Public transport — Netv/ork
and Timetable Exchahge
(NeTEXx)

Part 3: Public transport fares exchange
format

[
bSlo ..making excellence a habit.


https://www.stdhive.com/standards/bs-pd-cents-16614-32016-pdf/

PD CEN/TS 16614-3:2016 PUBLISHED DOCUMENT

National foreword

This Published Document is the UK implementation of CEN/TS
16614-3:2016.

The UK participation in its preparation was entrusted to Technical
Committee EPL/278, Intelligent transport systems.

A list of organizations represented on this committee can be
obtained on request to its secretary.

This publication does not purport to include all the necessary
provisions of a contract. Users are responsible for its correct
application.

© The British Standards Institution 2016.
Published by BSI Standards Limited 2016

ISBN 978 0 580 90066 2
ICS 35.240.60

Compliance with a British Standard cannot coi.fer ‘'mmunity from
legal obligations.

This Published Document was publisher cnac=the authority of the
Standards Policy and Strategy Commit.2e 0131 March 2016.
Amendments/corrigenda issue since publication

Date Text affected



https://www.stdhive.com/standards/bs-pd-cents-16614-32016-pdf/

PD CEN/TS 16614-3:2016

TECHNICAL SPECIFICATION CEN/TS 16614-3
SPECIFICATION TECHNIQUE
TECHNISCHE SPEZIFIKATION March 2016

ICS 35.240.60

English Version

Public transport - Network and Timetable Exchange
(NeTEx) - Part 3: Public transport fares exchange formeat.

Transport public - Echange des données de réseau et Offentlicher Verkehr - Netzwer .- un i Fahrplan
d'horaires (NeTEx) - Partie 3 : Format d'échange Austausch (NeTEX) - Teil *:-Au tauschformat fiir die
d'informations voyageurs concernant le réseau de Fahrkartenauskunft des ( ffenuichen Verkehrs
transport public

This Technical Specification (CEN/TS) was approved by CEN on 17 August 2015 for provision.! appli sation.

The period of validity of this CEN/TS is limited initially to three years. After two ye~rs'ui. me..ivers of CEN will be requested to
submit their comments, particularly on the question whether the CEN/TS can be con. =rtet into a European Standard.

CEN members are required to announce the existence of this CEN/TS in the ~an e way as for an EN and to make the CEN/TS
available promptly at national level in an appropriate form. It is permissible tc " ecp conflicting national standards in force (in
parallel to the CEN/TS) until the final decision about the possible converion of t.ie CEN/TS into an EN is reached.

CEN members are the national standards bodies of Austria, Belgiu. ». Bu'2aria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, Former Yugoslav Republic of Macedonia, France, Germ==y, C -eece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Rc mania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and
United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2016 CEN  All rights of exploitation in any form and by any means reserved Ref. No. CEN/TS 16614-3:2016 E
worldwide for CEN national Members.


https://www.stdhive.com/standards/bs-pd-cents-16614-32016-pdf/

PD CEN/TS 16614-3:2016
CEN/TS 16614-3:2016 (E)

Contents Page
D100 Q0 0 XF U0 00 01 ) o 5
000 30715 U ) o 6
1 Y 670 0, 7
1.1 =3 1 1) i 7
1.2 T TRy o 0 1 %
1.3 TransSport MOAES. ... ——————————————————— s yararas 7
1.4 Compatibility with existing standards and recommendations ... e g
2 NOIrmMative referenCeS. ... ssssssssssssssssssssnss sarsent essssis S 8
3 Terms and defiNitions ... ——————————————— 8
4 Symbols and abbreviations ........————— I, V— 25
5 Use Cases for Fare EXchange ... T - — 25
5.1 PUIPOSE .. s el W = 25
5.2 BUSINESS CONTEXE...iuiurmmnmmsinmsmsmssssssssssssssssssssssssssssssssssssssssss s sssssssasassssssses varast sassssssssssssssssssssssssssasssssssnens 25
5.2.1 Fare planning ProCeSS .....mmmmmsmssssssssssssssssssssssr s s s ssssases 25
5.3 Actors and USe CaSe LYPEeS.....cuummmnmsmisimsmsssssssssssmssssssssssssssassssnn e e ————————— 31
LSS TR0 N 7 1 1) o 1 31
5.3.2 Use Cases for Fare PoliCy ......comssmmsmsssssssssnnst nnne oo T — 33
5.3.3 Use Cases for Organisation of Fare Policy Usage ........................................................................... 33
5.4 EXCIUAEd USE CASES ..uiuiusmeescsmsmssmsmsmsssssssssssssssssssess sssssssssiesssssssssssss s ssassssss st s s assssss s s asasasssssssnes 33
5.5 LT 00 T, 34
5.5.1 CoOlleCtion Of USE CASES ....cuumsmsesesmsmssesessssssss sassssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssases 34
6 Generic Physical Model and XSD map it rules... s 61
7 Public Transport Fares - Concefcu-.l aid physical data model .........cocoviniinrnnsnscscssssnsnsnsennnns 61
7.1 Conceptual MOdel OVEIVIEW ...t - onmsmssssssssssssssssssssssssssssssssssss s sssssasassssssenens 61
7.1.1 Functional DOMAINS .o rseslnsessssssssssssssssssssssssssssss s sssssasas s s s ssssssssssasssssesesssssssssssssasassssssenens 61
7.1.2 Data Model Overview...... ...... . 63
7% T T = 1 Q0] 4 =3 65
7.2 Fare Model dependi NCies s sssssasasssssssens 70
7.2.1 NeTEx Part3 Use vl Ve Sion Frames....sssssssssssssssssssssssssssssssssssssssssases 74
7.2.2 Fare Frame.......... ST 75
7.3 Reusable FAre COMDNONENLES ...t ssassss s ssasasassssssssses 92
7.3.1 Fare Zonc ...... . 92
7 T ) (=B - (Ol L 112
7.4 T o] o (o 1 . 114
7.4.1 « Fare Ctructure - Model dependencies ... 114
7.4.2 - UM N FAre StrUCTUTE. ... ssssssss s s ss s ssssssasasasssssnens 115
7.4.3  Geographical Fare STrUCTULIE ... sssssssssssss s sssssssssssssasasassssssens 122
7 4.4 TIiMe FAre STIUCHULIE ..cvoccimieinisasssmssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssss s ssssssessssssssmsassnssssnses 132
745 QUALILY FATe STIUCHUTE ..cocccssiiisesssmsssssssssssssssssssssssssssssssss st sssssssasas s s s s ss s s s s 140
7. 16  Fare Structure EICIMENT ... csmmssssisssssssssssssssssssssssssssssss s sssssssssssssssssssssssssssssssasasssssssnens 150
7.4.7 Distance MatrixX EI€MENT ... ssssssssssssssssssssssssssssssssssssssssssasasasssssssss 178
7.4.8 Validable & Controllable Elements........cummmssssssssssssssssssssssssssssssssssssssases 191
7.5 Access Rights DeSCIriPLiON ..o s s ss s 202
7.5.1 Access RiGht PArameters ... sssssssssssssssssssssssssssssssasasssssssssss 204



https://www.stdhive.com/standards/bs-pd-cents-16614-32016-pdf/

PD CEN/TS 16614-3:2016
CEN/TS 16614-3:2016 (E)

7537/ 2 Y (=30 o 410 L1 Lot . 314
7.6 o0 0 ) 1 356
7.6.1 Fare Calculation Parameters ... 356
A T 1 (T3 o (o, 371
7 T T ) (I I 1 1) U 382
7.7 YT CS3 DY o 1 0 400
7.7.1 Fare Sales Distribution ... 400
7.7.2 Fare Travel DOCUMENT ... s ssassssssassssssssssssnsns 411
7.7.3 Fare Sales PACKAGE .......ccouvmnmnmninismsmsmsmssssss s sssssssssssssssssss st sssssssssssss s ssssssssss s s s s ss s 415
8 Sales TranSACtIONS. ..o ——————————————————i 40
8.1 GENETAL ..o 440
8.2 Sales Transaction - Model dependencies ........cus———— . - 440
8.3 Sales Transaction Frame - Conceptual MODEL ......c.coociinmmmmmmmmssssssssssssssssssssssssssans D sseast S 443
8.3.1 Sales Transaction Frame - Physical Model.........ccccommmnmmmmmmmsmsmsmsssssmsssssssnnns -« 0 W . S 444
8.3.2 Sales Transaction Frame - Attributes and XSD.......cummmmmmn s 444
8.3.3  Fare CONIaCt.....iiimmssssssssssssssssssssssasss s sssasasssssssss s ssssssssssssssssssssssssssssssses 445
8.3.4 Retail .. ———————————— ), WO 456
8.3.5 Sales TranSaACtiON. ... s nss essssss sssssssssssssssssssssssnsns 461
Annex A (normative) Extensions to NeTEX Partl & 2......cccoounmnenensi' s . A 475
A1l 00100 o015 U 0 ) o S, 475
A2 Enhancement to Part 1 Model......mmnc s s 475
A.2.1 Organisation delegation relationShip ..o s ——————— 475
A.2.2 Alternative Name PacKage ... s 476
A.2.3 BoOOKING AITanGeIMENTS....ouuumsmsmsmsssssmsmsssssssssssss snasss rsess 5 Canssssssssssssssssssssssssssssssssssssssssss s s ssssasassssssenes 478
A.2.4 BooKing Arrangements...... s T, 479
A.2.5 Generic Assignment Package.........c.ouumnenes nuses A 479
A.2.6 Generic Layer MOdel....... e s sssssssss s sssssssssssssssssssassssssssssses 481
A.2.7 Generic Validity Condition Model... ... 485
A3 Enhancement to Part 2 Model...... . B T 486
A.3.1 Vehicle Journey Assignment B 486
A4  Alignment of Part 1 and Par: 2 AftribULes ... 489
A.4.1 Part1-Framework -Vers.ons & Validity MODEL........osmmmmssssssssssssssssssssssess 489
A.4.2 Part1-Framework - Re :p0.iSibility MODEL.........cccoummmmmmmmmsssmssssssssssssssssssssssssssssssssssasas 492
A4.3 Partl-Frameworl: Locition MODEL ... 494
A.4.4 Part1-Framewor - Feusable Components MODEL........ccoconmmmmmmmmmmsssssssss 500
A.4.5 Part1-Networ. Description MODEL ..o 513
A.4.6 Part1- Taclica' Pianning Components MODEL .......comnmsssssssssssssssssssssssssssasas 519
A.4.7 Part1 - Fixel 0)Jects MODEL ......nmmiimmsmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasass 530
A.4.8 Part2  Tourney, Times & Service MODEL ... 547
Annex B (i forimative) ERA - TAP TSI annexes B1, B2 and B3 mapping.......cummssmmssnnns 562
B.1 Sumn.ary of mapping of B1 (NRT) fares....commsssssssssssssssssssssssssssssssssssssssss 562
B.2 Ltummary of mapping of B2 (IRT) fares ... 562
B.> >. mmary of mapping of B3 (Special) fares ... 563
Annex C (informative) NeTEx Passenger Information Query model .......cvcvnnnnnsisssssscsssnsesnnenns 564
(1 o001 1) o 2. 564
SO0 T T o (0.1 =) 70 U 07 ¢ L =5 1 1 LT 564
O R o 0 11 1) o 568
Annex D (informative) How to go from a trip (from NeTEx Part1&2) to a fare ?.......oovsenesenenesenns 610
D.1 ot Ry ) ¢ ¥ o 1 | o 610
D.1.1 Passenger Trip Model ... 610


https://www.stdhive.com/standards/bs-pd-cents-16614-32016-pdf/

PD CEN/TS 16614-3:2016
CEN/TS 16614-3:2016 (E)

D.1.2 Passenger Fare Model.........ssssssssssssssssss st s ssases 618
Annex E (informative) Proposed model for Parking Tariff........msn 622
E.1 ParKing Tariff ... sssssssssssssssssasasssssssssss 622
E.1.1 Parking Tariff - Conceptual MODEL. .......ccciiimsmnmnmnmisismsmssssssssssssssssssssssssssssssssssssssssssssssssasasssssssssss 622
123101 102 01 1] 17, 627



https://www.stdhive.com/standards/bs-pd-cents-16614-32016-pdf/

PD CEN/TS 16614-3:2016
CEN/TS 16614-3:2016 (E)

European foreword

This document (CEN/TS 16614-3:2016) 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 [and/or CENELEC] shall not be held responsible for identifying any cr all suct
patent rights.

This document presents Part 3 of the European Technical Specification known as “Nel.x”. NeTEx
provides a framework for specifying communications and data exchange protocols or ¢rganizations
wishing to exchange scheduled Information relating to public transport operations.

This Technical Specification is made up of three parts defining a single Europe 'n Standard series,

which provides a complete exchange format for public transport network: tir.=talle description and

fare information.

— Part 1 is the description of the public transport network topology exchange format. It also
contains use cases shared with part 2, and modelling rule: .27 the description of a framework
shared by all parts.

— Part 2 is the description of the scheduled timetable.: exchange format.

— Part 3 is the description of the fare information «¥cliange format.

Part 1 is fully standalone, and Part 2 and Part 2 reiy on Part 1.

The XML schema can be downloaded - :m .wvww.netex.org.uk, along with available guidance on its
use, example XML files, and case st:dic s o national and local deployments.

NOTE This document is higlv caci nical, and a special care has been taken to keep the text readable.
In particular a set of formartir.,g conventions is followed that enhance the usual CEN writing rules in
order to distinguish referencc=o elements of the formal models within text:

— Transmodel tei ms nd NeTEx conceptual model elements are in capital letters (JOURNEY
PATTERN for exan nle).

— NeTExnhy-ical model names are in bold italic font and use camelcase style with no spaces
(Journey:*attern for example).

— Ne1Lx physical model attribute types are in italic style and use camelcase style with no spaces
(:vpeIfEntity for example).

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to announce this Technical Specification: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, 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: setting schedules and timetables; managing vehicle fleets; publicising fares,
issuing tickets and receipts; providing real-time information on service running, and so on.

The first two parts of the European Technical Specification NeTEx specifies a Network and Timetable
Exchange for Public Transport. It is intended to be used to exchange data relating to scheduled puhlic
transport between the systems of PT organiZations. It can also be seen as complementary to the SIi!
(Service Interface for Real-time Information) standard, as SIRI needs a prior exchange of reicrerice
data from NeTEx’s scope to provide the necessary context for the subsequent exchange  <a»2.-time
data.

This European Technical Specification (NeTex - Part 3) specifies exchanges of Paibiic'ransport fares
between systems and organisations. It is a complement to the Parts 1 and 2 inthe "ens: that it uses a
subset of concepts defined there.

Well-defined, open interfaces have a crucial role in improving the eccnomic and technical viability of
Public Transport Information Systems of all kinds. Using standai di =24 interfaces, systems can be
implemented as discrete pluggable modules that can be chosen/irom « wide variety of suppliers in a
competitive market, rather than as monolithic proprietary syste.ns.rom a single supplier. Interfaces
also allow the systematic automated testing of each fui.cticnal module, vital for managing the
complexity of increasing large and dynamic systems. Fu'thern.ore, individual functional modules can
be replaced or evolved, without unexpected breakages o.' ~kscurely dependent function.

This standard will improve a number of featu.es ‘Uf public transport information and service
management: Interoperability - the standavd wvi. facilitate interoperability between information
processing systems of the transport opera.or, by. (i) introducing common architectures for message
exchange; (ii) introducing a modular se* o1 ~orapatible information services, (iii) using common data
models and schemas for the message: exchanged for each service; and (iv) introducing a consistent
approach to data management.

Technical advantages includ- the following: a modular reusing of a common communication layer
shared with SIRI for all ..o various technical services enables cost-effective implementations, and
makes the standard reaa.'v e: tensible 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). It is
based on Transmodel V5.1 (EN 12986), IFOPT (EN 28701) and SIRI (CEN/TS 15531-4, CEN/TS

15531-5 and EN 15531-1, EN 15531-2, EN 15531-31) and supports the exchange of information of
relevance for passenger information about public transport services and also for running Automated
Vehicle Monitoring Systems (AVMS).

NOTE NeTEx is a refinement and an implementation of Transmodel and IFOPT; the definitions a.:
explanations of these concepts are extracted directly from the respective standard and reus~d 1. NeTEx,
sometimes with adaptations in order to fit the NeTEx context. Although the data exchanges targeted by eTEx
are predominantly oriented towards provisioning passenger information systems and AVMS with dcta from
transit scheduling systems, it is not restricted to this purpose and NeTEx can also provide . = eil>ctive solution
to many other use cases for transport data exchange.

1.2 Fares scope

This Part 3 of NeTEx, is specifically concerned with the exchange of farc structures and fare data,
using data models that relate to the underlying network and timeta:' e n.ndels defined in Part 1 and
Part 2 and the Fare Collection data model defined in Transmodel V51. o =¢ the use cases below for the
overall scope of Part 3. In summary, it is concerned with datai~r he following purposes:

(i) To describe the many various possible fare struc-ures that arise in public transport (for
example, flat fares, zonal fares, time dependel.: fa. =s, uistance based fares, stage fares, pay as
you go fares, season passes, etc., etc.).

(ii) To describe the fare products that may be purchased having these fare structures and to
describe the conditions that may attach to particular fares, for example if restricted to specific
groups of users, or subject to tempcra! sestrictions. These conditions may be complex.

(i) To allow actual price date to e’exchanged. Note however that NeTEx does not itself specify
pricing algorithms or how fa:es siould be calculated. This is the concern of Fare Management
Systems. It may be used r.:ay oe used to exchange various parameters required for pricing
calculations that areiic2deu to explain or justify a fare.

(iii)To include the atributes and the text descriptions necessary to present fares and their
conditions of saic ard use to the public.

NeTEx should ¢ regarazd as being ‘upstream’ of retail systems and allows fare data to be managed
and integiated with journey planning and network data in public facing information systems. It is
complement.ry o and distinct from the ‘downstream’ ticketing and retail systems that sell fares and
of the cuntrol systems that validate their use. See ‘Excluded Use Cases’ below for further information
ol the baundaries of NeTEx with Fare Management Systems.

1.2 Transport modes

All mass 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, air journeys, and air fares, but
there has not been any specific consideration of any additional requirements that apply specifically
to air transport.

1 Under development
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