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European foreword 

This document (CEN/TS 16614-2:2020) 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 supersedes CEN/TS 16614-2:2014. 

This document presents Part 2 of the European Technical Specification known as “NeTEx”. NeTEx 
provides a framework for specifying communications and data exchange protocols for organisa-
tions wishing to exchange scheduled Information relating to public transport operations. 

NeTEx is made up of three parts defining a single European Standard, which provides a complete 
exchange format for public transport networks, timetable description and fare information. 

• Part 1 is the description of the public transport network topology exchange format. It also contains 
use case shared with part 2, and modelling rules and the description of a framework shared by all 
parts. 

• Part 2 is the description of the scheduled timetables exchange format. 
• Part 3 is the description of the fare information exchange format. 

Part 1 is fully standalone, and Parts 2 and 3 rely on Part 1. 

The XML schema can be downloaded from http://netex-cen.eu, along with available guidance on 
its use, example XML files, and case studies of national and local deployments. 

This document is highly technical, and a special care has been taken on keeping the text readable. 
This has been done through a set of editorial rules enhancing usual CEN writing rules: 

• To avoid confusion with usual wording, Transmodel terms are in capital letters (JOURNEY PAT-
TERN for example). 

• To avoid confusion with usual wording, attributes names are in bold/italic style and use camelcase 
style with no spaces (JourneyPattern for example). 

• To avoid confusion with usual wording, attributes types are in italic style and use camelcase style 
with no spaces (TypeOfEntity for example). 

According to the CEN/CENELEC Internal Regulations, the national standards organisations of the 
following countries are bound to announce this document: Austria, Belgium, Bulgaria, Croatia, Cy-
prus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ire-
land, 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 

Public transport services rely increasingly on information systems to ensure reliable, efficient operation and 
widely accessible, accurate passenger information. These systems are used for a range of specific purposes: set-
ting schedules and timetables; managing vehicle fleets; issuing tickets and receipts; providing real-time infor-
mation on service running, and so on. 

This European Technical Specification specifies a Network and Timetable Exchange (NeTEx) about public 
transport. It is intended to be used to exchange data relating to scheduled public transport between the systems 
of PT organisations. It can also be seen as a complement to the SIRI (Service Interface for Real-time Information) 
standard, as SIRI needs a prior exchange of reference data from NeTEx’s scope to provide the necessary context 
for the subsequent exchange of a real-time data. 

Well-defined, open interfaces have a crucial role in improving the economic and technical viability of public 
transport Information Systems of all kinds. Using standardised interfaces, systems can be implemented as dis-
crete pluggable modules that can be chosen from a wide variety of suppliers in a competitive market, rather than 
as monolithic proprietary systems from a single supplier. Interfaces also allow the systematic automated testing 
of each functional module, vital for managing the complexity of increasing large and dynamic systems. Further-
more, individual functional modules can be replaced or evolved, without unexpected breakages of obscurely de-
pendent function. 

This standard will improve a number of features of public transport information and service management: In-
teroperability – the standard will facilitate interoperability between information processing systems of the 
transport operators by: (i) introducing common architectures for message exchange; (ii) introducing a modular 
set of compatible information services for real-time vehicle information; (ii) using common data models and 
schemas for the messages exchanged for each service; and (iv) introducing a consistent approach to data man-
agement. 

Technical advantages include the following: reusing a common communication layer shared with SIRI for all the 
various technical services enables cost-effective implementations, and makes the standard readily extensible in 
future. 
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1 Scope 

1.1 General 

NeTEx is dedicated to the exchange of scheduled data (network, timetable and fare information) based on Trans-
model V5.1 (EN 12986), IFOPT (CEN/TS 28701) and SIRI (CEN/TS 15531-4/5 and EN 15531-1/2/31) and sup-
ports information exchange of relevance to public transport services for passenger information and AVMS sys-
tems. 

NOTE Many NeTEx concepts are taken directly from Transmodel and IFOPT; the definitions and explanation of these 
concepts are extracted directly from the respective standards and reused in NeTEx, sometimes with further adaptions in 
order to fit the NETEx context. 

The data exchanges targeted by NeTEx are predominantly oriented towards passenger information and also for 
data exchange between transit scheduling systems and AVMS (Automated Vehicle Monitoring Systems). How-
ever it is not restricted to these purposes, and NeTEx can provide an effective solution to many other use cases 
for transport exchange. 

1.2 Transport modes 

Most public transport modes are taken into account by NeTEx, including train, bus, coach, metro, tramway, ferry, 
and their submodes. It is possible to describe airports and air journeys, but there has not been any specific con-
sideration of any additional provisions that apply especially to air transport. 

1.3 Compatibility with existing standards and recommendations 

The concepts covered in NeTEx that relate in particular to long-distance train travel include; rail operators and 
related organizations; stations and related equipment; journey coupling and journey parts; train composition 
and facilities; planned passing times; timetable versions and validity conditions. 

In the case of long distance train the NeTEx takes into account the requirements formulated by the ERA (Euro-
pean Rail Agency) – TAP/TSI (Telematics Applications for Passenger/ Technical Specification for Interoperabil-
ity, entered into force on 13 May 2011 as the Commission Regulation (EU) No 454/2011), based on UIC direc-
tives. 

As regards the other exchange protocols, a formal compatibility is ensured with TransXChange (UK), VDV 452 
(Germany), NEPTUNE (France), UIC Leaflet, BISON (Netherland) and NOPTIS (Nordic Public Transport Interface 
Standard). 

The data exchange is possible either through dedicated web services, through data file exchanges, or using the 
SIRI exchange protocol as described in part 2 of the SIRI documentation. 

2 Normative references 

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.  

CEN/TS 16614-1, Public transport — Network and Timetable Exchange (NeTEx) — Part 1: Public transport net-
work topology exchange format 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in CEN/TS 16614-1 apply. 

                                                      
1 Under preparation. 

SIST-TS CEN/TS 16614-2:2020

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST-TS CEN/TS 16614-2:2020
https://standards.iteh.ai/catalog/standards/sist/4e417ccb-fb47-4af6-9dab-

7783e21fcff8/sist-ts-cen-ts-16614-2-2020



CEN/TS 16614-2:2020 (E) 

7 

4 Symbols and abbreviations 

For the purposes of this document, the symbols and abbreviations given in CEN/TS 16614-1 apply. 

5 Use Cases for Journey & Journey Time Exchange 

NeTEx Part 2 shares its use cases with NeTEx Part 1 since many use cases involve both part 1 and part 2 entities. 
Please refer to NeTEx Part 1 for a detailed use case description. 

6 Generic Physical Model and XSD mapping rules 

For consistency, the mapping rules for transforming a Conceptual Model to Physical Model and then to XSD are 
shared between all parts of NeTEx. 

Please refer to NeTEx Part 1 for a detailed description of the Physical Model and XSD mapping rules. 

7 Timing Information – Conceptual and physical data model 

7.1 Introduction 

The NeTEx Part 2 timing information model is split into four main submodels defined as UML packages. 

 

Figure 1 – NeTEx Part 2 main packages 

 The Journey and Journey Times model: describes the model planned services and dead runs and their timings 

 

Figure 2 – JourneyAndJourneyTimes packages 

• The dated journey model: describes the services for a single operating day 

• The passing times model: describes all the different types of passing times 

• The vehicle service model: describes the information related to vehicles and their services 
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7.2 Journey and Journey Times – Model dependencies 

The JOURNEY AND JOURNEY TIMES Model describes the VEHICLE JOURNEYs and other components making up 
a timetable and is itself divided into a number of separate submodels covering different aspects of VEHICLE 
JOURNEYs. For ease of understanding, the submodels are presented one at a time, each describing only a small 
set of related concepts. 

The submodels depend on a number of general NeTEx framework models and reusable components described 
elsewhere (for example, the GENERIC POINT AND LINK model, NOTICE model, etc.,) – See NeTEx Part 1 for fur-
ther details. 

The following figure shows the dependencies between the JOURNEY AND JOURNEY TIMES physical submodels. 
The terminal packages contain the SERVICE FRAME and the TIMETABLE FRAME. These two VERSION FRAMEs 
are containers that organise the other payload elements into a coherent set of elements suitable for exchange as 
a serialised file. The payload elements are contained in the following packages: 

TIMETABLE FRAME 

• VEHICLE JOURNEY: models journeys that vehicles make. 

• SERVICE JOURNEY: additionally models the properties of journeys that carry passengers. 

• TIME DEMAND TIMEs: models the times of the different demand levels found during a day. 

• PASSING TIMEs: describes the times of vehicles at points in their journey. 

• JOURNEY TIMINGs: describes the common timing properties for journeys. 

• JOURNEY PATTERN TIMEs: describes the timings of JOURNEY PATTERNs. 

• VEHICLE JOURNEY TIMEs: describes the timings of VEHICLE JOURNEYs. 

• INTERCHANGE: describes interchanges between journeys. 

• COUPLED JOURNEY: describes multipart journeys which join and split. 

• FLEXIBLE SERVICE: additional describes demand responsive transport services. 

• JOURNEY ACCOUNTING: assigns a cost basis for journeys. 
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Figure 3 — Journey – Model Dependencies 

7.3 Explicit Frames 

7.3.1 Timetable Frame 

7.3.1.1 TIMETABLE FRAME – Conceptual MODEL 

The elements of the JOURNEY AND JOURNEY TIMES model can be grouped with a TIMETABLE FRAME which 
holds a coherent set of timetable related elements for data exchange (see VERSION FRAME in the NeTEx Frame-
work section for general concepts relating to version frames). 

The primary component exchanged by a TIMETABLE FRAME is a SERVICE JOURNEY, which describes an indi-
vidual journey. This and other components of a TIMETABLE FRAME are described in detail in the following sec-
tions. 

pkg XSD NeTEx - Part 2 - Journey & Journey Times Model Dependencies

 XSD NeTEx RC Reusable Component

 XSD NeTEx - Part 2 - Schedules and Versions 

 XSD NeTEx - Part 1 - Tactical Planning 

 XSD NeTEx - Part 1 - Network Description 

Name: XSD NeTEx - Part 2 - Journey & Journey Times Model Dependencies
Author: NeTEx
Version: 1.0
Created: 07/02/2010 22:30:50
Updated: 12/08/2017 13:17:49

TI VehicleJourneyTimesModel

TimingAlgorithm
VehicleJourneyLayover
VehicleJourneyRunTime
VehicleJourneyWaitTime

TI VehicleJourneyModel

Journey
VehicleJourney
DeadRun
TemplateVehicleJourney
TrainNumber
TypeOfService
TypeOfProductCategory
JourneyDesignator

TI PassingTimesModel

PassingTime
TimetabledPassingTime

TI TimeDemandTimesModel

DefaultServiceJourneyRunTime
DefaultDeadRunRunTime

TI JourneyPatternTimesModel

JourneyPatternWaitTime
JourneyPatternRunTime
JourneyPatternLayover
JourneyPatternHeadway
VehicleTypePreference

TI JourneyTimingModel

JourneyTiming
JourneyRunTime
JourneyWaitTime
JourneyLayover
JourneyHeadway
TurnaroundTimeLimit
HeadwayInterval

TP TimeDemandTypeModel

TimeDemandType
TimeDemandTypeAssignment
TypeOfTimeDemandType

TP JourneyPatternModel

JourneyPattern
DeadRunPattern
PointInJourneyPattern
TimingPointInJourneyPattern
TimingLinkInJourneyPattern
TypeOfJourneyPattern

TP ServicePatternModel

StopArea
ScheduledStopPoint
ServiceLink
ServicePattern
ServiceJourneyPattern
StopPointInJourneyPattern
Connection
TypeOfStopPoint

ND RouteModel

Direction
RoutePoint
RouteLink
Route
PointOnRoute
TurnStation A

RC VehicleTypeModel

Vehicle
VehicleDimensions
VehicleType
VehicleModel
VehicleEquipmentProfile
PassengerCapacity
PurposeOfEquipmentProfile
TypeOfFuel

TI VehicleServiceModel

Block
BlockPart
CompoundBlock
DatedBlock
NormalDatedBlock
CourseOfJourneys
ReliefOpportunity
VehicleService
VehicleServicePart

RC NoticeAssignmentModel

NoticeAssignment

TI ServiceJourneyModel

GroupOfServices
ServiceJourney
SpecialService
TemplateServiceJourney
JourneyEndpoint

TI InterchangeRuleModel

InterchangeRule
InterchangeRuleParameter
InterchangeRuleTiming

TI InterchangeModel

DefaultInterchange
Interchange
ServiceJourneyInterchange
ServiceJourneyPatternInterchange
InterchangeTimes
JourneyMeeting

TI CoupledJourneyModel

JourneyPart
CoupledJourney
JourneyPartCouple
JourneyPartPosition
PurposeOfJourneyPartition
TypeOfCoupling

RC FacilityModel

FacilitySet
ServiceFacilitySet
SiteFacilitySet
Accommodation
Facility
OnboardStay
TypeOfFacility
FacilityList

TI VehicleJourneyFrequencyModel

JourneyFrequencyGroup
HeadwayJourneyGroup
RhythmicalJourneyGroup
VehicleJourneyHeadway
JourneyFrequency

OC CallModel

Call
Arrival
Departure
OnwardServiceLinkView
OnwardTimingLinkView
CallPart

TP StopAssignmentModel

StopAssignment
PassengerStopAssignment
DynamicStopAssignment

ND FlexibleNetworkModel

FlexibleRoute
FlexibleLine
FlexiblePointProperties
FlexibleLinkProperties

TI FlexibleServiceModel

FlexibleServiceProperties
FlexibleStopAssignment
TypeOfFlexibleService

RC ServiceRequirementModel

VehicleRequirement
ManoeuvringRequirement
PassengerCarryingRequirement
FacilityRequirement

OC DeadRunCallModel

DeadRunCall
DeadRunArrival
DeadRunDeparture
DeadRunCallPart
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Figure 4 — Timetable Frame – Conceptual MODEL (UML) 
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Name: NeTEx EF Timetable Frame MODEL
Author: NeTEx
Version: 1.0
Created: 23/05/2011 16:16:28
Updated: 06/12/2017 20:45:30
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7.3.1.2 Timetable Frame – Physical Model 

The following diagram gives an overview of the contents of a TIMETABLE FRAME. 

 

Figure 5 — Timetable Frame Contents – Physical Model (UML) 
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7.3.1.3 Timetable Frame Details – Physical Model 

The following diagram shows the Physical model for a TIMETABLE FRAME. 

  

Figure 6 — Timetable Frame – Physical Model Detail (UML) 

7.3.1.4 Timetable Frame – XSD and attributes 

7.3.1.4.1 TimetableFrame – Model Element 

A set of timetable data (VEHICLE JOURNEYs, etc.) to which the same VALIDITY CONDITIONs have been assigned. 

Table 1 – TimetableFrame – Element 

Classification Name Type Cardi-
nality 

Description 

::> ::> VersionFrame ::> TIMETABLE FRAME inherits 
from VERSION FRAME. 

«PK» id TimetableFrameIdType 1:1 Identifier of TIMETABLE 
FRAME. 

«enum» VehicleModes VehicleModeEnum 0:* Reference to vehicle transport 
MODEs for TIMETABLE. 

 HeadwayService xsd:boolean 0:1 Whether services of TIMETA-
BLE are operated a headway 
services. 

 Monitored xsd:boolean 0:1 Whether services of TIMETA-
BLE are monitored in real time. 

class XSD NeTEx TI TP Timetable Frame Model

Name: XSD NeTEx TI TP Timetable Frame Model
Author: NeTEx
Version: 1.0
Created: 25/03/2011 00:00:00
Updated: 01/12/2017 09:36:04

VersionFrame
TimetableFrame

«PK»
+ id: TimetableFrameIdType

«contained»
# timeDemandTypes: TimeDemandType [0..*]
# timeDemandTypeAssignments: TimeDemandTypeAssignment [0..*]
# timingLinkGroups: GroupOfLinks [0..*]
# vehicleJourneys: Journey [0..*]
# frequencyGroups: Interchange [0..*]
# groupsOfServices: GroupOfServices [0..*]
# trainNumbers: TrainNumbers [0..*]
# journeyPartCouples: JourneyPartCouple [0..*]
# typesOfService: TypeOfService [0..*]
# flexibleServiceProperties: FlexibleServiceProperties [0..*]
# notices: Notice [0..*]
# noticeAssignments: NoticeAssignment [0..*]
# journeyMeetings: JourneyMeeting [0..*]
# journeyInterchanges: Interchange [0..*]
# interchangeRules: InterchangeRule [0..*]
# journeyAccounting: JourneyAccounting [0..*]
# defaultInterchanges: Interchange [0..*]

DataManagedObject
TP TimeDemandTypeModel::

TimeDemandType

DataManagedObject
TI CoupledJourneyModel::

JourneyPartCouple

Journey
TI VehicleJourneyModel::VehicleJourney

GroupOfEntities
TI ServiceJourneyModel::GroupOfServices

DataManagedObject
RC NoticeModel::Notice

TypeOfEntity
TI VehicleJourneyModel::

TypeOfService

Interchange
TI InterchangeModel::

ServiceJourneyPatternInterchange
Interchange

TI InterchangeModel::
ServiceJourneyInterchange

TypeOfValue

«ImplementAsEnum»
TI CoupledJourneyModel::TypeOfCoupling

GroupOfEntities
CG PointAndLinkModel::

GroupOfLinks

DataManagedObject
TI InterchangeModel::JourneyMeeting

Assignment
TP TimeDemandTypeModel::
TimeDemandTypeAssignment

TI ServiceJourneyModel::
ServiceJourney

TI VehicleJourneyModel::
DeadRun

VersionFrame
RC ServiceCalendarFrameModel::ServiceCalendarFrame

DerivedView
CC OrganisationView::

OrganisationView

DataManagedObject
RC ServiceCalendarModel::

DayType

DerivedView

«TM_VIEW»
ND LineAndRouteViews::

LineView

DerivedView

«TM_VIEW»
ND LineAndRouteViews::NetworkView

GroupOfEntities
TI VehicleJourneyFrequencyModel::

JourneyFrequencyGroup

DataManagedObject
TI VehicleJourneyModel::

TrainNumber

Assignment
TI JourneyAccountingModel::

JourneyAccounting

ValidBetween
RC AvailabilityConditionModel::

AvailabilityCondition

VersionedChild
TI FlexibleServiceModel::FlexibleServiceProperties

TimetableDefaults

+ VehicleModes: VehicleModeEnum [0..*]
+ HeadwayService: boolean [0..1]
+ Monitored: boolean [0..1]

«EV»
# NetworkView: NetworkView [0..1]
# LineView: LineView [0..1]
# OperatorView: OrganisationView [0..1]
# ServiceCalendarFrameRef: ServiceCalendarFrameRef* [0..1]
+ DefaultMode: VehicleModeEnum [0..1]

«contained»
# bookingTimes: AvailabilityCondition [0..*]
# AccessibilityAssessment: AccessibilityAssessment [0..1]

«FK»
+ JourneyAccountingRef: JourneyAccounting [0..1]
+ VehicleTypeRef: VehicleTypeRef [0..1]

VersionedChild
CG AccessibilityModel::AccessibilityAssessment

DataManagedObject
RC VehicleTypeModel::VehicleType

Assignment
RC NoticeAssignmentModel::

NoticeAssignment

+used to define 0..*

+for 1

+used by 0..*

+using 0..*

+default

+composed of

1..*

+comprising

+meets with 0..*

+combines
from

1

+member
of

0..*

+comprising

+defaulting to 0..*

+dating
0..1

+runs on

+used by 0..*

+defaulting
to

0..*

+default for
0..1

+valid for 0..*

+dating

0..1

+default

+for 0..*

+assigned
by

1

*

+default

+valid on

+used in

0..*

+combining

0..*

+combined
in

1

+default
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Classification Name Type Cardi-
nality 

Description 

XGRP TimetableDefaultsGroup xmlGroup 0:1 Elements specifying shared de-
faults for timetable. 

«cntd» timeDemandTypes TimeDemandType 0:* TIME DEMAND TYPEs in the 
frame. 

«cntd» timeDemandTypeAssign-
ments 

TimeDemandTypeAssign-
ment 

0:* TIME DEMAND TYPE ASSIGN-
MENTS in the frame. 

«cntd» timingLinkGroups GroupOfLinks 0:* TIMING LINK GROUPs in the 
frame. 

XGRP TimetableJourneyIn-
FrameGroup 

xmlGroup 0:1 Elements describing VEHICLE 
JOURNEYs in timetable. 

«cntd» notices Notice 0:* NOTICEs in the frame. 

«cntd» noticeAssignments NoticeAssignment 0:* NOTICE ASSIGNMENTs in the 
frame. 

XGRP InterchangesInFrameGroup xmlGroup 0:1 Elements describing INTER-
CHANGEs in timetable. 

«cntd» vehicleTypes VehicleType 0:* VEHICLE TYPEs in the frame. 

«cntd» journeyAccountings JourneyAccounting 0:* Default JOURNEY ACCOUNTING 
values for JOURNEYs in frame. 
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