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Dieses Dokument (CEN/TS 17400:2020) 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-Normen-
ausschusses Automobiltechnik. 

Technische Spezifikationen sind nicht Bestandteil des Deutschen Normenwerks. 

Eine Technische Spezifikation ist das Ergebnis einer Normungsarbeit, das wegen bestimmter Vorbehalte 
zum Inhalt oder wegen des gegenüber einer Norm abweichenden Aufstellungsverfahrens von DIN noch nicht 
als Norm herausgegeben wird. 

Zur vorliegenden Technischen Spezifikation wurde kein Entwurf veröffentlicht. 

Das Präsidium des DIN hat mit seinem Beschluss 1/2004 festgelegt, dass von dem in den Regeln der 
europäischen Normungsarbeit von CEN/CENELEC verankerten Grundsatz, wonach Europäische Normen in 
den drei offiziellen Sprachen Deutsch, Englisch und Französisch veröffentlicht werden, in begründeten 
Ausnahmefällen abgewichen und auf die deutsche Sprachfassung verzichtet werden kann. 

Dieses Dokument enthält unter Berücksichtigung des DIN-Präsidialbeschlusses 1/2004 nur die Englische 
Fassung von CEN/TS 17400:2020. 

Dieses Dokument (und weitere Dokumente zum Thema Städtische IVS) unterstützen Interessensgruppen 
dabei, städtische IVS in einer herstellergemischten Systemlandschaft umzusetzen. 

Diese Dokumentreihe unterstützt die Familie bereits bestehender Normen, indem gemeinsame 
Kommunikationsprotokolle und Datenfestlegungen referenziert werden, die in Kombination die Funktion 
und Steuerbarkeit städtischer IVS ermöglichen. Zusätzlich werden Anwendungsnormen und deren 
Abhängigkeiten referenziert. 

Diese Spezifikation wurde entsprechend gestaltet, um IVS-Entwicklern die Entwicklung konkreter 
architektonischer Konzepte für herstellergemischte Systeme zu ermöglichen. Auch die Migration bereits 
bestehender monolithischer Systeme einzelner Hersteller sollte damit ermöglicht werden. 

Nationales Vorwort 
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Nationaler Anhang NA 
(informativ) 

 
Begriffe 

Die Benummerung der folgenden Begriffe und Abkürzungen ist identisch mit der Benummerung in der 
englischen Fassung. 

3 Begriffe 

Für die Anwendung dieses Dokuments gelten die folgenden Begriffe. 

ISO und IEC stellen terminologische Datenbanken für die Verwendung in der Normung unter den folgenden 
Adressen bereit: 

� IEC Electropedia: verfügbar unter http://www.electropedia.org/ 

� ISO Online Browsing Platform: verfügbar unter http://www.iso.org/obp 

3.1 
zentrales System 
(en: central system) 
Sammlung von IVS-Produkten und -Diensten, die von einem Steuerungszentrum oder mehreren 
Steuerungszentren in einer geschützten Umgebung gepflegt und gesteuert werden 

3.2 
Feldgerät
(en: field device) 
IVS-Gerät, welches im öffentlichen Bereich positioniert werden soll und dessen primärer Betriebsmodus 
keine Steuerung eines menschlichen Betreibers benötigt 

Anmerkung 1 zum Begriff: Feldgeräte können in einem Stand-Alone-Modus betrieben werden und sind nicht 
Gegenstand signifikanter Belange anbietergemischter Umgebungen (en: mixed vendor environments, MVE). Im 
Allgemeinen wird der Begriff sich in diesem Dokument auf ein Feldgerät beziehen, das mit einem zentralen System über 
eine betriebliche Kommunikationsverbindung verbunden ist, über die die (Echtzeit)Kommunikation essentiell für 
dessen vorgesehenen Betrieb ist.  

3.3 
IVS 
System, in dem Informations- und Kommunikationstechnologien im Straßenverkehr, einschließlich seiner 
Infrastrukturen, Fahrzeuge und Nutzer, sowie beim Verkehrs- und Mobilitätsmanagement und für 
Schnittstellen zu anderen Verkehrsträgern eingesetzt werden 

Anmerkung 1 zum Begriff: Dieser Begriff wurde der EU-Richtlinie 2010/40/EU entnommen. 

3.4 
IVS-System 
(en: ITS system) 
IVS mit mindestens zwei Schnittstellen, die mit unterschiedlichen Spezifikationen konform sind, die 
verwendet wird, um eine effektive Zusammenarbeit von IVS zu ermöglichen, die über eine direkte 
Verbindung nicht zusammenarbeiten können 
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3.5 
Hersteller 
(en: manufacturer) 
juristische Person, welche IVS gestaltet und erstellt und diese für die öffentliche Verwendung anbietet und 
liefert 

Anmerkung 1 zum Begriff: Ein Hersteller kann, oder nicht, auch ein Anbieter sein. 

3.6 
Methodik 
(en: methodology) 
konstruktiver Rahmen für Gestaltungsentscheidungen, betriebliche Prozeduren und Entwicklungsprozesse, 
um eine spezifische Übermenge von IVS-Zielen sicherzustellen 

3.7 
anbietergemischte Umgebung 
(en: mixed vendor environment) 
IVS-System, welches Produkte beinhaltet, die von mehr als einem Anbieter bereitgestellt und/oder gepflegt 
werden 

Anmerkung 1 zum Begriff: Eine einzelne Firma kann mehrere semiunabhängige Betriebseinheiten oder mehrere 
Produktreihen haben, die nicht für den gemeinsamen Betrieb gestaltet wurden. Systeme, die eine Sammlung von 
Produkten einer solchen Firma verwenden, werden wahrscheinlich einige Eigenschaften einer anbietergemischten 
Umgebung teilen und somit dieser Standard auch angewendet werden. 

3.8 
Betreiber 
(en: operator) 
juristische Person, die für Aufrechterhaltung des tagtäglichen effizienten Betriebs eines städtischen 
Straßennetzes verantwortlich ist, auch durch den Einsatz und/oder die Verwendung geeigneter IVS 

Anmerkung 1 zum Begriff: Eine städtische Behörde kann ein Betreiber sein, oder kann einen Dritten als 
Betreiberdienst beauftragen. Im letzteren Fall werden die Behörde und der beauftragte Betreiber normalerweise die IVS 
gemeinsam festlegen, beschaffen und einsetzen, auch wenn die Aufteilung der Rollen von Fall zu Fall unterschiedlich 
sein kann. 

3.9 
Produkt 
(en: product) 
IVS oder eine Sammlung von IVS, welche von einem Anbieter basierend auf einem Vertrag oder ähnlicher 
Vereinbarung geliefert wird 

Anmerkung 1 zum Begriff: Die Verwendung dieses Begriffes impliziert, dass das Vertragsrecht Anwendung findet. Im 
Besonderen ist der Anbieter angehalten, die Tauglichkeit und Effektivität eines Produktes zu garantieren und so die 
Übereinstimmung des Produktes mit der Kundenspezifikation zu garantieren. 

Anmerkung 2 zum Begriff: Ob die Lieferung eines Anbieters als ein Produkt oder eine Sammlung verbundener 
Produkte betrachtet wird, wird normalerweise anhand der Struktur der Liefervereinbarung und des daraus 
resultierenden Liefervertrags bestimmt. 

3.10 
Übersetzer 
(en: translator) 
IVS mit mindestens zwei Schnittstellen, die mit unterschiedlichen Spezifikationen konform sind, die 
verwendet wird, um eine effektive Zusammenarbeit von IVS zu ermöglichen, die über eine direkte 
Verbindung nicht zusammenarbeiten können 
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3.11 
städtische Behörde 
(en: urban authority) 
juristische Person, die für das Management eines Straßennetzes im städtischen Bereich verantwortlich ist 

Anmerkung 1 zum Begriff: Dieser Begriff beinhaltet sowohl öffentliche Körperschaften, die gesetzlich für das 
Netzwerk verantwortlich sind, als auch öffentliche und private Körperschaften, die Verantwortung unter einem 
Dienstvertrag oder ähnlichem übertragen bekommen haben. 

3.12 
Anbieter 
(en: vendor) 
juristische Person, die IVS-Produkte an städtische Behörden, typischerweise unter einem kommerziellen 
Vertag, anbietet und bereitstellt 

3.13 
Vendor-Lock-in 
(en: vendor lock-in) 
Situation, bei der ein Nutzer von einem spezifischen Anbieter von Produkten und Diensten abhängig ist und 
ohne nennenswerte Wechselkosten keinen anderen Anbieter nutzen kann (auch bekannt als proprietärer 
Lock-in oder Vendor-Lock-in). 
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European foreword 

This document (CEN/TS 17400:2020) has been prepared by Technical Committee CEN/TC 278 

�Intelligent Transport Systems�, the secretariat of which is held by NEN. 

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

patent rights. CEN shall not be held responsible for identifying any or all such patent rights. 

This document has been prepared under a Commission Implementing Decision (M/546) given to CEN by 

the European Commission and the European Free Trade Association [1], and supports essential 

requirements of the EU ITS Directive [2]. It fulfils part of the workplan identified in CEN/TR 17143:2017, 

Intelligent transport systems - Standards and actions necessary to enable urban infrastructure 

coordination to support urban-ITS [3]. 

According to the CEN/CENELEC Internal Regulations, the national standards organisations of the 

following countries are bound to announce this Technical Specification: Austria, Belgium, Bulgaria, 

Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, 

Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of 

North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United 

Kingdom. 
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Introduction 

This suite of standards ([4], [5] and the present document) assist stakeholders to implement urban-ITS 

systems in a mixed vendor environment. 

This suite of standards deliverables will support the family of existent standards, and others under 

development, referencing both common communications protocols and data definitions, that, in 

combinations, enable Urban-ITS (and ITS in general) to function and be managed, and will reference 

application standards, and their interdependencies and relationships. 

Urban authorities use an increasing array of intelligent transport systems (ITS) to deliver their services. 

Historically, urban ITS have tended to be single solutions provided to a clear requirements specification 

by a single supplier. Increasingly, as ITS opportunities become more complex and varied. They involve 

the integration of multiple products from different vendors, procured at different times and integrated 

by the urban authority. 

The need for a mixture of systems provided by different manufacturers to so-called Mixed Vendor 

Environments (MVEs) is a growing paradigm, which results primarily from the demand for the 

introduction of competition in the context of public tenders, and the increasing networking of existing 

stand-alone solutions to address complex traffic management systems. 

The mix of systems of different manufacturers is also, in part, a result from technological change. 

Established companies are suddenly in competition with new companies that exploit technological 

changes and offer exclusively, or at a reasonable price, new or improved functionality for sub systems. 

However, ITS design is often proprietary and, as a consequence, integration and interoperability can be 

difficult, time-consuming, and expensive, limiting the ability of urban authorities to deploy innovative 

solutions to transport problems. In some Member States, national/regional solutions to this problem 

have been created, and there are also some solutions in specific domains, which have been very beneficial. 

However, these are not uniform across Europe, compromising the efficiency of the single market. 

This document provides the methodologies and translators to avoid vendor lock-in, introducing suitable 

methodologies for system architecture design, making appropriate use of standards, and specifications 

to be used when translator systems are adopted. 

This specification is designed to enable ITS architects to develop concrete architectural concepts for 

mixed-manufacturer systems in order to achieve the migration of existing monolithic single-

manufacturer systems, by creating and delivering EU-wide MVE communication specifications designed 

to actively support the implementation of distributed and open system structures for regionally and 

nationally networked systems in the transport sector throughout the EU. 

This document should be read together with [4], which provides a �Guide� giving a high level introduction 

into the concept of operations (CONOPS) for a mixed vendor environment (MVE); provides a high-level 

architectural context explanation of an MVE and its operational requirements, and describes the 

problems and effects are associated with vendor lock-in. It also provides a systematic approach for many 

aspects of Urban-ITS implementation, and indeed almost all ITS MVE implementation; and provides a 

methodical guideline with a procedural model, in order to provide assistance to implementers and 

managers involved with the structure of an MVE and/or with the removal of vendor lock-in. 

This document should also be considered together with [5], which focuses specifically on the area of 

traffic management systems in an MVE, identifies appropriate standards to use to enable an MVE, and 

addresses aspects associated with the accommodation of regional traffic standards (RTS) in such mixed 

vendor environments (RTS-MVE), with particular emphasis on the centre/field systems context. The 

document also provides information regarding MVE provisions in the public transport domain. 
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1 Scope 

This document focuses on the principal aspects of urban ITS where vendor lock-in is recognized as a 

technical and financial problem: primarily centre-to-field communications and traffic management 

systems. It will cover the following scope: 

� approaches to the management of MVEs by urban authorities, including mitigation and migration 

options; 

� procedural and operational protocols to achieve interworking, using product/interface adaptation, 

translation products, replacement/reengineering, and other migration strategies; 

� technical options for interworking multiple vendors' products; 

� mechanisms to enable interoperability through automated translation between specifications, 

frameworks and product interfaces; 

� review of principal approaches taken to date to implement these options in community frameworks 

and specifications. 

2 Normative references 

There are no normative references in this document. 

3 Terms and definitions 

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

ISO and IEC maintain terminological databases for use in standardization at the following addresses:  

� IEC Electropedia: available at http://www.electropedia.org/  

� ISO Online browsing platform: available at http://www.iso.org/obp 

3.1 

central system 

collection of ITS products and services maintained and managed at one or more control centres, in a 

sheltered environment 

3.2 

field device 

ITS device that is intended for location within the public realm, whose primary mode of operation does 

not involve control by a human operator 

Note 1 to entry: Field devices may operate in a standalone mode; these are not subject to significant MVE issues. 

Generally in this document, therefore, the term will refer to field devices which are connected to a central system 

by an operational communications link, over which the communication (in real time) is essential to their designed 

operation. 
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3.3 

ITS 

system in which information and communication technologies are applied in the field of road transport, 

including infrastructure, vehicles and users, and in traffic management and mobility management, as well 

as for interfaces with other modes of transport 

Note 1 to entry: This definition is taken from EU Directive 2010/40/EU. 

3.4 

ITS system 

ITS with at least two interfaces compliant to different specifications, used to facilitate the effective 

interworking of ITS that are unable to interwork through a direct connection 

3.5 

manufacturer 

legal entity that designs and creates ITS, and offers and provides them for public use 

Note 1 to entry: A manufacturer may or may not be a vendor. 

3.6 

methodology 

constructive framework of design decisions, operating procedures and development processes intended 

to achieve a specific overall set of ITS goals 

3.7 

mixed vendor environment 

ITS system containing products which are supplied and/or maintained by more than one vendor 

Note 1 to entry: A single company may have multiple semi-independent operating divisions, or multiple product 

suites which are not designed to operate together. Systems using a collection of products from such a company are 

likely to share many features of an MVE, and this standard may also be applied. 

3.8 

operator 

legal entity responsible for sustaining the efficient operation of an urban road transport network on a 

day-to-day basis, including through the deployment and/or use of suitable ITS 

Note 1 to entry: An urban authority may be an operator, or may contract operator services from a third party. In the 

latter case, the authority and contracted operator normally share the role of specifying, procuring, and deploying 

ITS, although the precise split of roles may vary from case to case. 

3.9 

product 

ITS, or a collection of ITS, provided by a vendor under a commercial contract or similar arrangement 

Note 1 to entry: The use of this term implies that contractual law applies. In particular, the vendor is held to warrant 

the suitability and effectiveness of the product, and to underwrite the compliance of the product with the customer 

specification. 

Note 2 to entry: Whether a supply by a vendor is considered to be one product or a collection of connected products 

will normally be determined by the structure of the procurement specification and resulting supply contract. 

DIN CEN/TS 17400:2020-06 

Full document details: DIN CEN/TS 17400:2020-06

http://www.avadocuments.com/doc/din-cen-ts-17400-2020-06
http://www.avadocuments.com/doc/din-cen-ts-17400-2020-06


CEN/TS 17400:2020 (E) 

8 

3.10 

translator 

ITS with at least two interfaces compliant to different specifications, used to facilitate the effective 

interworking of ITS that are unable to interwork through a direct connection 

3.11 

urban authority 

legal entity responsible for the management of a road transport network within an urban area 

Note 1 to entry: This definition includes both public bodies that are legally responsible for the network, as well as 

public and private bodies which have devolved responsibility under a service contact or similar arrangement. 

3.12 

vendor 

legal entity that offers and provides ITS products to urban authorities, typically under a commercial 

contract 

3.13 

vendor lock-in 

situation where a user is dependent on a specific vendor for products and services, and unable to use 

another vendor without substantial switching costs (also known as proprietary lock-in or customer lock-

in) 

4 Abbreviations 

ADSL Asymmetric Digital Subscriber Line 

ANPR Automatic Number Plate Recognition 

APP Application 

ASN.1 Abstract Syntax Notation 1 

CCTV Closed circuit television 

CEO Chief executive officer 

C-ITS Cooperative-Intelligent Transport System(s) 

CPU Central processor unit 

CROCS Controller to Roadside Open C-ITS Standard (a protocol associated with UTMC, 

qv.) 

DATEX standardized DATa EXchange 

DATEX II standardized DATa EXchange II 

DfT (UK) Department for Transport 

DSL Digital Subscriber Line 

DVM Dynamisch Verkeers Management (Dynamic Traffic Management) 

GPRS General Packet Radio Service 

GSM General System for Mobile communications 

HTTP Hypertext Transfer Protocol (world wide web protocol) 

ICT Information and Communication Technologies 

IEC International Electrotechnical Commission 
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IP Internet protocol 

ISO International Organization for Standardization 

iTLC Intelligent Traffic Light Controller 

ITS Intelligent Transport System 

IVERA Formed on IVER + ASTRIN, the two organisations that developed the 

eponymous open specification 

IVERA-APP IVERA Application 

IVERA-TLC IVERA Traffic Light Control 

JPEG Joint Photographic Experts Group (image format) 

JSON JavaScript Object Notation 

LA Local authority 

LTE Long Term Evolution (associated with UMTS) 

MVE Mixed vendor environment 

NeTEx NEtwork and Timetable EXchange 

OCA Open Traffic Systems City Association 

OCIT Open Communication Interface for Road Traffic Control Systems 

OCIT-C OCIT � Centre protocol 

OCIT-O OCIT � Outstation protocol 

ODG OCIT Development Group 

OSI Open Systems Interconnection 

PC-SCOOT Personal Computer � Split Cycle and Offset Optimization Technique? 

POSSE P 

PPP Point-to-Point Protocol (Internet) 

PSTN Public Switched Telephone Network 

PW Private Wire 

RIS Road ITS System 

RSMP RoadSide Management Protocol 

SCOOT Split Cycle and Offset Optimization Technique 

SIRI Service Interface for Real-time Information relating to public transport 

operations 

SNMP Simple Network Management Protocol 

STA Swedish Transport Administration 

SXL Signal eXchange Lists (a protocol of RSMP, qv.) 

TCP Transmission Control Protocol 

TCS Traffic Control System 

TDS Traffic Data System 

TERN Trans-European Road Network 
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TETRA TErrestrial Trunked RAdio 

TLC Traffic Light Controller 

TM Traffic light controller Middleware 

TMC Traffic Management Centre 

TPEG Transport Protocol Experts Group 

UDG UTMC Development Group 

UDP User Datagram Protocol 

UMTS Universal Mobile Telecommunications Service 

UTC Urban Traffic Control 

UTMC Urban Traffic Management and Control 

VDV Verband Deutsches Verkehrsunternehmen 

VMS Variable Message Sign 

VPN Virtual Private Network 

XML eXtensible Markup Language 

5 Mixed vendor environments in urban ITS 

5.1 General 

[4] reviews the context and emergence of the requirements for mixed vendor environments in the urban-

ITS paradigm, and provides the context for which the methodologies and translators specified in this 

document have been specified. Specifically, the following sections of [4] describe: 

� The MVE context and issues to be addressed (Section 5), including: 

� factors driving the emergence of MVEs (Sections 5.1/5.2); 

� MVE contexts (Section 5.3); 

� MVE challenges: vendor lock-in (Section 5.8); 

� MVE challenges: integration and interoperability (Section 5.11); 

� MVE requirements: functional integration (Section 5.13); and 

� MVE requirements: the operator perspective (Section 5.14) 

� The nature of MVE architectures (Section 6), providing an overview, and the context of cooperating 

traffic management system and the architectures of roadside systems. 

The reader is referred to these sections of [4] in order to obtain a better understanding regarding the 

paradigm for which the methodologies and translators specified in this document are specified. 
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5.2 Interfaces between systems 

5.2.1 Introduction 

Section 6 of [4] describes how, in order to achieve an MVE that meets the urban authority's goals of 

section 5.1 while minimizing the management challenges, it is crucial to specify the interfaces between 

systems in a clear, precise and open way. Moreover, this needs to be common across the sector if it is to 

create a genuine competitive environment with proven products and stable suppliers (see Figure 2). 

A number of approaches to this are possible, through formal standards, common industry practice, and 

(sometimes) specifications produced by an individual authority. The effectiveness of these depends on 

the context for the interface. 

5.2.2 Interfaces with other system owners 

These interfaces are relevant where several traffic management systems and sub systems are 

interconnected. 

This interface exchanges data and service requests between the both systems enabling one traffic 

management system to have access to the measures and instruments of another traffic management 

system. For these interfaces there are already important standards, including: 

� DATEX II, a European protocol, much of which is now standardized in the EN 16157 series [14]. 

� Standards for exchanging public transport data based on the Transmodel architecture, including SIRI 

(EN 15531, [15]) and NeTEx (EN 16614, [16]). 

� TPEG (ISO 21219, [17]), which is designed for data exchange with information service providers. 

A

T R

I.T I.R

 

Key 

A ITS Application 

T Smart traffic light controller 

R Roadside C-ITS station 

I.T Interface from A to T 

I.R Interface from A to R 

Figure 1 � iTLC: architecture for connected roadside units (example) 
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