-RQ-SP3.4.0037 The CVIS system shall receive COMO CV-UN-SP3.4-0001
information about the position and speed CV-UN-SP3.4-0002
of vehicles without CVIS technology CV-UN-SP3.4-0003
moving through a section CV-UN-SP3.4-0004

CV-RQ-SP3.1-0038 | The CVIS vehicle applications shall F | COMO CV-UN-SP3.4-0002
provide high-resolution data on CV-UN-SP3.4-0020
environmental conditions (snow, rain,
fog etc.)

CV-RQ-SP3.1-0039 | The CVIS vehicle applications shall F | COMO CV-UN-SP3.4-0002
provide high-resolution data on road CV-UN-SP3.4-0020
surface conditions (black-ice etc.)

CV-RQ-SP3.1-0040 | The CVISvehicle application shall F | COMO CV-UN-SP3.4-0002
provide data on safety relevant vehicle CV-UN-SP3.4-0020
conditions (e.g. breakdown)

CV-RQ-SP3.1-0042 | The CVIS system shall provide geo- F | COMO CV-UN-SP3.4-0024
referenced high-resolution travel times

CV-RQ-SP3.1-0043 | The CVIS system shall provide meansto | F | COMO CV-UN-SP3.4-0024
supply an impersonalised, unique,
dternating ID to avehicle at log-on

CV-RQ-SP3.1-0044 | The CVIS system shall provide high- F | COMO CV-UN-SP3.4-0024
resolution information on queue length in
front of traffic lights in urban areas.

CV-RQ-SP3.1-0045 | The CVIS system shall provide F | COMO, CURB CV-UN-SP3.4-0024
information on current intersection
capacity depending on traffic light
programs.

CV-RQ-SP3.1-0046 CVIS vehicle must provide access F | FOAM, COMM, CV-UN-SP3.4-
information on approaching a road POMA 0007;CV-UN-SP3.4-
section. Vehicle®position and direction 0008
is provided to the roadside infrastructure
in the relevant area as well.

CV-RQ-SP3.1-0047 Roadside infrastructure hasto mergeand | F | COMO CV-UN-SP3.4-0007
process (less than 4 sec.) instant data
about road events from probe vehicles
and from near roadside infrastructures. It
means that some rather simple
processing algorithms are executed
inside the infrastructure itself

CV-RQ-SP3.1-0048 | CVISvehiclesshall transmit information | F | FOAM, COMM CV-UN-SP3.4-0007
on detected traffic eventsto the nearest
roadside infrastructure.

CV-RQ-SP3.1-0049 | Roadsideinfrastructure shall broadcast F | FOAM, COMM, CV-UN-SP3.4-0007
relevant information to the near vehicles POMA
and infrastructures (to achieve
redundancy).

CV-RQ-SP3.1-0050 | The CVIS vehicle®on-board unit shall F | COMO CV-UN-SP3.4-0007
present warnings and suggestions of
possible actions to the driver.
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Req.
ID

Requirement
Text / Description

©OT<

Targeted
Contributors

Originating User
Need

CV-RQ-SP3.1-0051

Car driver must provide his route and
personal settings as intended destination,
type of road, style of driving, planned
stops and personal habits (if not yet
present in the CVIS platform)

Tn

COMO, COMM,
FOAM

CV-UN-SP3.4-0008

CV-RQ-SP3.1-0052

CVIS system shall calculate the expected
time of arrival based on dynamic road
events as well as expected travel time on
each road section. Complex algorithms
shall run in the control centre to calculate
the best route based on the user profile.
They merge the real/expected dynamic
data from all the available sources (cars,
roadside infrastructure, service
providers) taking into account historical
data too.

COMO

CV-UN-SP3.4-0008

CV-RQ-SP3.1-0053

QA for the data collected in the CVIS
control centre shall be guaranteed from
different sources

comMO

CV-UN-SP3.4-0008

CV-RQ-SP3.1-0054

CVIS control centre shall send to the car
driver a planned personalized route to
follow

COMO, COMM,
FOAM

CV-UN-SP3.4-0008

CV-RQ-SP3.1-0055

CVIS control centre shall deliver
expected/actual travel times on sections
to car driver and suggest diversionsin
real time.

COMO, COMM,
FOAM

CV-UN-SP3.4-0008

CV-RQ-SP3.1-0056

CVIS roadside units shall deliver tempest
well-timed road events to car driver for
quick first-level information

COMO, COMM,
FOAM

CV-UN-SP3.4-0008

CV-RQ-SP3.1-0057

The roadside infrastructure shall sends
the dynamic data to the control centre to
recalculate the route

COMO, COMM,
FOAM

CV-UN-SP3.4-0008

CV-RQ-SP3.4-0060

CVIS provides vehicle data towards RSU
of unique identifier, speed, direction,
position of vehiclesin the vicinity of the
RSU

CF&F, POMA

CV-UN-SP3.4-0009/
0010/0015/0016

CV-RQ-SP3.4-0061

algorithm to decide which tragjectory
delivered by the radar belongs to the
CVIS car entering the measured section

COMO

CV-UN-SP3.4-0009/
0010/0015/0016

CV-RQ-SP3.4-0062

algorithm to process traffic statein
section in RSU (e.g. avg. speed, density
in- outgoing intensity maybe per lane)
for different zooming levels

COMO, CURB

CV-UN-SP3.4-0009/
0010/0015/0016

CV-RQ-SP3.4-0063

CVIS provides connection towards
signal controller

COMM

CV-UN-SP3.4-0009/

CV-RQ-SP3.4-0064

CVIS provides definition of dataset for
signal controller

COMO

CV-UN-SP3.4-0009/

CV-RQ-SP3.4-0065

CVIS providesinfo to RSU of traffic
safety behaviour for (individual) vehicles
in the section assessed locally

COMO

CV-UN-SP3.4-0010
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on aconvenient moment if
communication fails

T

Req. Requirement y | Targeted Originating User

1D Text / Description p | Contributors Need

e

CV-RQ-SP3.4-0066 | CVISprovidesinfoto RSU of traffic F | CINT CV-UN-SP3.4-0010
safety behaviour for (individual) vehicles
in the section

CV-RQ-SP3.4-0067 | CVISprovidesinfoto RSU of traffic F | CURB CV-UN-SP3.4-0010
safety behaviour for (individual) vehicles
in the section

CV-RQ-SP3.4-0068 | CVIS sends data of traffic state to F | COMO CV-UN-SP3.4-0010
individual carsin a section

CV-RQ-SP3.4-0069 | CVIS sends data of desired behaviourto | F | COMO CV-UN-SP3.4-0010
individual cars in a section

CV-RQ-SP3.4-0070 | CVIS stores datain the RSU to be send F | COMO CV-UN-SP3.4-0009/

0010/0015/0016

Cooperative Freight and Fleet application requirements

Cooperative Freight and Fleet requirements, for which CFF subproject is responsible:

T
Req. Requirement y | Targeted Originating User
1D Text / Description p | Contributors Need

e
All the TMC/NSP (Traffic
CV-RQ-5P3.3- Management Centre/Navigation F | CFF, FOAM,
0101 : : COMM (service
Service Provider) have a pre discovery)
assigned competence area Y
CVIS on board system is able to
OC:Y(;;Q_SP&B_ long-range communicate with F | COMM
TMC/NSP
CVIS on board system is able to
CV-RQ-SP3.3- position itself (GPS and Galileo) F | POMA
0103
CVIS on board system is able to
OCI/(;EQ'S%'B' register/deregister at a TMC/NSP for F | CFF,FOAM
DG monitoring and routing
CVIS on board system determines
CV-RQ-SP3.3- : F | CFF, FOAM,
0105 the responsible TMC/NSP COMM (service
discovery)
TMC/NSP is able to
OCI/(;SRQ'SPSS' register/deregister DG-vehicles for F | CFF, FOAM
DG routing and monitoring
CVIS on board system is navigating
OCI/(;;QQ—SP&B— the driver by following the preferred F | CFF,POMA
DG network as given by the
TMC/NSP
CVIS on board system is navigating
CV-RQ-SP3.3- the driver taking actual traffic F | CFF, POMA, 1P
0108 ) S Routing
information into account L2
Application
CV-RQ-SP3.3- TMQ/NSI; prpwdes a D(j_ mlonltorlﬂg F | CFF, POMA
0109 service showing a map display wit
all registered DG vehicles
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T
Req. Requirement y | Targeted Originating User
1D Text / Description p | Contributors Need
e
DG monitoring service allows access

CV-RQ-SP3.3- to retrieve status information of single F| CFF

0110 -
vehicles
DG monitoring service grants access

CV-RQ-SP3.3- to different user groups (and users): F | CFF FOAM

0111 h ;
health services, police, rescue
services, fleet operator, ...

CV-RQ-SP3.3- Client appllcat_lon for the different F | CFF, FOAM

0112 user groups gives access to the DG
monitoring service
CVIS on board system reports status

CV-RQ-SP3.3- changes to the TMC/NSP F| CFF

0113
DG monitoring service is recognising

CV-RQ-SP3.3- DG preferred network violations F| CFF

0114
DG monitoring service is actively

OCI/l—SRQ—SP&B— informing about important DG F| CFF
vehicles status changes (accident)
and DG preferred network violations

CV-RQ-SP3.3- DG monitoring service allows E | crE comMm

0116 ’ sending of free text messages to '
single DG vehicles
CVIS on board system changes the

001/1—$Q—SP3.3— responsible TMC/NSP when crossing F | CFF FOAM
a TMC/NSP border
The TMC/NSP hands over the

OCI/l-BRQ-SPSB- responsibility for DG vehicles F | CFF, FOAM
crossing borders to neighbouring
TMCINSP
Fleet operator monitoring application

CV-RQ-SP3.3- is able to manage TMC/NSP F| CFF

0119 X -
changes for single vehicles
Application for the traffic supervisor is

OCI/Z'EQ'SPSS' able to edit and change the DG F| CFF
preferred network

CV-RQ-SP3.3- EG pre_ferred ne_twork changes are F | CFF, POMA

0121 ecoming effective as soon as
possible for the TMC/NSP route
guidance

CV-RQ-SP3.3- 'I_'he trafflc_ manager _shaII be able to F | CFF.POMA. IP
link a traffic information event (e.g. ;

0122 . . Routing
road works, accident, congestion Application
information) to a specific DG PP
preferred network change
When a specific traffic information

OCI/Z'EQ'SPSS' event (that was linked to a network F CR:EL'J:t’i EOMA’ P
change) is closed or no longer active, A Iicgtion
the change to the DG preferred pp
network due to that event shall be
automatically removed
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Req.
ID

Requirement
Text / Description

©OT<

Targeted
Contributors

Originating User
Need

CV-RQ-SP3.3-
0201

The Fleet Operator must have the
ability to make requests for "Parking
Slots", specifying the time of day
required, the duration required, the
type of vehicle to be used, and
possible dangerous goods
transported in a Parking Zone /
premise

Tn

CFF

CV-RQ-SP3.3-
0202

The Fleet Operator must have the
ability to make requests for "Parking
Slots" in Urban Areas, specifying the
time of day required, the duration
required, the vehicle type and the
delivery address

CFF

CV-RQ-SP3.3-
0203

The Fleet Operator must have the
ability to make requests for "Parking
Slots", specifying the time of day
required, the duration required, the
motorway section, the vehicle type

CFF

CV-RQ-SP3.3-
0204

The driver, during its trip must have
the ability to make request for a
"parking slot", specifying the vehicle
type, the duration required, the time
of day required, the delivery
address/motorway section , and
driving time remaining/ETA

CFF

CV-RQ-SP3.3-
0205

The Parking System must be able to
process the parking request and to
generate an acceptance response
confirming the booking of a specific
Parking Slot or an error response
indicating that no Slot in the Parking
Zone is available

CFF

CV-RQ-SP3.3-
0206

Regarding the delivery address, time
of day, duration, vehicle type, the
parking system must be able to
deduce the nearest parking slot
available

CFF, POMA

CV-RQ-SP3.3-
0207

The Parking System must be able to
process the parking request and to
generate a list of possible parking
zone with indication of available
parking slot or an error response
indicating that no Slot in the Parking
Zone is available

CFF, POMA

CV-RQ-SP3.3-
0208

The response from the Parking
System must be available to the
Fleet Operator or Vehicle within 60
seconds

CFF

CV-RQ-SP3.3-
0209

The Vehicle should identify when it is
within a defined perimeter/ distance
of the Parking Zone and inform the
parking system

CFF, POMA

CV-RQ-SP3.3-
0210

The Vehicle system should provide
updates of its ETA to the Parking
system as the vehicle approaches
the parking zone

CFF, CINT,
CURB
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T
Req. Requirement y | Targeted Originating User
1D Text / Description p | Contributors Need
e
Every 5 minutes (every minute within
OC;/1-1RQ-SP3.3- Urban areas), the Vehicle system E gEFéSNT’
must be able to provide an ETA and
remaining kilometres to destination
based on real time vehicle position
The Parking System should process .
OC;/1-2RQ-SP3.3- the ETA and respond to the Vehicle F EE;i::;i%mmg
with an indication that the requested
Parking Slot is available and deliver
micro-routing information to the
Zone, based on current traffic
conditions
The Parking System should monitor
chll-sl?Q-SPSB- the status of the Parking Zone at F | CFF, COMO
regular intervals
On receiving a Vehicle ETA, the
chll'EQ'S%'B' Parking System should determine if F
the Parking Zone is free at the given
time
If the Parking Zone will not be free,
CV-RQ-5P3.3- the Parking gystem should be able to | © | CFF POMA,IP
0215 ) . . Routing
identify a Holding Zone and Applicati
. A : pplication
communicate this information,
together with micro-routing
information to the Vehicle
The Vehicle should be able to
chll'gQ'SP&B' process updated Parking or Holding F ggﬁt’i ESMA‘ P
Zone bookings and micro-routing Applicati
information from the Parking System ppiication
and present the information to the
Driver
The Parking System should identify
OC;/1'7RQ'SP3'3' the arrival of the Vehicle at the F
Parking Zone and activate any
access mechanism to allow the
Vehicle to park
The Parking System should detect
OC;/1-8RQ-SP3.3- when the Vehicle leaves the Parking F
Zone and note that the Parking Zone
is now free
The Vehicle system should be able to
CV-RQ-SP3.3- accept a request from the Driver for a F
0219 ! " h
Parking Zone at a specific location, a
specific time, with a given duration
for a specific type of vehicle
The Parking System should be able
CV-RQ-SP3.3- to generate a response proposing an F
0220 L=
alternative time slot and
communicate it to the Vehicle
CV-RQ-SP3.3- The Parking System should be_able =
0221 to generate a response proposing an

alternative parking zone (with a
parking slot associated) and
communicate it to the Vehicle
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The Parking System will monitor the
OC;/ézRQ'SPS's' expected ETA for the Vehicle and, if F

the Vehicle is not detected at the

Parking Zone, it will request an

update of the ETA

The Parking System will process
CV-RQ-5P3.3- updated ETAs from vehicle and F
0223 :

propose alternate Parking Zones and

slots if necessary

The response from the Parking
OCQ/Z'EQ'SP&& System must be available to the :;l

Vehicle and Fleet Operator within 60

seconds

The Vehicle system will provide the
CV-RQ-SP3.3- ability to the Driver to accept or reject F
0225

updates

The Parking Zone system will have
OCQ/Z'EQ'S%'B' the ability to detect that a Parking F

Zone is occupied by a vehicle which

does not have permission to park

and to initiate enforcement action

The Parking Zone system should
OCQ/Z';QQ'S%'B' have the ability to detect that a F

Vehicle has exceed the requested

length of time at the Parking Zone.

The Parking System will generate

responses for other vehicles which

will be affected and then propose

alternative Parking Slots

The Parking System must be able to
OCQ/Z'BRQ'SPSS' request updated micro-routing F

information for guiding the Vehicle

towards the Parking or Holding

Zones, from the Road Operator /

Traffic Management Centre or

equivalent

The Road Operator TMC should
OCQ/Z'QRQ'SP&& provide within 10 seconds the micro- E CFF

routing information
CV-RQ-SP3.3- 'Ii'he Parking system must be able to F | crr
0230 now a_bout the_numb.er of spaces

remaining / available in a parking

zone / within a premise

The Driver and Fleet operator need a
CV-RQ-SP3.3- safeguarded Highway resting area F| CFF
0231

The Parking System must be able to
OC;/:;ZRQ'SPSS' propose solutions in order to respect F| CFF

regulation regarding distance

between vehicles with specific

dangerous goods
CV-RQ-SP3.3- T_he \_/ehlcle should transmit to _road F | CFF, cOMM
0301 side infrastructure the information

vehicle characteristics immediately
when a vehicle approaches the
monitoring area surrounding a
sensitive zone
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The infrastructure near the
CV-RQ-SP3.3- monitoring zone should alert all F | CFF,COMM
0302 : ;
approaching vehicles about the
sensitive zone limits and
characteristics
CV-RQ-SP3.3- In C_VIS on boarc_i system shoul_d be F | cre
0303 avallablg a user interface allowing
the receiving of messages from the
infrastructure and access control
centre
CVIS on board system should be
CV-RQ-SP3.3- connected to OEM device/platform in F | CFF, OEM
0304 . . Gateway
order to acquire vehicle
characteristics, operating data and
diagnostic parameters
The vehicle should be tracked with
OCQ\’/C;SRQ'S%'B' high precision through on board GPS F | CFF, POMA
and road infrastructure
The information exchange between
CV-RQ-SP3.3- on board system and infrastructure F | CFF,COMM
0306
and access control centre should be
granted through different
communication channels in order to
allow recovery communication
strategy in case of failure
CV-RQ-SP3.3- The access c_ontrol centre sh(_)uld F | cFr, como
receive real time data on traffic, road
0307 ”
and weather conditions
The road infrastructure should be
OC;)/(;BRQ'SPSS' able to monitor a large number of F g(FDII:\/I EAOAM’
vehicles and to discriminate each
vehicle
The access control centre should
OC?\’/C;QRQ'SPSS' have the real time situation about F | CFF,COMO
vehicles displacement in monitoring
area and sensitive zone
All critical information sent to the
CV-RQ-SP3.3- vehicles should be acknowledged F | CFF,COMM
0310
The vehicle entrance inside the
OCQ/HQQ—SP&B— Monitoring Area must be detected E CFF, POMA
with a precision of at least 150 m in a
urban environment
The vehicle entrance inside the
gg/l-geq-sps.s- Monitoring Area must be detected :;‘ CFF, POMA
with a precision of at least 500 m in a
interurban environment
The vehicle entrance inside the
ch/l-sl‘?Q-SPSB- Monitoring Area must be detected E CFF, COMM
with a latency of at less than 10 s in
any environment
The vehicle exit from the Monitoring
OC§/1—LF1QQ—SP3.3— Area must be detected with a :;‘ CFF, POMA
precision of at least 150 m in a urban
environment
The vehicle exit from the Monitoring
OC§/1-5RQ-SP3.3- Area must be detected with a E CFF, POMA
precision of at least 500 m in a
interurban environment
The vehicle exit from the Monitoring
OC§/1'6RQ'SP3'3' Area must be detected with a latency E CFF, COMM
of at less than 10 s in any
environment
The vehicle access to the Critical
OC§/1'7RQ'SP3'3' Area must be detected with a E CFF, POMA

precision of at least 10 m in any
environment
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The vehicle access to the Critical
CV-RQ-SP3.3- Area must be detected with a latency N | CFF, COMM
0318 - ) F

of less than 2 s in any environment

The vehicle exit from the Critical Area
chll'gQ'S%'B' must be detected with a precision of E CFF, POMA

at least 10 m in any environment

The vehicle exit from the Critical Area
CV-RQ-SP3.3- must be detected with a latency of N | CFF, COMM
0320 X " F

less than 2 s in any environment

Cooperative I nterurban application requirements
Cooperative Interurban application requirements, for which CINT subproject is responsible:

T
Req. Requirement y | Targeted Originating User
1D Text / Description p | Contributors Need

e
HMI shall be able to prioritise the
OCI/8'7RQ'SP3'2' information —warnings — advices — F | HMI
instructions passed on to the HMI by the
service applications also taking into
account the current driving conditions
(e.g. if the surrounding traffic is
particularly heavy the HMI will refrain
to provide low priority advices that could
distract the driver).
HM I shall be able to activate adigital
OCI/B'BRQ'SPS'Z' map and project information —warnings F | HMI
— advices — instructions on this map
HMI will include a navigation system.
OC:YB_EQ_SP&Z Alternatively it will integrate with the in- F | HMI
car navigation system which isavailable
on the vehicle.
The geographical link between an area of
OCI/E;(?Q_SP&Z responsibility and a road side system (on F | POMA
all threelevels) will be flexible.
CV-RQ-SP3.2- The Service applications for EDA and | F | FOAM
0191 CTA will shareinformation.
CV-RQ-SP3.2- The enabling FOAM-platform will | F | FOAM
0192 support the following service behaviours:
—  Cyclic Behaviour
—  Sequential Behaviour
—  OneShot Behaviour
—  Wake-up Behaviour
—  Composite Behaviour
(combination of above)
CV-RQ-SP3.2- It will be possible to update the service | F | FOAM
0193 applications in vehicles, road side
controller, traffic management centres
and service centres at any time in a fault-
tolerant way.
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CV-RQ-SP3.2- A vehicle driver will be enabled in: F | FOAM
0194 *  Floating from one (strategic or
local) Traffic Manager to the
neighbouring (strategic or local)
Traffic Manager (seefigure
below);
Floating from one Service Provider to
the neighbouring Service Provider.
CV-RQ-SP3.2- Vehicle drivers shal be able to position | F | POMA, COMM
0195 them sclves relatively to the other
vehicle driversin the manoeuvring area.

Cooperative Urban application requirements

Cooperative Urban application requirements, for which CURB subproject is responsible:

T
Req. Requirement y | Targeted Originating User
1D Text / Description p | Contributors Need
e

The long-range communication
OC(;/(;lRQ'SPS'l' system on board PT vehicles must F

exchange information with PT

Management Centre system

The long range communication
OC(\]/dzRQ-SPS.l- system should provide continuously F

the real time position of PT vehicles

(in movement or stopped) users of

the Bus Lane

Data received from a PT vehicle
OC(;/(;?Q'SPS'L should allow to estimate its arrival F

time to the Bus Lane and next

crossing/traffic light with suitable

advance (depending on Bus Lane

lenght, traffic ligth to light phases

duration, bus speed, dwelling

times...)

A short range communication system
CV-RQ-SP3.1- along road side infrastructure must F
0004 . . .

recognise PT vehicles entrance in

the Bus Lane

After the PT vehicle entrance in the
CV-RQ-5P3.1- Bus Lane, the RSU must be able to F
0005 ; X

release new licenses to the following

pre-registered vehicles
CV-RQ-SP3.1- The road_ sid_e infrastructure ) F
0006 communication system must transmit

encrypted information to the on board

communication systems (for data

protection purpose)

In case of failure, the CVIS system
CV-RQ-SP3.1- must not release new license F
0007

The HMI of the on-board system
OCS/(;BRQ'SP&L must provide the ability of entering F

the CVIS vehicle's destination

(vehicle's position and speed are

transmitted automatically without the

driver's intervention)
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©OT<

Targeted
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Originating User
Need

CV-RQ-SP3.1-
0009

The roadside controller must receive
the destination of the private CVIS
vehicle in order to check the
legitimacy of the request and
availability of the Bus Lane

Tn

CV-RQ-SP3.1-
0010

The TMC & PTMC systems should
have the details (kind of vehicle,
transport company of the vehicle,
driver data, PT route & schedule ...)
of the CVIS vehicles within the
monitored area (i.e. the Bus Lane
surroundings)

CV-RQ-SP3.1-
0011

The RSU should estimate the time
needed by a private vehicle to cover
the Bus Lane section (for license
release purpose and estimation of
license's time of expiration)

CV-RQ-SP3.1-
0012

The PTMC should send to the
roadside controller the PT vehicles
identification and esteemed arrival
times to the Bus Lane section and
next crossing/traffic light

CV-RQ-SP3.1-
0013

The roadside controller should
receive the real time traffic data from
COMO and other CURB applications,
the forecast traffic data from the
TMC, and the queuing forecast data
at crossing/traffic lights from legacy
systemi/traffic lights controller

CV-RQ-SP3.1-
0014

The roadside controller must decide
about the deliverance of a Bus Lane
access licence to CVIS vehicles (i.e.
calculation based on all data
received)

CV-RQ-SP3.1-
0015

The RSU should manage
dynamically the delivrance of access
licenses depending on the real time
and downstream traffic situation in
order to avoid PT disturbances

CV-RQ-SP3.1-
0016

If the queue at the next
crossing/traffic light can create
disturbances for PT, the RSU must
stop releasing licences and restrict
access to the Bus Lane to private
vehicles (i.e. send "exit the Bus Lane
at end of section / next intersection”
message to CVIS vehicles)

CV-RQ-SP3.1-
0017

In case of detected congestion at the
next crossing/traffic light, the RSU
should communicate this information
to the previous and following road
side controllers

CV-RQ-SP3.1-
0018

If conditions for granting Bus Lane
access licenses to CVIS vehicles are
not met, the RSU must stop releasing
licences and restrict access to the
Bus Lane to private vehicles (i.e.
send "exit the Bus Lane at end of
section / next intersection" message
to CVIS vehicles)

CV-RQ-SP3.1-
0019

In case of potential disturbances for
PT, the RSU must communicate this
information to the following RSU for
activation of pre-emption procedure
in order to prevent Bus Lane
congestion
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The RSU must monitor all CVIS
CV-RQ-SP3.1- vehicles (private and PT) with a N
0020 s ; E

precision of few meters (optimum of

2m) in order to evaluate with

accuracy the vehicles position

The RSU supported by legacy
OC(;/Z-lRQ-SPS.l- systems should detect vehicles F

(CVIS and non CVIS) without license

(including expired license) driving on

the Bus Lane

The RSU must be able to detect the
CV-RQ-SP3.1- CVIS vehicles which are within the F
0033

Bus Lane

When a CVIS vehicle with no license
OC(;/Z'ZRQ'SPS'L is detected on the Bus Lane, the F

RSU must send violation details to

the Enforcement Agency/violation

management

When a non CVIS vehicle is detected
OC(;/Z':?Q'SPS'L on the Bus Lane, the violation F

management centre/TMC should

send the information to the RSU in

order to update the traffic situation in

the Bus Lane

The RSU should collect detected
CV-RQ-SP3.1- ; F
0024 vehicles data (any lanes)

The RSU should send to the TMC
CV-RQ-SP3.1- detected vehicles data F
0025

The TMC should manage detected
OC(;/Z'EQ'S%'L vehicles data coming from RSU in F

order to update traffic situation

overview and provide forecasts if

needed

The RSU must be able to
OC(\]/Z—;QQ—SP&l— discriminate each CVIS vehicle F

among the large amount of vehicles

monitored in order to get a correct

image of the traffic situation

The TMC/legacy system should
OC(\J/Z_EQ_SP&L monitor the real time vehicles' F

movements within the area (i.e.

surroundings of the Bus Lane) in

order to evaluate and forecast traffic

congestion

The on board systems must be able
OC(\]/Z-QRQ-SPS.l- to send to the RSU an F

acknowledgement for the access

licence granted

The user interface of the TMC must
OCC\]/éEQ'SPS'l' be able to detect the licensed F

vehicles having Bus Lane access

(e.g. the color of vehicle on the map

is green or red depending on the

granted licence)

The lead time of the systems
OC(;/:;lRQ-SPS.l- (communication of position, vehicle E

data, acknowledgement, ...) should

be less than 5 seconds in order to

manage the licensing process

In case of emergency, a specific
OC(;/:;ZRQ'SPS'L functionality of the TMC and/or F

PTMC must be able to stop the
licenses release
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The roadside controller should
OC(;/:;EQ'SPS'L estimate the time needed by PT F

vehicles to cover the Bus Lane

section (including dwelling times for

pick-up and set-down of passengers)

When a CVIS vehicle with an expired
OC(;/:;EQ'SPS'L license is detected on the Bus Lane, F

the RSU must send an "exit the Bus

Lane at end of section / next

intersection" message to the CVIS

vehicle
CV-RQ-SP3.1- Sele"cted OBUs must be able t(") send | -
0101 out "green traffic light requests

securely.

Vehicles should know when it is
OCI/C;ZRQ'SPS'L appropriate to send out green E

requests (based on GPS / Galileo

location and a dynamic database of

CVIS functionality)
CV-RQ-SP3.1- It should be possible to request for_a =
0103 green-route when entering a route in

the HMI of the navigation system

(e.g. emergency and dangerous

goods vehicles)

For some vehicles (e.g. emergency)
OCI/(;EQ_SPS'L it should be possible to request for a F

green priority at an intersection

A “green request” includes
OCI/(;SRQ'S%'L characteristics and (if available) the F

to-link of the requesting vehicle (this

is to make it possible to prioritise the

request at controller level)

It should be able to send an green
OCI/(;(SRQ_SPS'L (dis-)approved answer to the F

requesting vehicle

It should be able to present some
OCI/(;;QQ—SP&l— sort of green request approved / F

disapproved message as an optional

feature for some vehicles (e.g.

emergency vehicles)

It should be able to connect very
OCISEQ_SP&L quickly to and from both OBU F

applications and RSU applications,

bandwidth doesn’t need to be very

high

All CVIS OBUSs should be able to
OCI/(;SQ'S%'L receive, process and display speed F

profiles in a both safe and user

friendly way

Speed profile-enabled controllers
OCI/1-(I)?Q-SP3.1- should be able to send out speed F

profiles in a fixed (but flexible) format

It should be able to address the OBU
OCI/l'lRQ'SPS'l' in the CVIS vehicles on a specific link F

constantly (usually the from-link)
CV-RQ-SP3.1- It should_ be pos_s[ble to addres_s_no_t =
0112 only vehicles driving on a spe0|f|c link

but also address the vehicles with a

certain known direction or to-link

It should be possible to address not
OCI/1-§Q-SP3.1- only vehicles driving on a specific link F

but also address different types of

vehicles on that link
CV-RQ-SP3.1- It should be able to access dete_uls of =
0114 a up and downstream vehicles in

real-time (details: indicator, speed
and position)
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COMO must provide detailed and
CV-RQ-5P3.1- real-time information about all CVIS F
0115 ) :

vehicles approaching a green

request and / or an speed profiled

enable intersection. Those detailed

messages should include (type of

vehicle, location (lane), direction or

to-link, speed, weight)

RSU shall be idendentifiable inside
CV-RQ-SP3.1- the sub-system of the Route F
0201 ;

guidance
CV-RQ-SP3.1- RSU shall perform local elaboration F

to improve route advice, when
0202 h i

information is present locally

The RSU shall provide coherence in
OCQ/(;;%Q-SP&L the information provided to the driver F

and other sub-systems

AL ) The vehicle shall be temporary

CV-RQ-SP3.1 identifiable and tracked to allow route F
0204 ’

update during travel

The vehicle shall interact with the
OC;/(;(F;Q'SP&L driver to derive destination and F

potentially way point or preferable

route, e.g. via user profiling

The RSU shall be able to
CV-RQ-SP3.1- communicate to other nearby RSU to F
0207 o

perform communication pattern
CV-RQ-SP3.1- At network level the system shall =

convey a coherent information to
0211 A

sub-system of vehicles

The network level shall be able to
chll-zRQ-SPS.l- address vehicle, via the RSU, by F

single temp identity or via grouping

(location, type, speed, lane, area,

approaching or leaving intersection)

The interface from the RSU/centre to
CV-RQ-SP3.1- the vehicle shall be "well defined" F
0213 ; ;

and unambiguous, self-contained

The interface from the vehicle to the
CV-RQ-SP3.1- RSU/centre shall be "well defined" F
0214 f )

and unambiguous, self-contained
CV-RQ-SP3.1- The_(_)BU shall be _at_)le to transmit F
0215 posn_lon,_ speed, origin, and

destination to the RSU without any

trigger from the driver.

The RSU shall be able to handle the
OCgll—;QQ—SP&l— FCD reception of up to 20 equipped E

vehicles within 10 (?) sec.

When the driver sets the indicator
chll'BRQ'SPS'l' (turn signal), this information shall be F

automatically transferred to the RSU.

The RSU shall then interpret the data

(turn signal or not).

The RSU shall be able to
chll-gRQ_SPS'l- communicate with other RSUs in the | ©

same area.

The RSU shall be able to transmit
CV-RQ-SP3.1- both detection data and FCD to other | ©
0220

RSUs.
OCQ/Z_?Q_S%'L The RSU shall be able to merge F

detection data and FCD.

The enhanced intersection
OC;/ézRQ'SPS'l' controllers shall be able to send their E

local traffic states to the master RSU
at least every 2 minutes.
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CV-RQ-SP3.1- The master RSU shall be able to F
0223 receive !nformanon on traffic states
outside its area from the TMC.
OCQ/Z_EQ_S%'L The vehicle XFCD shall be available | ©
in the RSU in real time.
The vehicle shall be identifiable with
CV-RQ-SP3.1- a unique (but temporary) identifier for F
0225 - .
all the duration of the journey.
It shall be possible to share the
CV-RQ-SP3.1 temporary id of the vehicle between F
0226
handover cells
The in-car HMI should provide a
OCQ\’/B'EQ'S%'L possibility for the driver to select an F
area of interest, to request traffic
state information and incident
information for the selected area.
The in-car HMI should provide a
OCQ\’/B'EQ'S%'L possibility for the driver to select the F
time interval to update provided
traffic information.
The in-car HMI should provide a
OC:J\)/B'EQ'S%'L possibility for the driver to select a F
prediction time horizon (i.e. 30 min, 1
hour) to request predicted traffic state
information.
The in-car HMI should provide a
OC?\)/B—SRQ—SP&l— possibility to display traffic state and F
incident information of a certain area
to the driver.
The CURB application in the TMC
0C§/1-5RQ-SP3.1- should be able to receive user F
requests on information about traffic
conditions and incidents information
on a specific urban area.
The CVIS equipped vehicle should
0C§/1-6RQ-SP3.1- be able to send user requests on F
information about traffic conditions
and incidents information on a
specific urban area to the TMC.
CV-RQ-SP3.1- The CURB appllc_atlon |n_the TMC _ F
0386 shou!q generate |nformat|on on tr_afflc
conditions and incident of a certain
area based on the COMO network
traffic state analysis and the COMO
information pool
The CURB application in the TMC
OC§/8'7RQ'SP3'1' should provide the information on F
traffic conditions and incident of a
certain area via RSU or directly to the
reguesting vehicle
The CURB applications should
CV-RQ-SP3.1- merge information from central and F
0322 ) .
local traffic state analysis at local
level, within the RSU.
COMO should provide periodically
OCQ\’/%EQ'SP&L (i.e. every 5 minutes) the current F
network traffic state analysis to the
CURB incident warning application
in the centre.
COMO should provide periodically
OCQ\’/%EQ'S%'L and/or event triggered the actual F
traffic messages analysis to the
CURB incident warning application
in the centre.
30/11/2006 112 Version 1.0




«CVIS

Use Cases and System

Requirements

T
Req. Requirement y | Targeted Originating User
1D Text / Description p | Contributors Need
e
Local COMO application should
OC?\)/7'5RQ'SP3'1' provide the current local traffic state F
analysis to the CURB incident
warning application in the RSU.
Local COMO application should
OC?\)/7'6RQ'SP3'1' provide periodically or event F
triggered the actual local traffic
messages to the CURB incident
warning application in the RSU.
CV-RQ-SP3.1- _COMO t_raﬁlc messages should E
0377 include information about
bad road surface conditions, road
works, accidents, blockage,
congestion
The CURB incident warning
OC?\’/{BRQ'SPS'L application in the centre should F
define an area of interest (geo-
graphical region) for every generated
message to be distributed in that
area
OC.‘,\’/{EQ_SP&L Incident warning should be F
distributed only in the area of interest
Incident warnings provided from the
OC?\)/E;EQ'SPS'L centre via local RSUs should be F
merged with local information in the
RSU before being provided to the
vehicles
OCE\)/E;EQQ—SP&L The in-car HMI should provide F
incident information to the driver.
The in-car HMI should provide a
OC?\)/57RQ SP3.1 possibility for the driver to select his F
destination
The in-car HMI should show a local
OC?\’/(;7RQ'SP3'1' map with the current position of the F
vehicle when the driver selects the
destination
OC,‘,\SSRQ_S%'L The in-car HMI should display route F
options to the driver.
PO : The in-car HMI should provide the
OC?\)%SRQ SP3.1 possibility for the driver to select one F
of the provided route options.
The in-car HMI should inform the
003\)/(;$Q—SP3.1— driver when he left the confirmed F
route and a route update is
requested.
The in-car HMI should inform the
OC?\)/(;BRQ-SPS.l- driver about incidents on his route F
and inform the driver about route
updates because of incidents.
CV-RQ-SP3.1- The in-car routing ap_pllcatlon_should =
0369 discover thg responsible service
centre offering the CVIS routing
service
When a vehicle registers at a CVIS
OC?\)/:;lRQ'SPS'l' RSU, the local application should be F
able to receive and interpret vehicle
type, destination of the vehicle.
The CVIS system should be able to
OC?\)/:;ZRQ'SPS'L address a certain vehicle and send F

route options from the RSU or the
centre to the CVIS vehicle.
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CV-RQ-SP3.1- The CVIS vehicle should send the F
0337 information about a route confirmed

by the user to the service centre

The CVIS in-vehicle system should
OCQ\SEQ'S%'L be able to receive and to process F

route options coming either from

RSU or from the urban traffic centre.
OC?\)/(;EQ—SP&L The CVIS in car system should send F

a route update request periodically.

The CVIS in car system should be
OCQ/éEQ-SPS.l- able to check periodically (every 30 F

sec) , if the vehicle has left the

confirmed route

The CVIS in car system should send
OC?\’/6—‘F1QQ—SP3.1— a route update request, if the vehicle F

has left the confirmed route.

The CVIS in car system should
0C§/7-1RQ-SP3.1- check, when receiving an incident F

warning, if the incident is located on

the route in front or behind the CVIS

vehicle.

If the CVIS in car system has
0C§/7-2RQ-SP3.1- identified an incident located on the F

route in front of the CVIS vehicle, an

route update request should be sent

to the service centre

The CURB network routing
ch\)/z'gQ'S%'l' application in the service centre F

should calculate route options for

vehicles of different characteristics

(passenger cars, HGV, PT vehicles)

based on the current traffic

conditions, current incident

information and the current

cooperative traffic management

scenario.

The CURB network routing
OCQ\’/(;EQ'S%'L application in the service centre F

should receive periodically the

current network traffic state (LOS per

link; travel time per link) from COMO

The CURB network routing
OC;)/JQQ'SP&L application in the traffic management F

centre should receive event triggered

information from the COMO central

information pool.
CV-RQ-SP3.1- The confirmed routes should be =
0369 temporarily stored in the service

centre.

In case of incident the CURB network
OCQ\’/?'EQ'S%'L routing application checks which F

confirmed routes are affected by the

incident.

The route options that are send from
OCQ\’/(;EQ'S%'L the service centre to the vehicle, F

should include information about bus

lanes equipped with flexible lane

allocation application along the

provided routes.

The CURB cooperative traffic
OCQ\SEQ'S%'L management application in the TMC F

should be able to compare advised
routes against driven routes of CVIS
vehicles and to present the results for
further elaboration to the road
operator.
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Req.
ID

Requirement
Text / Description

©OT<

Targeted

Contributors Need

Originating User

CV-RQ-SP3.1-
0339

A CURB network routing application
should be able to receive and to
store route monitoring data (advised
route, driven route, vehicle
characteristics) in the TMC

Tn

CV-RQ-SP3.1-
0340

The CURB cooperative traffic
management application should
provide an standardized interface to
provide historical COMO traffic data
of the network wide traffic state
analysis as input data to an off-line
simulation tool.

CV-RQ-SP3.1-
0342

The CURB cooperative traffic
management application system
should be able to merge control rules
from central applications and control
rules descending from local
applications to determine the current
network scenario.

CV-RQ-SP3.1-
0343

The CURB cooperative traffic
management application should
provide a control model to propose
based on the current traffic state and
traffic messages a predefined
cooperative traffic management
scenario (consisting in control rules,
information to be distributed via
different communication channels
and routes prioritized by the road
operator to be offered to certain user

groups.)

CV-RQ-SP3.1-
0344

The CURB cooperative traffic
management application should
provide a database in which
information about implemented
scenarios is stored (name, number of
scenario, date of implementation,
time period of implementation)

CV-RQ-SP3.1-
0345

COMO should provide a database in
which the results of network traffic
state analysis are stored over a
certain time period (several years)

CV-RQ-SP3.1-
0346

COMO should provide a database
from which the road operator may
request historical traffic data of a
certain area and a certain time
period.

CV-RQ-SP3.1-
0347

The CURB cooperative traffic
management application should
provide the possibility to display
historical traffic data on a central map
(i.e. to regard the temporal and
spatial expansion of congestion in
the network).

CV-RQ-SP3.1-
0348

The CURB cooperative traffic
management application should
provide the possibility to modify
certain measures of a cooperative
traffic management scenario in an
off-line simulation.

CV-RQ-SP3.1-
0349

The CURB cooperative traffic
management application should
provide the possibility to modify pre-
defined scenarios.
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Req.
ID

Requirement
Text / Description

©OT<

Targeted
Contributors

Originating User
Need

CV-RQ-SP3.1-
0350

The CURB cooperative traffic
management application should
provide the possibility to define a
combination of measures as a
cooperative traffic management
scenario.

Tn

CV-RQ-SP3.1-
0351

COMO should provide periodically
(every 5 minutes) the current network
traffic state analysis to the CURB
cooperative traffic management
application.

CV-RQ-SP3.1-
0352

COMO should provide periodically or
event triggered the actual traffic
messages analysis to the CURB
cooperative traffic management
application.

CV-RQ-SP3.1-
0353

The CURB cooperative traffic
management application should be
able to request the current network
traffic management scenario.

CV-RQ-SP3.1-
0354

The CURB local and area control
applications should send event
triggered the current local and area
strategy to the traffic management
centre.

CV-RQ-SP3.1-
0355

The CURB cooperative traffic
management application should
provide a standardized interface to
an on-line simulation tool to provide
the input data for the simulation
(traffic demand, traffic management
scenario, traffic messages).

CV-RQ-SP3.1-
0356

The CURB cooperative traffic
management application should
provide a time synchronization for
providing simulation input and
evaluating simulation output..

CV-RQ-SP3.1-
0357

The CURB cooperative traffic
management application should send
information to be displayed on VMS
aligned to a chosen certain scenario
from the TMC to the local RSUs.

CV-RQ-SP3.1-
0358

The CURB cooperative traffic
management application should send
control rules aligned to a chosen
certain scenario from the TMC to the
local RSUs.

CV-RQ-SP3.1-
0359

The CURB cooperative traffic
management application should send
strategic routing information aligned
to a chosen certain scenario to the
network routing application.
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Annex V FRAME mapping of CVIS stake holders

The following table shows how CV 1S stake holders match with FRAME stake holders:

FRAME vs CVIS| Privat Comm Comp Local High Exploi Indust
Stakeholders e ercial anies Autho Level tation ry
Consu Consu provid rities Minist Level Level
mers mers ing/usi ries - -
- - ng ITS Operat Comp
Travell Freigh ors anies
ers t- and applyi develo
Trans ng the ping
port ITS and
Indust produ
ry cing
ITS
End User X X X
Road Operator X X X
Traffic Manager X X X
Service Provider X X
Communication
Infrastructure X
Provider
Public Authority X X
OEM X
Service Devel oper X
Service Centre
Operator X X
Application
Management Centre X X
Operator
Certification X
Authority
Fleet Operator X X
Insurance Company X
Health Service X X
Goods Receiver X
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The FRAME stakeholders definitionsin brief:

Private Consumers - Travellers: Commuters, travellers on business or at leisure, domestic
travellers, tourists, etc. who will make use of ITS.

Commercial Consumers - Freight and Transport Industry: Companies that transport
commercia goods, or provide public passenger transport, and who will make use of ITS.

Companies providing/using ITS Information Providers, Airports, etc. that will provide
their customers with information produced by ITS as part of their overall service.

Local Authorities: City or District Authorities that plan and manage the transport needs in
their area, and that issue regulations concerning I TS on the local, district or state level.

High Level Ministries: National or Federal Authorities that plan and manage the transport
needs for the nation or state, and that issue regulations concerning ITS at that level.

Exploitation Level - Operators applying the ITS Companies that will provide services,
normally chargeable, based on the use of ITS.

Industry Level - Companies developing and producing ITS All industrial companies
concerned with the development, production and sale of ITS.
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