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Dieses Dokument (prEN ISO 14907-1:2019) wurde vom Technischen Komitee CEN/TC 278 �Intelligente 
Verkehrssysteme� ausgearbeitet, dessen Sekretariat von NEN (Niederlande) gehalten wird. 

Das zuständige deutsche Normungsgremium ist der Gemeinschaftsarbeitsausschuss NA 052-02-71 GA 
�Gemeinschaftsarbeitsausschuss NAAutomobil/DKE, Intelligente Verkehrssysteme� des 
DIN-Normenausschusses Automobiltechnik. 

Der Entwurf ist derzeit zur Umfrage vorgelegt. 

Um für Systeme der elektronischen Gebührenerhebung entsprechende Freigaben und Genehmigungen zu 
bekommen, sind entsprechenden Prüfungen notwendig, die die Konformität zu Anwendungsanforderungen 
der Normen bestätigt. 

Dieser Normenentwurf beschreibt dabei Konformitätsprüfungen für Straßenrand Einrichtungen. 

Dieses Dokument enthält unter Berücksichtigung des DIN-Präsidialbeschlusses 1/2004 nur die Englische 
Fassung von prEN ISO 14907-1:2019. 

Der Bedarf für eine Deutsche Fassung wird derzeit beraten. 

DIN EN ISO 14907 besteht unter dem allgemeinen Titel Elektronische Gebührenerhebung � Testverfahren für 

straßenseitige und fahrzeugseitige Einrichtungen aus folgenden Teilen: 

� Teil 1: Beschreibung von Testverfahren 

� Teil 2: Konformitätsprüfungen für die Anwendungsschnittstelle der fahrzeugseitigen Einrichtung 

Änderungen 

Gegenüber DIN CEN ISO/TS 14907-1 (DIN SPEC 91192):2015-12 wurden folgende Änderungen 
vorgenommen: 

a) Überführung in eine Europäische Norm; 

b) Anpassung der Referenzen. 

Nationales Vorwort 
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Nationaler Anhang NA 
(informativ) 

 
Begriffe 

Für die Anwendung dieses Dokuments gelten die folgenden Begriffe. 

3.1 
Abnahmeprüfung 
(en: acceptance testing) 
Überprüfung, dass ein ordnungsgemäßes Produkt, Prozess oder Dienst gegenüber der Systemnorm konform 
ist 

3.2 
Verfügbarkeit 
(en: availability) 
Wahrscheinlichkeit, von einer autorisierten Einrichtung einsatzbereit und funktionstüchtig zu sein 

[QUELLE: ISO 7498:1989, 3.3.11] 

3.3 
Zertifizierung 
(en: certification) 
Aktion eines Anbieters, die hinreichendes Vertrauen aufzeigt, dass für ein(en) ordnungsgemäß 
identifiziertes System, Prozess oder Dienst konform zu spezifischen Anforderungen ist 

3.4 
Austauschbarkeit 
(en: compatibility) 
Eignung eines Produkts, Prozesses oder Dienstes zur gemeinsamen Nutzung unter spezifischen Bedingungen 
um relevante Anforderungen ohne inakzeptable Wechselbeziehungen zu erfüllen 

3.5 
Ausrüstung zur elektronischen Gebührenerhebung 
(en: EFC equipment) 
Ausrüstung, welche sowohl eine Straßenrand- als auch fahrzeuginterne Ausrüstung umfasst  

3.6 
System zur elektronischen Gebührenerhebung 
(en: EFC system) 
System, welches die elektronische Abbuchung zur Nutzung eines Transportdienstes ermöglicht 

3.7 
Bewertung 
(en: evaluation) 
systematischer Prozess, um festzustellen, wie Personen, Verhalten, Systeme oder Programme formal 
zugestimmten Zielvorstellungen und Anforderungen eingehalten haben 

� Entwurf � 
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3.8 
Auswertung des Qualitätsniveaus 
(en: Evaluation Assurance Level) 
Menge von Qualitätsanforderungen, normalerweise betroffene Dokumentationen, Analysen und Prüfungen, 
die einen Punkt einer vordefinierten Qualitätsskala darstellen und zusammen ein Qualitätspaket formen 

[QUELLE: ISO/IEC 15408:2009, 3.1.27, modifiziert] 

3.9 
Feldtest 
(en: field test) 
Test, der unter realen Bedingungen durchgeführt wird 

3.10 
Funktionalitätsprüfung 
(en: functionality test) 
Eigenschaftsbewertung eines Systems zur elektronischen Gebührenerhebung, basierend auf spezifischen 
Parametern 

Anmerkung 1 zum Begriff: Funktionelle Parameter können Kommunikations-, Anwendungs- sowie Fahrzeug- und 
Verkehrscharakteristiken beinhalten.  

3.11 
Abnahme 
(en: inspection) 
Konformitätsprüfung durch Beobachtung und Beurteilung, wenn angemessen begleitet von Messungen, 
Prüfungen oder Eichungen 

3.12 
Interoperabilität 
(en: interoperability) 
Systemfähigkeiten, Informationen auszutauschen und die Informationen, die ausgetauscht wurden, effektiv 
zu nutzen 

[QUELLE: ISO/IEC/TR 10000-1:1998, 3.2.1, modifiziert] 

3.13 
Labortest 
(en: laboratory test) 
Prüfung, welche unter spezifischen Bedingungen in einem Labor durchgeführt wird 

3.14 
Wartbarkeit 
(en: maintainability) 
Fähigkeit eines Systems oder Teilsystems gewartet oder ersetzt zu werden unter festgelegten Bedingungen 
mit entsprechendem Zeitfenster 

3.15 
fahrzeuginterne Ausrüstung 
(en: on-board equipment) 
OBE 
fahrzeuginterne Ausrüstung, inklusive mobile Endgeräte mit der Funktionalität zum Informationsaustausch 
mit externen Systemen 

Anmerkung 1 zum Begriff: Die OBE besteht aus einer fahrzeuginternen Einheit (OBU) und anderen optionalen 
Teileinheiten zur Bedienung der DSRC Schnittstelle. 

[QUELLE: ISO 14906:2011, 3.14] 

� Entwurf � 
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3.16 
Qualität 
(en: quality) 
Grad, bei der die Menge von inhärenten Charakteristiken Anforderungen erfüllt 

Anmerkung 1 zum Begriff: Nutzeranforderungen können Benutzerfreundlichkeit, Sicherheit, Verfügbarkeit, 
Zuverlässigkeit, Festigkeit, Wirtschaftlichkeit und Umweltverträglichkeit umfassen. Solche Anforderungen können 
Explizit oder Implizit sein. 

[QUELLE: ISO 9000:2005, 3.1.1] 

3.17 
Zuverlässigkeit 
(en: reliability) 
Fähigkeit eines Gerätes oder Systems seine zugeordnete Funktion unter gegebenen Nutzungsbedingungen in 
einem festgelegten Zeitfenster oder Anzahl von Zyklen durchzuführen 

3.18 
Straßenrandausrüstung 
(en: roadside equipment) 
RSE 
Ausrüstung, die entweder fest installiert oder mobil entlang der Straße positioniert ist 

3.19 
Simulation 
(en: simulation) 
Darstellung von ausgewählten Verhaltenscharakteristiken eines physikalischen- oder abstrakten Systems 
auf einem anderen System 

[QUELLE: ISO/IEC 2382-1:1993, Definition 01.06.01] 

3.20 
Prüfung 
(en: test) 
Prozedur, die zur Messung der Charakteristik einer Komponente oder eines Systems unter bestimmten 
Bedingungen entworfen wurde 

3.21 
Prüfparameter 
(en: test parameter) 
Parameter, der ein- oder mehrere Charakteristiken des zu prüfenden Systems festlegt 

3.22 
Prüfprozedur 
(en: test procedure) 
Anleitungen für den Aufbau, Ausführung und Ergebnisauswertungen für eine gegebene Prüfbedingung 

[QUELLE: ISO/IEC 25051:2014, 4.1.22, modifiziert] 

3.23 
Prüfstatus 
(en: test status) 
Art der Prüfung, entweder grundlegend oder bedingt 

Anmerkung 1 zum Begriff: Eine �bedingte� Prüfung wird nur dann durchgeführt, wenn das Merkmal in der System- 
oder Komponentenspezifikation festgelegt ist, während eine �grundlegende� Prüfung als notwendige Prüfung als Teil 
einer Grundlage oder sinnvollen Auswertung angesehen wird. Siehe 5.2. 
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3.24 
Prüftyp 
(en: test type) 
Art von Prüfung wie Inspektion, Simulation, Labor- oder Feldtest 

3.25 
Prüfhaus 
(en: test house) 
Drittanbieter, welcher die Prüfung durchführt 

3.26 
Typgenehmigung 
(en: type approval) 
Genehmigung, welche auf Konformitätsprüfungen einer oder mehrerer Proben eines Produktes aus der 
Produktion basiert 

3.27 
Validierung 
(en: validation) 
Bestätigung durch Prüfung und Bereitstellung von objektiven Nachweisen, dass eine bestimmte Anforderung 
für einen bestimmten Fall erfüllt ist  

3.28 
Verifizierung 
(en: verification) 
Bestätigung durch Prüfung und Bereitstellung von objektiven Nachweisen, dass spezifizierte Anforderungen 
erfüllt wurden 
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ISO (the International Organization for Standardization) is a worldwide federation of national standards

bodies (ISO member bodies). The work of preparing International Standards is normally carried out

through ISO technical committees. Each member body interested in a subject for which a technical

committee has been established has the right to be represented on that committee. International

organizations, governmental and non governmental, in liaison with ISO, also take part in the work. ISO

collaborates closely with the International Electrotechnical Commission (IEC) on all matters of

electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are

described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the

different types of ISO documents should be noted. This document was drafted in accordance with the

editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of

patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of any

patent rights identified during the development of the document will be in the Introduction and/or on

the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not

constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity

assessment, as well as information about ISO's adherence to theWTO principles in the Technical Barriers

to Trade (TBT) see the following URL: Foreword Supplementary information

The committee responsible for this document is ISO/TC 204, Intelligent transport systems.

This edition cancels and replaces the third edition of ISO/TS 14907 1:2015

The main changes compared to the previous edition are as follows:

� the document has been converted from a Technical Specification to an International Standard;

�the revision of the references.

The ISO 14907 suite of Standards and Technical Specifications consists of the following parts, under the

general title Electronic fee collection � Test procedures for user and fixed equipment:

� Part 1: Description of test procedures

� Part 2: Conformance test for the on✝board unit application interface
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In ✂oduction�

For an electronic fee collection (EFC) system, approvals and tests are required to determine whether the

system (or individual components of the system) conforms to standards and application requirements

and to enable parameters such as quality, availability, and maintainability to be measured.

There are complete EFC systems available, including documentation and approvals, and these could

already be in operation in some European countries. This document provides a toolbox of tests and

procedures for the assessment and proof of such EFC systems that they are suitable for specified EFC

applications under specific operational conditions. Dependent on a system to be tested and based on the

available documentation and the status of previously performed approvals, this document enables

parties involved, e.g. system provider, operators, and test houses, to take into consideration already

proven references and to identify such parameterswhich still have to be tested according to the specified

applications.

At the time of publication of this document, the determination of common system requirements for

Europe (or any other region) has not been agreed. For this reason, this document does not specify any

particular performance requirements, unless these are already determined elsewhere (such as safety or

radio regulations), but rather identifies the key parameters which will comprise such requirements.

Where reference to an existing test is available, this document provides that reference. This document

defines only the test and test procedures, not the benchmark figures that these are to be measured

against. Benchmark figures which the systems or components under test can be compared with and

validated against might form the subject of a future part of this series of Technical Specifications. Within

the framework of the European Electronic Toll System (EETS), this document could provide inputs for

the work of the notified bodies in view to certify the different systems' part of the EETS in particular to

check the suitability for use.

This document is furthermore limited to automated (electronic) payment using a standardized dedicated

short range communication (DSRC). The scope of this document does not include manual payment,

conventional money transaction, nor payment by means of sticker, vignettes, tickets, or magnetic stripe

cards, etc. The applications towhich EFC is related are toll collection, road pricing, parking, and individual

traffic information.

This document enables groups of operators to determine common specific performance levels and

operating conditions and to enable regional variation where appropriate. It provides operating and

environmental parameters (or classes of operating and environmental parameters) within which such

systems shall successfully function without impairing interoperability to ensure that the person who

specified the system can state their requirements clearly to implementation designers and integrators

and to enable the measurement of the performance of such systems.

The following guidelines have been followed when selecting the test procedures for test parameters:

� reference as far as possible to existing standardized test procedures;

� focusing on those tests that are essential to ensure that EFC equipment is able to exchange

information and mutually use the exchanged information.

A brief guide describing how to use this document is provided by Annex A.

While this document relates to general test procedures, certain provisions relate specifically to test

procedures for certification purposes. Many features of this document are relevant internationally; it is

recognized that due to different regulatory requirements outside Europe, extension may be required to

make its applicability as comprehensive in non EU countries, before this International Standard can be

reviewed for acceptance as in EU countries.

The ISO/TS 17444 series provides an examination framework for EFC charging performance.
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Ele �fee�collection���Test� cedu � �use �and�fixed�
equ ment��Pa �1:�Des i tion�of�test� du es�

1 Sco✄e�

This document specifies the test procedures of electronic fee collection (EFC) roadside equipment (RSE)

and on board equipment (OBE) with regard to the conformance to standards and requirements for type

approval and acceptance testing which is within the realm of EFC application specifically.

The scope of this document is restricted to systems operating within the radio emission, electromagnetic

compatibility (EMC) regulations, traffic, and other regulations of the countries inwhich they are operated.

This document identifies a set of suitable parameters and provides test procedures to enable the proof of

a complete EFC system, as well as components of an EFC system, e.g. OBE, related to the defined

requirements of an application. The defined parameter and tests are assigned to the following groups of

parameters:

� functionality;

� quality;

� referenced pre tests.

An overview of the tests and parameters provided by this document is given in 5.1 and 5.2.

This document describes procedures, methods and tools, and a test plan which shows the relation

between all tests and the sequence of these tests. It lists all tests that are required to measure the

performance of EFC equipment. It describes which EFC equipment is covered by the test procedures; the

values of the parameters to be tested are not included. It also describes how the tests are to be performed

and which tools and prerequisites are necessary before this series of tests can be undertaken. It is

assumed that the security of the system is inherent in the communications and EFC functionality tests,

therefore they are not addressed here. All tests in this document provide instructions to evaluate the test

results.

The test procedures can be used for prototype testing, type approvals, test of installations, and periodic

inspections. Thus this document defines only the test and test procedures, not the benchmark figures that

these are to be measured against.

Related to a conceptual model of an EFC system, this document relates only to the equipment of the user

and the service provider as illustrated in Figure 1. Any other entities are outside the scope of document.
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Figu!e�1�Conce♣♣ual�model�of�EFC�

EFC systems for dedicated short range communication (DSRC) consist, in principle, of a group of technical

components, which in combination fulfil the functions required for the collection of fees by electronic

automatic means. These components comprise of all, or most, of the following:

� OBE within a vehicle;

� OBE containing the communications and computing sub functions;

� optional integrated circuit card which may carry electronic money, service rights, and other secured

information;

� communication between OBE and RSE based on DSRC;

� equipment for the fee collection at the RSE containing the communications and computing sub

functions;

� equipment for the enforcement at the roadside;

� central equipment for the administration and operation of the system.

The scope of this document relates solely to OBE and RSE and the DSRC interface between OBE and RSE

including its functions to perform the fee collection as illustrated by Figure 2. All the equipment used for

enforcement (e.g. detection, classification, localization, and registration) and central equipment are

outside the scope of this document.
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Figu!e�2���OBE/RSE�int❡!!✁ce�and�associated�en✈✂!✄nments�

2 No&mative�&efe&☎✆✝es�

The following documents, in whole or in part, are normatively referenced in this document and are

indispensable for its application. For dated references, only the edition cited applies. For undated

references, the latest edition of the referenced document (including any amendments) applies.

ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories

ISO/IEC 17065:2012, Conformity assessment �Requirements for bodies certifying products, processes and

services

3 Te&✞✟�and�definitions

For the purposes of this document, the following terms and definitions apply.

3.1�

ac❝❡♣♣ance�testing�

examination that a product, process, or service is in conformity with the system specification

3.2�

availability�

property of being accessible and useable upon demand by an authorized entity

[SOURCE: ISO 7498 2:1989, 3.3.11]

3.3�

❝❡!tification�
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procedure by which a party gives written assurance that a product, process, or service conforms to

specified requirements

3.4�

co♠♣✁♣✂!✂✁ity�

suitability of products, processes, or services for use together under specific conditions to fulfil relevant

requirements without causing unacceptable interactions

3.5�

EFC�equi♣♠❡nt�

equipment comprising roadside equipment (RSE) and on board equipment (OBE)

3.6�

EFC�system�

system that enables electronic debiting for the use of transport services

3.7�

evaluation�

systematic process of determining how individuals, procedures, systems, or programs havemet formally

agreed objectives and requirements

[SOURCE: ISO 10798:2011, 1.90]

3.8�

evaluation�as#✂!ance�level�

set of assurance requirements, usually involving documentation, analysis and testing, representing a

point on a predefined assurance scale, that form an assurance package

[SOURCE: ISO/IEC 15408 1:2009, 3.1.27, modified]

3.9�

field�test�

test that is performed under real life conditions

3.10�

functionality�test�

assessing the performance of an EFC system, based on specific parameters

Note 1 to entry: Functionality parameters can include communication, application, and vehicle and traffic

characteristics.

3.11�

in#♣❡❝tion�

conformity evaluation by observation and judgement accompanied, as appropriate, by measurement,

testing, or gauging

3.12�

int❡!✄♣❡!✁bility�

ability of systems to exchange information and to make mutual use of the information that has been

exchanged

[SOURCE: ISO/IEC/TR 10000 1:1998, 3.2.1, modified]

3.13�

labo!✁♣✄!y�test�
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test which is performed in a laboratory under specified conditions

3.14�

maintainability�

ability of a systemor subsystem to bemaintainedor restored to specified conditionswithin a given period

of time

3.15�

on�bo✁!d�eq✂✂♣♠❡nt�

OBE�

equipment located on board a vehicle including nomadic devices with the function of exchanging

information with external systems

Note 1 to entry: OBE is composed of the on board unit (OBU) and other sub units whose presence is considered

optional for the execution of the DSRC interface.

[SOURCE: ISO 14906:2011, 3.14]

3.16�

quality�

degree to which a set of inherent characteristics fulfils requirements

Note 1 to entry: User requirements can include ease of use, safety, availability, reliability, sturdiness, economy, and

environmental safety. Such requirements can be explicit or implicit.

[SOURCE: ISO 9000:2005, 3.1.1]

3.176�

!eliability�

ability of a device or a system to perform its intended function under given conditions of use for a

specified period of time or number of cycles

3.18�

!oadside�eq✂✂♣♠ent�

RSE�

equipment located along the road, either fixed or mobile

3.19�

simulation�

representation of selected behavioural characteristics of one physical or abstract system by another

system

[ISO/IEC 2382 1:1993, definition 01.06.01]

3.20�

test�

procedure designed to measure characteristics of a component or system in specified conditions

3.21�

test�♣✁!amet❡!�

parameter that specifies one or more characteristics of a system to be tested

3.22�

test�♣!oce❞✂!❡�

instructions for the setup, execution, and evaluation of results for a given test case 
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[SOURCE: ISO/IEC 25051:2014, 4.1.22, modified]

3.23�

test�status�

nature of a test, either basic or conditional

Note 1 to entry: A test labelled �conditional� is performed if, and only if, it is applicable to a feature identified in the

specification of the system or component, whereas a test labelled �basic� indicates a highly recommended test as

part of a foundation for meaningful evaluation. See 5.2.

3.24�

test�t②♣e�

kind of test, such as inspection, simulation, lab test, and field test

3.25�

test�house�

third party that carries out the test

3.26�

t②♣❡�a♣♣!oval�

approval based on conformity testing on the basis of one or more specimens of a product representative

of the production

3.27�

validation�

confirmation by examination and provision of objective evidence that the particular requirements for a

specific intended use are fulfilled

3.28�

✈❡!✂#ication�

confirmation by examination and provision of objective evidence that specified requirements have been

fulfilled

4 A❜❜$☎viated�te$✞✟�

ARIB Association of Radio Industries and Businesses

NOTE A Japanese standards development organisation.

DSRC dedicated short range communication

EAL Evaluation Assurance Level

EFC Electronic Fee Collection

EIRP Equivalent Isotropically Radiated Power

EMC Electromagnetic Compatibility

ETSI European Telecommunications Standards Institute

ICC Integrated Circuit Card

IEC International Electrotechnical Commission

MMI Man Machine Interface

MTBF Mean Time Between Failure
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MTTF Mean Time to Failure

MTTR Mean Time to repair

OBE On board Equipment

OBU On board Unit

QMS Quality Management System

RSE Roadside Equipment

SUT System Under Test

tbd To be determined

TOE Target of Evaluation

5 Test�✄❛ ❛✞☎te ✟�and�test�✄ ocedu ☎✟�fo �EFC�

5.1 Tests�♦"✁✂"✄ew�

5.1.1 Gen❡!✁l�

The test parameters for EFC systems or components are categorized in three groups as follows:

a) functionality tests;

b) quality tests;

c) referenced pre tests.

Figure 3 shows the general structure of all test parameter groups relevant for EFC systems and those

which are relevant to this document. The test parameters for pre tests are referenced from sources other

than this document. The specific test parameters that are ultimately deemed relevant for a specific EFC

system shall be identified and listed in the test plan according to 5.3. The individual test plan for type

approval or acceptance testing shall take into account those pre tests that have already been passed, i.e.

for EMC, DSRC, and environment.
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Figu!e�3���Test�♣✁an���Int❡!❞❡♣❡ndencies�

5.1.2 Functionality�tests�

The first category of tests is related to test procedures which aim to verify the functionality of the EFC

equipment.

The functionality tests are related to the essential test parameters that need to be applied to verify the

performance and capability of EFC equipment of different vendors and system operators.

The following parameters shall be tested:

� communication;

� EFC application;

� influence of vehicle characteristics;

� influence of traffic characteristics;

� environmental influences.

Communication and EFC application tests are described in 6.1. Tests related to vehicle and traffic

characteristics and environmental influences are listed in Annex B.  

 

E DIN EN ISO 14907-1:2019-09 � Entwurf � 

Full document details: E DIN EN ISO 14907-1:2019-09

http://www.avadocuments.com/doc/e-din-en-iso-14907-1-2019-09
http://www.avadocuments.com/doc/e-din-en-iso-14907-1-2019-09


♣!CEN�ISO/DIS�14907�1:2019(E)�

� � 15�

5.1.3 Quality�tests�

The second category of tests is related to procedures that aim to determine the quality of the EFC

equipment. These are relevant for both operators and users.

The following test parameters shall be tested:

� quality management;

� reliability;

� availability.

For some of these test parameters, there are some existing test procedures available, which are

referenced.

These tests are described in 6.2 and Annex C.

5.1.4 Refe!enced�♣!e�tests�

The third category of tests is related to test parameters which are fundamental for the performance of

EFC equipment. The specific parameters and requirements are not within the scope of this document.

The parameters that are relevant can be assigned to the following groups:

� DSRC;

� EMC;

� environment.

5.2 Pa✂ !✁✁✁✂�ove✂"✄ew�

Tables 1 to 3 provide a comprehensive list of the parameters that are relevant for type approval or

acceptance testing of a complete EFC system, as well as components of an EFC system. The tables are

divided according to the subjects of 5.1.2, 5.1.3, and 5.1.4, namely functionality, quality, and referenced

pre tests. The subclause in which the tests are described or referenced is shown. An indication as to the

nature of these tests (basic or conditional) is provided as not all tests are relevant to all operators and

their specific operating situations and environment.

As used in Tables 1 to 3,

� �basic�means that the identified tests are highly recommended as part of a foundation formeaningful

evaluation, and

� �conditional� means that the test shall be performed if, and only if, it is applicable to a feature

identified in the specification of the system or component under evaluation, for example, performing

the lane changing test (T6) if the RSE is characterized as multilane.

Table 1 provides an overview of the parameters for which tests are defined in this document to measure

the performance and assess the level of conformance of an EFC system or components under test.

Table 2 provides a list of the quality tests.

Table 3 provides a list of parameters that are necessary for pre tests and whose performance and

conformance are tested by reference to existing standards or Technical Specifications.

NOTE The tests have been categorized into inspection tests, laboratory tests, simulation tests, and field tests.

The appropriate test or types of tests are indicated, in the following tables, for each parameter. It is not expected

that all the named types of tests for a parameter will be performed on that parameter. Where a set of appropriate
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tools is available to a test house, it is up to the test house to decide which type of test is most appropriate to meet

its specific remit.

Where a particular category of test shall be performed to conform to this document, the test is indicated

in the following tables with a �p�. Where a particular category of test is optional, this is indicated with an

�o�.
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5.3 Test�♣✂an�

The manufacturer or the test house carrying out the type approval or acceptance testing shall devise an

individual test plan for each tested EFC system or EFC component, in accordance with Figure 3, taking

into account the system specific characteristics of the EFC application. With respect to type approval, the

requirements of applicable standards or other normative and referenced documents shall be tested by

the manufacturer or by a test house.

With respect to acceptance tests, only the features that are specified or implicit in the system specification

shall be tested.Where additional features are provided for contingent use at some future date, these shall

be tested only if such contingency is included in the system specification. Where additional features are

present in products supplied, but are neither used nor included in the system specification or

implementation, there is no requirement that they shall be tested unless they have an effect on the

operation of the system.

Results of pre tests that have already been passed shall be compared with the application specific

requirements. If deviations are detected, additional tests will need to be carried out. The test plan shall

make references to each listed test parameter with respect to the following details:

� identification of test parameter and item;

� reference of the related requirements/severity of the test;

� required equipment and documentation;

� selected test type;

� required test equipment, measurement equipment, interfaces, and tools;

� required test environment;

� department carrying out the test;

� required documentation of the tests and the results (see G.5).

Interdependencies between the results of the different tests are anticipated and shall be taken into

account by the manufacturer or the test house. An example test protocol form is given in G.5.

5.4 Requi✂✁d�documentation�

The following listed documentation shall be supplied by the manufacturer to carry out the tests defined

by a test plan:

� system description (overview, block diagrams);

� system specification including functions, timing, operational data on a detailed level;

� safety and security concept (threat analysis, implemented measures to detect and control failures,

threats, and manipulations);

� user documentation (service provider and user);

� specification of ambient conditions;

� operational directives;
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� quality assurance directives, development rules;

� maintenance and installation directives;

� list of all available documents from the manufacturer relating to the EFC system under test created

during the design and manufacture of the equipment.

6 Ins♣ection�and�tests�

6.1 Functionality�tests�

6.1.1 Communication�

The test specifications with regard to communication are defined in ISO/TS 14907 2. It specifies the tests

that verify on board unit (OBU) conformance of implemented communication (transaction) protocols to

conform with the specifications given in ISO 14906 to be used for EFC applications.

NOTE ISO/TS 14907 2 can also be used as a source of inspiration for roadside equipment testing in accordance

with ISO 14906.

ISO/TS 14907 2 describes general requirements for conformance testing and specific test procedures for

the following:

� basic DSRC L7 functionality;

� EFC application functions;

� EFC attributes;

� addressing procedures of EFC attributes and (hardware) components (e.g. ICC and man machine

interface (MMI));

� EFC transaction model;

� behaviour of the interface.

6.1.2 EFC�a✡✡!✁✂✄tion�

6.1.2.1 Gen❡☛✄l�

The tests are related to components or to a complete EFC system consisting of an OBE, RSE, or both and

RSE/OBE in combination. The objective of the tests is to validate that the equipment to be tested fulfils

the functional and technical requirements of the specification. The proof consists of inspections,

simulations, and tests which are to ensure that the system specifications and the equipment of EFC are in

conformancewith the EFC requirements based on standards and regulations, national requirements, and

other requirements.

6.1.2.2 and 6.1.2.3 describe a set of tests (see also Annex B); which of those tests are relevant and

sufficient to prove the performance of an EFC system or its components shall be defined by a test plan

(see 5.3).

The EFC application test is divided into two sections:

a) validation of the EFC specification;

b) inspection and test of the EFC system under test (SUT) or component under test.

The relationship between the test sections is shown in Figure 4.
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Figu☛e�4�St☛uct✉☛e�of�a✡✡ ✁✂✄tion�tests�

6.1.2.2 addresses the validation of the EFC system specification with respect to the design specification.

The objective is a validation of the system specification to verify that it is in conformance with the EFC

requirements based on standards and regulations, national requirements, and other requirements. The

activity consists of inspection and analysis of the referenced documentation. The output of this phase is

an authorized and valid system specification of the SUT which meets the requirements of the selected

standards and regulations. Additionally, a test plan will be specified which identifies the required test

steps to prove the performance of the SUT.

6.1.2.3 addresses EFC equipment that is designed according to a validated system specification. The

activities of this section are inspections, simulations, and tests. Before the functionality test can start, an
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implementation test (pre test after installation) is carried out to ensure the principal performance of the

system. The implementation includes the activities of installation and commissioning. The objective of

the tests is to validate the conformity of the equipment with the specification and compliance with the

EFC requirements of standards and regulations, national requirements, and other requirements.

The inspection and test shall take into consideration results of tests that have been previously performed,

for example, quality tests and reference tests, and shall be detailed by a test plan (see 5.3). Annex B

contains a list of tests that are related to traffic conditions, vehicle characteristics, and other environment

influences. Annex H provides examples of EFC scenarios as part of a functionality test.

6.1.2.2 Validation�of�the�SUT�s✡ecification�

EFC�a♣♣lication�test�

Name: Validation of the specification (F1)

Group: EFC application

Purpose: To ensure that the specification of the SUT or component is in conformance with the EFC

requirements of standards and regulations, national requirements, and user requirements.

Requirement

reference:

� National requirements for EFC.

� EFC requirements for a DSRC communication.

� User requirements of the specified EFC application.�

Default: All specifications to be inspected shall be in conformance regarding the DSRC regulations

and DSRC standards applicable in the countries and regions in which the system or

component will be operated.

Test

configuration:

A set of documentation as listed in 5.4 is required.

Behaviour

description:

The task consists of inspection and analysis (Annex G) of the provided documentation. The

details of the system specification of the SUT are compared with the requirements of the EFC

standards and regulations, national requirements, and user requirements.

The documentation is inspected concerning completeness, validity, unambiguity,

consistency, and understandability.

The analysis is carried out to evaluate the system structure, reliability figures, measures to

detect and control failures, timing behaviour, security and safety, maintenance, and other

technical and non technical measures concerning system performance.

Constraints

reference:

None

Verdict: Test�!esult

Authorized and valid system specification of

the SUT. Test plan for the performance proof.

The system specification does not conform to

the requirements. List of discovered

deviations.

V❡!dict

Pass

Fail

Comments:
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6.1.2.3 ■!✁✡❡✂tion�and�test�of�SUT�

EFC�a♣♣lication�test�

Name: Implementation test (F2)

Group: EFC application

Purpose: The objective of this test is to verify that the specified EFC system (SUT) or component is in

conformance with the fundamental requirements of the EFC application.

Requirement

reference:

Validated system specification of the SUT.

Default: Certified DSRC equipment according to the requirements of DSRC regulations and standards

applicable in the countries and regions in which the system or component will be operated.

Test

configuration:

� Documentation and equipment according to test plan.

� Test facilities according to test plan.

Behaviour

description:

The SUT or component shall be tested according to the specified requirements.

Prerequisite for the inspection and test is a validation of the system specification, certified

DSRC equipment according to the DSRC standards and a qualification of the SUT in

accordance with other fundamental requirements.

The qualification of this phase consists of inspection, test, and simulation. The work is

separated into the following steps:

1. Verification of the quality items of 6.2 and Annex C.

2. Inspection of the hardware and software to confirm that the system requirements

(validated SUT specification) are implemented in the SUT.

3. Inspection of housing protection, electrical safety, shielding, and earthing of installed

equipment.

4. Test of range of electromagnetic emissions, EMC interference, and environmental

conditions.

Simulation of functions of the SUT to verify its ability to meet the functionality tests (traffic,

vehicle, environment, and communication requirements). The simulations are carried out

according to the specifications of Annex G (simulation).

� Test of the basic functions and adjustment of RSE transmitter/receiver (communication

zone) and determination of the footprint range (static test without vehicle).

� Test of basic communication functions between RSE and OBE in relation to the

determined footprint range of the antenna (static test without vehicle).

� Test of subsystems (OBE, chipcard, and RSE) to perform the functions as specified in the

SUT documentation.

Constraints

reference:

The requirements of the tests are according to the details of the documents identified under

�requirement reference�.

Verdict: Test�!esult

The results are stating the SUT ability to meet

principal requirements under specific

conditions.

The SUT does not meet the principal

requirements.

V❡!dict

Pass

Fail

Comments:

 

 

E DIN EN ISO 14907-1:2019-09 � Entwurf � 

Full document details: E DIN EN ISO 14907-1:2019-09

http://www.avadocuments.com/doc/e-din-en-iso-14907-1-2019-09
http://www.avadocuments.com/doc/e-din-en-iso-14907-1-2019-09


✡☛CEN�ISO/DIS�14907�1:2019(E)�

 !ghts� ✁se ved

EFC�a♣♣lication�test�

Name: Functionality tests (F3)

Group: EFC application

Purpose: The objective of this test is to validate that the installed EFC system (SUT) or component is in

accordance with the specifications of the SUT or component.

Requirement

reference:

� Validated system specification of the SUT.

� EFC requirements for a DSRC communication.

� National requirements for EFC.

� User requirements of the specified EFC application.�

Default: Certified DSRC equipment according to the requirements of DSRC regulations and DSRC

standards applicable in the countries and regions in which the system or component will be

operated.

Test

configuration:

� Documentation and equipment according to test plan.

� Installed EFC equipment according to the manufacturer's instructions.

� Test facilities according to the test plan.�

Behaviour

description:

The SUT shall be tested according to the specified requirements. Prerequisite for the

functionality test is a successful pass of the tests communication, quality, and pre tests. The

tests are carried out according to a test plan.

The qualification procedure of this section is separated in inspections, tests, and

simulations. The following steps are required:

1. Simulation of functions of the SUT to verify its ability to meet traffic, vehicle,

environment, and communication requirements. The simulations are carried out

according to the specifications of Annex G.

2. Test of the integrated functionality of the selected EFC protocols within the affected

communication area including overlapping of different communication units under

basic requirements (static and dynamic tests).

3. EMC interference on realistic applications, e.g. mobile radio, of DSRC functions to verify

resistance from outside.

4. Real time simulation of traffic and vehicle scenarios (Annex B) to verify the ability of the

SUT to meet traffic, vehicle, environment, and communication requirements.

5. Real traffic and vehicle scenarios (Annex B use of vehicles or special constructions) to

verify the ability of the SUT to meet traffic, vehicle, environment, and communication

requirements.

6. Real traffic and vehicle scenarios (Annex B) based on different EFC transaction profiles

to verify compatibility and interoperability characteristics.�

Constraints

reference:

The requirements of the tests are according to the details of the documents identified under

�requirement reference� and the details of selected classes of performance.

Verdict: Test�!esult

The results confirm the ability of the SUT to

meet functionality, compatibility, and

interoperability requirements based on the

conditions of all carried out tests.

Not in accordance with the specifications.

V❡!dict

Pass

Fail

Comments:  
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6.1.3 ❚☛✄ffic�conditions�

Table 4 shows typical traffic conditions, for which individual test case specifications are described in B.2.

Table�4���T☛✄ffic�conditions�

No.� ! affic�conditions�

T1 longitudinal distance between vehicles

T2 lateral distance between vehicles

T3 lateral distance between OBEs

T4 speed of vehicle

T5 angle of approach

T6 lane changing

T7 shadowing

T8 traffic scenarios � free flow

T9 traffic scenarios � restricted flow

T10 traffic flow (vehicles/h)

Conditions T1 to T3 and T5 to T7 are shown in Figure 5.
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