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Foreword

This document (TC 278 WI 00278330) has been prepared by Technical Committee CEN/TC 278 “Road
transport and traffic telematics”, the secretariat of which is held by NEN.

This document is currently submitted to the Formal Vote.

This document presents Part3 of the European Technical Specification known as “NeTEx”. NeTEx provides
a framework for specifying communications and data exchange protocols for organisations wishing to
exchange scheduled Information relating to public transport operations.

This technical specification is made up of three parts defining a single European Standard series, 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 cases
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 part 2 and 3 rely on part 1.

The XML schema can be downloaded from www.netex.org.uk, along with available guidance on its use,
example XML files, and case studies of national and local deployments.

NOTE This document is highly technical, and a special care has been taken to keep the text readable. In

particular a set of formatting conventions is followed that enhance the usual CEN writing rules in order to distinguish

references to elements of the formal models within text :

— Transmodel terms and NeTEx conceptual model elements are in capital letters (JOURNEY PATTERN for
example).

— NeTEXx physical model names are in bold italic font and use camelcase style with no spaces (JourneyPattern for
example).

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


http://www.netex.org.uk/
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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 public
transport between the systems of PT organisations. It can also be seen as complementary 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.

This European Technical Specification (NeTEx — Part 3) specifies exchanges of Public Transport fares
between systems and organisations. It is a complement to the Parts 1 & 2 in the sense that it uses a subset
of concepts defined there.

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
discrete 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. Furthermore, individual functional modules can be replaced or evolved, without
unexpected breakages of obscurely dependent function.

This standard will improve a number of features of public transport information and service management:
Interoperability — 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, (iii) using common data models and schemas for the
messages exchanged for each service; and (iv) introducing a consistent approach to data management.

Technical advantages include the following: a modular reusing of 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.



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 (CEN/ EN 28701) and SIRI (CEN/TS 15531-4/5 and EN
15531-1/2/31) 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 NeTEXx is a refinement and an implementation of Transmodel and IFOPT; the definitions and
explanations of these concepts are extracted directly from the respective standard and reused in NeTEX,
sometimes with adaptations in order to fit the NeTEx context. Although the data exchanges targeted by
NeTEx are predominantly oriented towards provisioning passenger information systems and AVMS with
data from transit scheduling systems, it is not restricted to this purpose and NeTEx can also provide an
effective solution to many other use cases for transport data exchange.

1.2 Fares scope

This Part3 of NeTEX, is specifically concerned with the exchange of fare structures and fare data, using
data models that relate to the underlying network and timetable models defined in Partl and Part2 and the
Fare Collection data model defined in Transmodel V51. See the use cases below for the overall scope of
Part3. In summary, it is concerned with data for the following purposes:

0] To describe the many various possible fare structures that arise in public transport (for
example, flat fares, zonal fares, time dependent fares, distance 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 temporal restrictions. These conditions may be complex.

0] To allow actual price data to be exchanged. Note however that NeTEx does not itself specify
pricing algorithms or how fares should be calculated. This is the concern of Fare Management
Systems. It may be used may be used to exchange various parameters required for pricing
calculations that are needed to explain or justify a fare.

(iii) To include the attributes and the text descriptions necessary to present fares and their
conditions of sale and use to the public.

NeTEx should be regarded as being ‘upstream’ of retail systems and allows fare data to be managed and
integrated with journey planning and network data in public facing information systems. It is complementary
to and distinct from the ‘downstream’ ticketing and retail systems that sell fares and of the control systems
that validate their use. See ‘Excluded Use Cases’ below for further information on the boundaries of NeTEx
with Fare Management Systems.

1.3 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.

1.4 Compatibility with existing standards and recommendations

The overall approach for the definition of fares within NeTEx Part 3 follows the approach used by
Transmodel V5.1, namely the definition of access rights rather than of just products.

1 Under development
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This approach, used in Transmodel V5.1 (Fare Collection data model) to specify the access rights related
to the urban public transport (for all urban modes) has been extended to cover access rights for long-
distance rail.

NOTE The concepts from Transmodel V5.1 and IFOPT used and/or modified by NeTEXx are incorporated
into Transmodel V6 to guarantee compatibility and coherence of standards.

Concepts covered in NeTEx Part 1 and 2 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 and train
routing restrictions.

In the case of long distance train access rights, NeTEx takes into account the requirements formulated by
the ERA (European Rail Agency) — TAP/TSI (Telematics Applications for Passenger/ Technical
Specification for Interoperability, entered into force on 13 May 2011 as the Commission Regulation (EU) No
454/2011), based on UIC directives. The relate in particular to the B1 (Non Reservation Tickets), B2
(Integrated Reservation Tickets) and B3 (Special Fares) along with various UIC Leaflets.

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

The exchange of data in NeTEx format can be undertaken using a variety of protocols. For example:
through dedicated web services, through data file exchanges, or by using the SIRI exchange protocol as
described in part 2 of the SIRI documentation. NeTEx adds additional services using the common SIRI
transport mechanism.

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.

EN 15531-1, Public transport - Service interface for real-time information relating to public transport
operations - Partl: Context and framework

EN 15531-2, Public transport - Service interface for real-time information relating to public transport
operations - Part2: Communications infrastructure

EN 15531-3, Public transport - Service interface for real-time information relating to public transport
operations - Part3: Functional service interfaces

CEN/TS 15531-4, Public transport - Service interface for real-time information relating to public transport
operations - Part 4: Functional service interfaces: Facility Monitoring

CEN/TS 15531-5, Public transport - Service interface for real-time information relating to public transport
operations - Part 5: Functional service interfaces - Situation Exchange

EN 12896, Road transport and traffic telematics - Public transport - Reference data model

EN 28701, Intelligent transport systems - Public transport - Identification of Fixed Objects in Public
Transport (IFOPT)



3 Terms and definitions

For the purposes of this document, the terms and definitions given in CEN/TS 16614-1:2014 apply.

3.1

ACCESS RIGHT IN PRODUCT

(Fare Product MODEL)

A VALIDABLE ELEMENT as a part of a PRE-ASSIGNED FARE PRODUCT, including its possible order in
the set of all VALIDABLE ELEMENTSs grouped together to define the access right assigned to that PRE-
ASSIGNED FARE PRODUCT.

3.2

ACCESS RIGHT PARAMETER ASSIGNMENT

(Validity Parameters MODEL)

The assignment of a fare collection parameter (referring to geography, time, quality or usage) to an
element of a fare system (access right, validated access, control mean, etc.).

3.3

AMOUNT OF PRICE UNIT

(Fare Product MODEL)

A FARE PRODUCT consisting in a stored value of PRICE UNITs: an amount of money on an electronic
purse, amount of units on a value card etc.

3.4

BLACKLIST

(Fare Contract MODEL)

A list of identified TRAVEL DOCUMENTs or CONTRACTSs the validity of which has been cancelled
temporarily or permanently, for a specific reason like loss of the document, technical malfunction, no credit
on bank account, offences committed by the customer, etc.

35

BORDER POINT

(Fare Zone MODEL)

A POINT on the Network marking a boundary for the fare calculation. May or may not be a SCHEDULED
STOP POINT.

3.6

CANCELLING

(Cancelling Usage Parameters MODEL)

Parameter giving conditions for cancelling of a purchased access right.

3.7

CAPPED DISCOUNT RIGHT

(Fare Product MODEL)

A specialisation of SALE DISCOUNT RIGHT where the discount is expressed as a rule specifying a ceiling
for a given time interval. For example, the London Oyster card fare, which charges for each journey until
travel equivalent to a day pass has been consumed after which further travel is free at that day.

3.8

CAPPING RULE

(Fare Product MODEL)

A capping limit for a given time interval, where the capping is expressed by another product. For example,
the London Oyster card fare, which charges for each journey until travel equivalent to a day pass for the
mode of travel has been consumed.



TC 278 W1 00278330:2013 (E)

3.9

CAPPING RULE PRICE

(Fare Product MODEL)

A set of all possible price features of a CAPPING RULE: default total price, discount in value or percentage
etc.

3.10

CELL

(Fare Table MODEL)

An unique individual combination of features within a FARE TABLE, used to associate a FARE PRICE with
a fare element.

3.11

CHARGING MOMENT

(Fare Product MODEL)

A classification of FARE PRODUCTs according to the payment method and the account location: pre-
payment with cancellation (throw-away), pre-payment with debit on a value card, pre-payment without
consumption registration (pass), post-payment etc.

3.12

CHARGING POLICY

(Charging Usage Parameters MODEL)

Parameter governing minimum amount and credit allowed when consuming a FARE PRODUCT.

3.13

COMMERCIAL PROFILE

(Eligibility Usage Parameters MODEL)

A category of users depending on their commercial relations with the operator (frequency of use, amount of
purchase etc.), often used for allowing discounts.

3.14

COMPANION PROFILE

(Eligibility Usage Parameters MODEL)

The number and characteristics of the persons entitled to travel in a group or as companions to another
USER PROFILE.

3.15

CONTROLLABLE ELEMENT

(Validable Element MODEL)

The smallest controllable element of public transport consumption, all along which any VALIDITY
PARAMETER ASSIGNMENT remains valid.

3.16

CONTROLLABLE ELEMENT IN SEQUENCE

(Validable Element MODEL)

A CONTROLLABLE ELEMENT as a part of a FARE STRUCTURE ELEMENT, including its possible order
in the sequence of CONTROLLABLE ELEMENTs grouped together to form that FARE STRUCTURE
ELEMENT, and its possible quantitative limitation.

3.17

CONTROLLABLE ELEMENT PRICE

(Validable Element MODEL)

A set of all possible price features of a CONTROLLABLE ELEMENT: default total price, discount in value
or percentage etc.

3.18

CUSTOMER

(Fare Contract MODEL)

An identified person or organisation involved in a fare process. There may be a CONTRACT between the
CUSTOMER and the OPERATOR or the AUTHORITY ruling the consumption of services.

10



3.19

DISCOUNTING RULE

(Fare Calculation Parameters MODEL)

A price calculation rule determined by a set of discounts, depending upon a USAGE PARAMETER, to be
applied to a FARE PRICE.

3.20

DISTANCE MATRIX ELEMENT

(Distance Matrix Element MODEL)

A cell of an origin-destination matrix for TARIFF ZONEs or STOP POINTS, expressing a fare distance for
the corresponding trip: value in km, number of fare units etc.

3.21

DISTANCE MATRIX ELEMENT PRICE

(Distance Matrix Element MODEL)

A set of all possible price features of a DISTANCE MATRIX ELEMENT: default total price etc.

3.22

DISTRIBUTION ASSIGNMENT

(Sales Package MODEL)

An assignment of the COUNTRY and/or DISTRIBUTION CHANNEL through which a product may or may
not be distributed.

3.23

DISTRIBUTION CHANNEL

(Sales Distribution MODEL)

A type of outlet for selling of a product.

3.24

ENTITLEMENT GIVEN

(Entitlement Parameters MODEL)

Parameter indicating whether a particular FARE PRODUCT provides an entitlement to buy or use an
access right.

3.25

ENTITLEMENT PRODUCT

(Fare Product MODEL)

A precondition to access a service or to purchase a FARE PRODUCT issued by an organisation that may
not be a PT operator (e.g. military card).

3.26

ENTITLEMENT REQUIRED

(Entitlement Parameters MODEL)

Parameter indicating whether a particular FARE PRODUCT requires an entitlement to by or use an access
right.

3.27

EXCHANGING

(Booking Usage Parameters MODEL)

Whether and how the access right may be exchanged for another access right.

3.28

Fare

(Use Case)

From the customer perspective: the amount that a customer has to pay for a journey or for acquiring a
product.

3.29

11
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FARE DAY TYPE

(Fare Calculation Parameters MODEL)

A type of day used in the fare collection domain, characterised by one or more properties which affect the
definition of access rights and prices in the fare system.

3.30

FARE DEMAND FACTOR

(Quiality Fare Structure MODEL)

A named set of parameters defining a period of travel with a given price, for example off peak, peak, super
off peak, etc.

3.31

FARE ELEMENT IN SEQUENCE

(Common Fare Structure MODEL)

A FARE ELEMENT as a part of an ELEMENT, including its possible order in the sequence of FARE
ELEMENTS.

3.32

FARE FRAME

(Fare Frame MODEL)

The set of all fare data defined for a specific VEHICLE MODE to which the same VALIDITY CONDITIONs
have been assigned.

3.33

FARE FRAME DEFAULTS

(Fare Frame MODEL)

Set of pricing parameters and values to apply to an individual element in the frame if no explicit value is
specified on the element.

3.34

FARE INTERVAL

(Common Fare Structure MODEL)

An interval based aspect of the fare structure.

3.35

FARE POINT IN PATTERN

(Fare Zone MODEL)

A POINT IN PATTERN which represents the start or end of a FARE SECTION, or a point used to define a
SERIES CONSTRAINT.

3.36

FARE PRICE

(Fare Price MODEL)

Price features DEFINED BY DEFAULT characterizing different PRICE GROUPs.

3.37

FARE PRODUCT

(Fare Product MODEL)

An immaterial marketable element (access rights, discount rights, etc.), specific to a CHARGING
MOMENT.

3.38

FARE PRODUCT PRICE

(Fare Product MODEL)

A set of all possible price features of a FARE PRODUCT: default total price, discount in value or
percentage etc.

3.39

FARE QUOTA FACTOR
(Quiality Fare Structure MODEL)

12



A named set of parameters defining a number of quota fares available of a given denomination.

3.40

FARE SCHEDULED STOP POINT

(Fare Zone MODEL)

A specialisation of SCHEDULED STOP POINT describing a stop with fare accounting and routing
characteristics.

3.41

FARE SECTION

(Fare Zone MODEL)

A subdivision of a JOURNEY PATTERN consisting of consecutive POINTs IN JOURNEY PATTERN, used
to define an element of the fare structure.

3.42

Fare structure

(Use Case)

Set of parameters that determine the basic tariffs.

3.43

FARE STRUCTURE ELEMENT

(Fare Structure Element MODEL)

A sequence or set of CONTROLLABLE ELEMENTSs to which rules for limitation of access rights and
calculation of prices (fare structure) are applied.

3.44

FARE STRUCTURE ELEMENT IN SEQUENCE

(Fare Structure Element MODEL)

A FARE STRUCTURE ELEMENT as a part of a VALIDABLE ELEMENT, including its possible order in the
sequence of FARE STRUCTURE ELEMENTs forming that VALIDABLE ELEMENT, and its possible
quantitative limitation.

3.45

FARE STRUCTURE ELEMENT PRICE

(Fare Structure Element MODEL)

A set of all possible price features of a FARE STRUCTURE ELEMENT: default total price, discount in value
or percentage etc.

3.46

FARE STRUCTURE FACTOR

(Common Fare Structure MODEL)

A factor influencing access rights definition or calculation of prices.

3.47

FARE TABLE

(Fare Table MODEL)

A grouping of prices (specialization of PRICE GROUP) that may be associated with all or any of
DISTANCE MATRIX ELEMENT, FARE STRUCTURE ELEMENT GEOGRAPHICAL INTERVAL, GROUP
OF ACCESS RIGHT PARAMETER, CLASS OF USE, OPERATOR, VEHICLE MODE, FARE PRODUCT.

3.48

FARE UNIT

(Common Fare Structure MODEL)

A unit associated with a FARE STRUCTURE FACTOR.

3.49

FARE ZONE

(Fare Zone MODEL)

A specialization of TARIFF ZONE to include FARE SECTIONS.

13
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3.50

FREQUENCY OF USE

(Travel Usage Parameters MODEL)

The limits of usage frequency for a FARE PRODUCT (or one of its components) or a SALES OFFER
PACKAGE during a specific VALIDITY PERIOD. There may be different tariffs depending on how often the
right is consumed during the period.

351

FULFILMENT METHOD

(Sales Distribution MODEL)

The means by which the ticket is delivered to the CUSTOMER, e.g. online, collection, etc.

3.52

FULFILMENT METHOD PRICE

(Sales Distribution MODEL)

A set of all possible price features of a FULFILMENT METHOD default total price etc.

3.53

GENERIC PARAMETER ASSIGNMENT

(Validity Parameters MODEL)

A VALIDITY PARAMETER ASSIGNMENT specifying generic access rights for a class of products (e.g. a
time band limit - 7 to 10 a.m. - for trips made with a student pass).

3.54

GEOGRAPHICAL INTERVAL

(Geographical Fare Structure MODEL)

A geographical interval specifying access rights for the FARE STRUCTURE ELEMENTSs within the range of
this interval: 0-5 km, 4-6 zones etc.

3.55

GEOGRAPHICAL INTERVAL PRICE

(Geographical Fare Structure MODEL)

A set of all possible price features of a GEOGRAPHICAL INTERVAL: default total price etc.

3.56

GEOGRAPHICAL STRUCTURE FACTOR

(Geographical Fare Structure MODEL)

The value of a GEOGRAPHICAL INTERVAL or a DISTANCE MATRIX ELEMENT expressed by a
GEOGRAPHICAL UNIT.

3.57

GEOGRAPHICAL UNIT

(Geographical Fare Structure MODEL)

A unit for calculating geographical graduated fares.

3.58

GEOGRAPHICAL UNIT PRICE

(Geographical Fare Structure MODEL)

A set of all possible price features of a GEOGRAPHICAL UNIT: default total price etc.

3.59

GROUP OF DISTANCE MATRIX ELEMENTS

(Distance Matrix Element MODEL)

A grouping of DISTANCE MATRIX ELEMENTS. May be used to provide reusable Origin / Destination pairs
(and associate them a PRICE).

3.60

GROUP OF DISTRIBUTION CHANNELS
(Sales Distribution MODEL)
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A grouping of DISTRIBUTION CHANNELSs.

3.61

GROUP OF SALES OFFER PACKAGES
(Sales Package MODEL)

A grouping of SALES OFFER PACKAGEs.

3.62

GROUP TICKET

(Eligibility Usage Parameters MODEL)

The number and characteristics of persons entitled to travel in addition to the holder of an access right.

3.63

INTERCHANGING

(Travel Usage Parameters MODEL)
Limitations on making changes within a trip.

3.64

LIMITING RULE

(Fare Calculation Parameters MODEL)

Rule for limiting the results of a price calculation.

3.65

LUGGAGE ALLOWANCE

(Luggage Usage Parameters MODEL)

The number and characteristics (weight, volume) of luggage that a holder of an access right is entitled to
carry.

3.66

MINIMUM STAY

(Travel Usage Parameters MODEL)

Details of any minimum stay at the destination required to use the product.

3.67

MONTH VALIDITY OFFSET

(Fare Calculation Parameters MODEL)

Days before (negative) or after (positive) the start of the month that a product with a calendar period driven
activation becomes valid.

3.68

NETWORK VALIDITY PARAMETER

(Validity Parameters MODEL)

A type of VALIDITY PARAMETER related to the network structure.

3.69

ORGANISATIONAL VALIDITY PARAMETER

(Validity Parameters MODEL)

A type of VALIDITY PARAMETER related to organisational issues.

3.70

PARKING CHARGE BAND

(Parking Tariff MODEL)

Parking charges that describe the cost of using a PARKING or PARKING AREA for a given period.

3.71

PARKING PRICE

(Parking Tariff MODEL)

A specialisation of FARE PRICE that defines the price of a PARKING CHARGE BAND.

3.72
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PARKING TARIFF
(Parking Tariff MODEL)
A set of parking CHARGE BANDs that describe the cost of using a PARKING or PARKING AREA.

3.73

PARKING TAX RATE

(Parking Tariff MODEL)

A DISCOUNTABLE FARE PRICE that may be associated with all or any of a USAGE PARAMETER,
DISTANCE MATRIX ELEMENT, FARE STRUCTURE ELEMENT or GROUP OF ACCESS PARAMETERSs.

3.74

PASSENGER CONTRACT

(Fare Contract MODEL)

A contract with a particular (but possibly anonymous) customer, ruling the consumption of transport
services (and joint services). A PASSENGER CONTRACT may be designed for a fixed SALES OFFER
PACKAGE (e.qg. ticket) or to allow successive purchases of SALES OFFER PACKAGEs.

3.75

PASSENGER CONTRACT ENTRY

(Fare Contract MODEL)

A log entry describing an event referring to the life of a PASSENGER CONTRACT: initial contracting,
sales, validation entries, etc. A subset of a PASSENGER CONTRACT ENTRY is often materialised on a
TRAVEL DOCUMENT.

3.76

PENALTY POLICY

(Charging Usage Parameters MODEL)

Policy regarding different aspects of penalty charges, for example repeated entry at the same station, not
having a ticket etc.

3.77

Post-paid ticketing

(Use Case)

The user is charged sometime after using the transport service (detailed description of process see below).

3.78

PRE-ASSIGNED FARE PRODUCT

(Fare Product MODEL)

A FARE PRODUCT consisting of one or several VALIDABLE ELEMENTS, specific to a CHARGING
MOMENT.

3.79

Prepaid ticketing

(Use Case)

The user is charged for either a fare product (ticket) or a deposit prior to riding (detailed description of
process see below).

3.80

Price

(Use Case)

Value of fare or tariff.

3.81

PRICE GROUP

(Fare Price MODEL)

A grouping of prices, allowing the grouping of numerous possible consumption elements into a limited
number of price references, or to apply grouped increase, in value or percentage.

3.82
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PRICE UNIT
(Fare Calculation Parameters MODEL)
A unit to express prices: amount of currency, abstract fare unit, ticket unit or token etc.

3.83

PRICEABLE OBJECT

(Fare Price MODEL)

An element which may have a FARE PRICE.

3.84

PRICING PARAMETER SET

(Fare Calculation Parameters MODEL)

A set of parameters controlling pricing calculations.

3.85

PRICING RULE

(Fare Calculation Parameters MODEL)

A rule used for the calculation of FARE PRICE, determined either by a set of parameters to be applied to a
reference price or by a more complex algorithm.

3.86

PRICING SERVICE

(Fare Calculation Parameters MODEL)

A web service used to provide prices dynamically at time of booking or purchase.

3.87

PRODUCT VALIDITY PARAMETER

(Validity Parameters MODEL)

A type of VALIDITY PARAMETER linked to fare products and/or their distribution.

3.88

PURCHASE WINDOW

(Booking Usage Parameters MODEL)

Period in which the product must be purchased.

3.89

QUALITY STRUCTURE FACTOR

(Quality Fare Structure MODEL)

A factor influencing access rights definition or calculation of prices, based on the quality: traffic congestion
threshold, early/late reservation etc.

3.90

QUALITY STRUCTURE FACTOR PRICE

(Quiality Fare Structure MODEL)

A set of all possible price features of a QUALITY STRUCTURE FACTOR , e.g. default total price etc.

3.91

REFUNDING

(Booking Usage Parameters MODEL)

Whether and how the product may be refunded.

3.92

REPLACING

(Booking Usage Parameters MODEL)

whether and how the access right may be replaced.

3.93

RESELLING

(Booking Usage Parameters MODEL)

Common resale conditions (i.e. for exchange or refund) attached to the product
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3.94

RESERVING

(Booking Usage Parameters MODEL)

indicating whether the access right requires reservation.

3.95

RESIDENTIAL QUALIFICATION

(Eligibility Usage Parameters MODEL)

A parameter providing an authorisation to consider a user as being characterised by a USER PROFILE.

3.96

RETAIL CONSORTIUM

(Retail MODEL)

A group of ORGANISATIONSs formally incorporated as a retailer of fare products.

3.97

RETAIL DEVICE

(Retail MODEL)

A retail device used to sell fare products. Its identity can be used to record fulfilment and support security
processes.

3.98

ROUND TRIP

(Travel Usage Parameters MODEL)

Properties relating to single or return trip use of an access right.

3.99

ROUNDING

(Fare Calculation Parameters MODEL)

Parameters directing the rounding of values that are the result of calculations.

3.100

ROUNDING STEP

(Fare Calculation Parameters MODEL)

A rounding step to use to round a range of values. If step stable rounding is used, any value larger than
the step key and smaller that the next step key should be rounded to this value.

3.101

ROUTING

(Travel Usage Parameters MODEL)
Limitations on routing of an access right.

3.102

ROUTING VALIDITY PARAMETER

(Validity Parameters MODEL)

A type of VALIDITY PARAMETER linked to specific routing.

3.103

SALE DISCOUNT RIGHT

(Fare Product MODEL)

A FARE PRODUCT allowing a customer to benefit from discounts when purchasing SALES OFFER
PACKAGEs.

3.104

SALE TRANSACTION

(Sales Transaction MODEL)

A SALE of a FIXED PACKAGE or a SALE of a RELOADABLE PACKAGE.

3.105
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SALES NOTICE ASSIGNMENT

(Sales Package MODEL)

The assignment of a NOTICE to a SALES OFFER PACKAGE or a GROUP OF SALES OFFER
PACKAGEs.

3.106

SALES OFFER PACKAGE

(Sales Package MODEL)

A package to be sold as a whole, consisting of one or several FARE PRODUCTs materialised thanks to
one or several TRAVEL DOCUMENTs. The FARE PRODUCTs may be either directly attached to the
TRAVEL DOCUMENTS, or may be reloadable on the TRAVEL DOCUMENTS.

3.107

SALES OFFER PACKAGE ELEMENT

(Sales Package MODEL)

The assignment of a FARE PRODUCT to a TYPE OF TRAVEL DOCUMENT in order to define a SALES
OFFER PACKAGE, realised as a fixed assignment (printing, magnetic storage etc.) or by the possibility for
the FARE PRODUCT to be reloaded on the TYPE OF TRAVEL DOCUMENT.

3.108

SALES OFFER PACKAGE PRICE

(Sales Package MODEL)

A set of all possible price features of a SALES OFFER PACKAGE: default total price etc.

3.109

SALES OFFER PACKAGE SUBSTITUTION

(Sales Package MODEL)

Information on the preferred substitution of packages with other packages if a quota restricted product is no
longer available.

3.110

SALES TRANSACTION FRAME

(Sales Transaction Frame MODEL)

A set of SALES TRANSACTION data elements (SALES TRANSACTIONS, etc.) to which the same
VALIDITY CONDITIONs have been assigned.

3.111

SCOPING VALIDITY PARAMETER
(Validity Parameters MODEL)
Grouping of assignments to elements.

3.112

SERIES CONSTRAINT

(Fare Zone MODEL)

An extension of a DISTANCE MATRIX ELEMENT (a cell of an origin-destination matrix for TARIFF ZONEs
or SCHEDULED STOP POINTSs) expressing a fare distance for the corresponding trip (value in km, number
of fare units etc.), constrained to specific routes. SERIES CONSTRAINTs are mainly used for rail fares.

3.113

SERIES CONSTRAINT PRICE

(Fare Zone MODEL)

A set of all possible price features of a SERIES CONSTRAINT: default total price etc.

3.114

SERVICE ACCESS RIGHT

(Fare Product MODEL)

An immaterial marketable element dedicated to accessing some services.

3.115
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SERVICE VALIDITY PARAMETER
(Validity Parameters MODEL)
A type of VALIDITY PARAMETER related to service characteristics (e.g. class).

3.116

SPECIFIC PARAMETER ASSIGNMENT

(Sales Transaction MODEL)

A VALIDITY PARAMETER ASSIGNMENT specifying practical parameters during a TRAVEL
SPECIFICATION, within a given fare structure (e.g. the origin or destination zone in a zone-counting
system).

3.117

START TIME AT STOP POINT

(Quiality Fare Structure MODEL)

A time at which a Fare time band (time band peak, off peak ) is deemed to begin for trips starting at a
particular station.

3.118

STEP LIMIT

(Travel Usage Parameters MODEL)

Geographical parameter limiting the access rights by counts of stops, sections or zones.

3.119

SUPPLEMENT PRODUCT

(Fare Product MODEL)

A PRE-ASSIGNED FARE PRODUCT that will provide additional right when used with (as a complement of)
another (reserved seat, second to first class upgrade, etc.). SUPPLEMENT PRODUCT also usually means
supplement price.

3.120

TARIFF

(Fare Structure Element MODEL)

A patrticular tariff, described by a combination of parameters. From a planner perspective: the set of
discrete elements to be used according to the fare calculation rules to calculate the fare.

3.121

TEMPORAL VALIDITY PARAMETER
(Validity Parameters MODEL)

Grouping of temporal validity parameters.

3.122

THIRD PARTY PRODUCT

(Fare Product MODEL)

A FARE PRODUCT that is marketed together with a Public Transport FARE PRODUCT.

3.123

TIME INTERVAL

(Time Fare Structure MODEL)

A time-based interval specifying access rights for the FARE STRUCTURE ELEMENTS within the range of
this interval: 0-1 hour, 1-3 days etc.

3.124

TIME INTERVAL PRICE

(Time Fare Structure MODEL)

A set of all possible price features of a TIME INTERVAL, e.g. default total price etc.

3.125

TIME STRUCTURE FACTOR

(Time Fare Structure MODEL)

The value of a TIME INTERVAL expressed by a TIME UNIT.
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3.126

TIME UNIT

(Time Fare Structure MODEL)

A unit for calculating time-based graduated fares.

3.127

TIME UNIT PRICE

(Time Fare Structure MODEL)

A set of all possible price features of a TIME UNIT: default total price etc.

3.128

TRANSFERABILITY

(Booking Usage Parameters MODEL)

The number and characteristics of persons entitled to use the public transport service instead of the original
customer.

3.129

TRAVEL DOCUMENT

(Travel Document MODEL)

A particular physical support (ticket, card...) to be held by a customer, allowing the right to travel or to
consume joint-services, to proof a payment (including possible discount rights), to store a subset of the
CONTRACT liabilities or a combination of those.

3.130

TRAVEL SPECIFICATION

(Sales Transaction MODEL)

The recording of a specification by a customer of parameters giving details of an intended consumption
(e.g. origin and destination of a travel).

3.131

TYPE OF CONCESSION

(Usage Parameters MODEL)

A classification of USER PROFILE by type of person eligible to use it.

3.132

TYPE OF FARE PRODUCT

(Fare Product MODEL)

A classification of FARE PRODUCTs .

3.133

TYPE OF PASSENGER CONTRACT

(Fare Contract MODEL)

A classification of PASSENGER CONTRACT.

3.134

TYPE OF PASSENGER CONTRACT ENTRY

(Fare Contract MODEL)

A classification of PASSENGER CONTRACT ENTRYSs.

3.135

TYPE OF RETAIL DEVICE

(Retail MODEL)

A classification of RETAIL DEVICEs.

3.136

TYPE OF SALES OFFER PACKAGE

(Sales Package MODEL)

A classification of SALES OFFER PACKAGEs.
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3.137

TYPE OF TARIFF

(Fare Structure Element MODEL)

A classification of TARIFFs to express the different classes of fares.

3.138

TYPE OF TRAVEL DOCUMENT

(Travel Document MODEL)

A classification of TRAVEL DOCUMENTSs expressing their general functionalities and local functional
characteristics specific to the operator. Types of TRAVEL DOCUMENTS like e.g. throw-away ticket, throw-
away ticket unit, value card, electronic purse allowing access, public transport credit card etc. may be used
to define these categories.

3.139

TYPE OF USAGE PARAMETER

(Usage Parameters MODEL)

A classification of USAGE PARAMETERS to express the nature of parameters.

3.140

USAGE DISCOUNT RIGHT

(Fare Product MODEL)

A FARE PRODUCT allowing a customer to benefit from discounts when consuming VALIDABLE
ELEMENTS.

3.141

USAGE PARAMETER

(Usage Parameters MODEL)

A parameter used to specify the use of a SALES OFFER PACKAGE or a FARE PRODUCT.

3.142

USAGE PARAMETER PRICE

(Usage Parameters MODEL)

A set of all possible price features of a USAGE PARAMETER: discount in value or percentage etc.

3.143

USAGE VALIDITY PERIOD

(Travel Usage Parameters MODEL)

A time limitation for validity of a FARE PRODUCT or a SALES OFFER PACKAGE. It may be composed of
a standard duration (e.g. 3 days, 1 month) and/or fixed start/end dates and times.

3.144

USER PROFILE

(Eligibility Usage Parameters MODEL)

The social profile of a passenger, based on age group, education, profession, social status, sex etc., often
used for allowing discounts: 18-40 years old, graduates, drivers, unemployed, women etc.

3.145

VALIDABLE ELEMENT

(Validable Element MODEL)

A sequence or set of FARE STRUCTURE ELEMENTS, grouped together to be validated in one go.

3.146

VALIDABLE ELEMENT PRICE

(Validable Element MODEL)

A set of all possible price features of a VALIDABLE ELEMENT: default total price, discount in value or
percentage etc.

3.147

VALIDITY PARAMETER ASSIGNMENT
(Validity Parameters MODEL)
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An ACCESS RIGHT PARAMETER ASSIGNMENT relating a fare collection parameter to a theoretical
FARE PRODUCT (or one of its components) or a SALES OFFER PACKAGE.

4 Symbols and abbreviations

For the purposes of this document, the symbols and abbreviations given in CEN/TS 16614-1:2014 apply.

5 Use Cases for Fare Exchange

5.1 Purpose

This section describes possible use cases for the application of NeTEx Part 3. The use cases should help
a more precise understanding of the scope of the standardization work for fare exchange. Use cases
contained in this section depend on the concepts from NeTEx Part 1 & 2.

5.2 Business context
5.2.1 Fare planning process
5.2.1.1 Fare structures and fare products

The fare planning use cases are divided into two main functional areas, depending on the type of business
process or the type of information that is involved:

e Provision of Fare Structure information:

This considers the creation of information regarding the Fare Structure, i.e. the rules and their
parameters used to determine the qualitative, quantitative and pricing conditions for accessing
public transport.

A distinction is made between distance, geographic unit and time based fares. Together they can
be regarded as the addition of the notion of fares to the PT network, and may involve some
network related elements, for example the choice of Tariff Zones or border points. In addition,
specific use cases are presented that consider the creation and setting of general concessionary
fares.

e Provision of Fare Product information:
This considers the creation of Fare Product information.

A Fare Product is generic description of a set of marketable access rights, e.g. single way ticket
from A to B or free travel in 3 adjacent zones. The generic description could be defined in a form of
product templates that are used to market access rights.

Fare Products are entities that can be marketed and sold to and used by PT travellers to obtain
access rights and by PT operators to validate access to PT services. Fare Product determined
fares are based on the Fare Structure. Possession of a Fare Product gives a specific right to
access a PT service. A Fare Product defines when a traveller is charged, either when buying the
product, when enacting the access right or a combination of both. l.e. the possession of a Fare
Product enables the traveller to use PT services and to be charged for this use.
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Product
Product properties and rules.
Sale and usage oriented aspects

Tariff structure
Spatial-, time-, and quality based tariffs

i

PT Network

Figure 1 — PT fare overview (Schematic)

Separating the concerns of Fare Structure and Fare Product has significant advantages both for business
processes and for technical implementation:

e It enables PT authorities and operators to define and utilise marketable travel products that are
based on a reusable Fare Structure, but distinct. It decouples the maintenance of fare products
from the maintenance of the fare structure. E.g. annual changes in Fare Structure do not cause a
need for drastic changes in products. Special event related products that provide a reduction with
respect to the Fare Structure can be defined, sold and used without a need to change the Fare
Structure itself at all.

e It enables the definition of simple fare structures and simple fare products that in combination are
able to support a wide variety of business requirements.

5.2.1.2 Fare price

In both the Fare Product and the Fare Structure the actual price values are kept logically distinct from the
elements that they price. This permits the use of successive revised prices sets with the same fare product
and fare structure, and the separate exchange of prices and price updates.

Depending on national or regional law or business models that can be specific to operator or travel mode
(e.g. heavy rail), prices can either have a static or dynamic nature.

52121 Static prices

The tariffs and prices have a static nature and are publicised along with the underlying structure. This
information has a fixed start and end date validity within which tariffs and prices are static. Depending on
the use case, either the discrete prices of underlying features may be exchanged along with the pricing
parameters, or a complete set of pre-computed resolved fares for every allowed combination of features
(for which the pricing parameters merely provide justification).
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5.2.1.22 Dynamic prices

In situations where PT operator competition is significant, and where the necessary advanced systems are
in place, tariffs and prices can be varied dynamically. Such tariffs and prices can depend on market or yield
based business rules. Prices are obtained by querying a pricing engine for a given set of criteria (e.g. origin
destination, type of user) and only an overall current price is disclosed. The calculation process may be
opaque and publication of the full list of current prices and the fare calculation algorithms can be restricted.

In either case, in order for the user to select a product for pricing and understand its applicability to her
needs, information still needs to be available about the available products in relation to the journeys they
price including their pre and aftersales conditions.

The use cases for definition of a dynamic price based fare policy are outside the scope of the NeTEx
standard. Use cases that define the organisation of the use of market prices are within the NeTEx scope.
However, in case a fare structure is used as a basis for a market price fare policy, these NeTEx use cases
can be used internally. The Fare Query model included provides an informative demonstration of how
NeTEx parameters can be mapped to typical dynamic systems.

5.2.1.3 Overall fare planning process

A fare planning process will consider the effects of different possible procurements and prices for tickets.
Consequently the process requires modelling of expected traffic levels against the putative fare structure to
decide where to place fare boundaries, what products to offer and what prices need to be set to obtain
satisfactory returns on investment. This may be an iterative process that must also consider other factors
such as network congestion and existing retail infrastructure and ticket validation methods. Sometimes
social policy drives the offering of certain products — for example the provision of free passes for veterans
or the elderly must also be modelled and costed — since they must be accounted and paid for even if “free”
to the user. Although for purposes of exposition the following use cases break the fare policy processes
down into discrete steps and separate the development of fare structures from fare products, in reality the
two are closely interdependent and development involves the iterative consideration of the overall picture.

The choice of use cases also depends on the degree of transparency of the pricing process being offered.
Where only the final resolved prices for every possible combination are exposed (say as a fully populated
fare table) it is not necessary to expose all the underlying pricing factors, dependencies and discounts used
to compute them. Only a final set of computed fares need be disclosed. In other cases it is desirable to
exchange a set of base fares with the necessary fare structure elements and pricing parameters to derive
prices for all the dependant elements. NeTEx can be used for both cases (i.e. “Fare Table Exchange” and
“Fare Structure Exchange”).

The fare planning process can be represented by a sequence of workflows (high level use cases):
1. Describe overall fare structure type (rules, parameters determining the access rights)
2. Determine spatial/temporal/quality parameters of the fare structure : (i) whole network, whole line
(i.e. flat fares), (ii) point to point (ii) zonal (ii) fare stage (iv) sequence of stages (iv) composite

variants, (v) time intervals, etc

3. Determine sequences of fare structure elements grouped together to be validated in one go (
validable” elements”: e.g. bus ride, train ride, metro trip, metro ride etc,

4. Choose limitation parameters for access rights e.g. round trip allowed, specific user profiles, group
tickets, etc..

5. Determine fare products, i.e. “marketable elements” classified according to the “charging moment”,
e.g. pre-paid monthly pass, post-paid monthly pass, etc.

6. Add pricing rules and price parameters
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7. Test these against predicted yields and iterate steps 1-6.
8. Choose travel documents and distribution channels.

9. Add deriving prices.

10. Choose sales packages to be marketed to customers.
11. Derive final prices.

However in reality it is unusual to design a whole fare structure from scratch as a new workflow, or even to
do this in order to create a new electronic representation. Rather most aspects of the system will be
dictated by the existing network and its fare products, fare collection and fare management systems.
Processes are required to make updates to the existing representations of the system (stops, routes,
services, products, conditions etc) and to manage and update the prices for the available fares.

The process and described above may be used as well to represent the main steps to represent an existing
situation (fare structure, fare products, prices and all the linked concepts).

5.2.1.3.1 Workflow for creation and maintenance of Fare Structures

The workflow for creation and maintenance of fare structure requires the choice of a fare model that suits
the characteristics of the mode and network (e.g. urban mass transit, long distance rail, rural bus etc., etc.);
the available channels for ticket retailing and the viable methods of ticket validation, and the required
business yields for the expected (and likely fraud) levels. Fare models between different regions, operators
and modes will be significantly different.

The definition of a fare structure is based in effect on generic quantitative rules that influence the access
rights regulating the consumption, together with the price a passenger has to pay for a specific
consumption factor: limitation of the duration or the length of a trip, price based on the number of zones
crossed, etc.

These rules describe the use of the transport system in terms of space, time and service quality. Therefore,
space-based, temporal and quality factors may need be specified.

A patrticular version of all the fare structure, i.e. of the rules and associated parameter values will be called
tariff in this standard.

A fare structure typically contains base prices optionally enhanced with price differentiations for modality,
user profiles, peak / off-peak hours, seat class, etc.

Fares can be flat, i.e. not depending on consumption factors, or progressive, that is increasing in proportion
to consumption.

Fare structures differ greatly in their complexity, ranging from a single flat fare to a multi-dimensional
matrices of factors connected by a complex object model. The fare model may contain objects such as
tariff zones and fare stages that need to be collated with network data such as stop points, and availability
restrictions that need to be collated with demand on specific routes. An effective date and (geographical)
validity scope will be assigned to the fare structure overall.

The output of all the processes will be fare tables in structured form.
52.1.3.2 Workflow for fare calculation and ticket charging
In general, the purchase of a fare product breaks down into several successive steps. This is of particular

importance for electronic ticketing systems providing automated fare calculation, but a similar flow for
conventional ticketing system processes is observed in the following sections.
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5.2.1.3.2.1 Selection of fare product

Whether the selection of a fare product is done prior to a trip, directly after finishing a trip or even later is
fundamental to the fare charging process.

In a conventional ticketing system with printed paper tickets or magnetic strip tickets, the fare product, (e.g.
a single ride ticket or a season ticket) is selected by the traveller before starting a trip.

The same process may be followed in an electronic ticketing system where the ticket is provided in
electronic form by means of a data set stored on a smartcard or in a back office system. The traveller may
deliberately select a fare product in advance, e.g. a flat rate for a limited region and / or limited validity
period, which entitles him to unlimited travelling within the chosen scope (in conventional ticketing systems
this is a period pass season ticket).

However in an electronic ticketing system with automated fare product selection (AFC system), the traveller
actually only needs an access right to enter the vehicle and start a trip. No fare product selection need
necessarily be done at the start of a journey. The selection of the product used for a specific trip (and its
accounting) is done by the AFC system after completion of the trip. For example, the AFC system will
automatically distinguish whether the dedicated trip is done within the coverage of a season ticket product
held by the user, such as a single trip within the limiting scope, or another product), e.g. a single trip in a
different zone, or a mixture of existing and additional access rights.

Moreover if the tariff includes price capping that limits the total fare cost within a given period to a specified
limit, the choice of products used to account for the fares may be modified by subsequent travel. For
example, after the third ride with a single ride ticket at the same day the previously selected products (three
single ride tickets) may be converted to a day ticket.

5.2.1.3.2.2 Price calculation

Thus the calculation of a ticket price may be done:

e Either prior to the beginning of a trip (conventional ticketing system)

o Atthe end of a trip (or part of a trip) (automated fare product selection and price calculation system)

e Or sometime later to incorporate rebates like a fare cap or volume discounts.

5.2.1.3.2.3 Charging of ticket price

After making the price calculation, the price can be charged to the customer in a number of different ways.
A general distinction is made between prepaid ticketing and post-paid ticketing.

Prepaid Ticketing

In a conventional ticketing system with preselected products (paper based or electronic) the price will be
charged directly after the price calculation by various means, e.g. a self-service ticket machine or at a sales
counter.

Smartcard based electronic ticketing systems often require the user to pay an amount of money as a
deposit in advance to riding. This is the case for stored value cards, where the deposit is registered on the
smart card, but can also be achieved by linking the smartcard to an online system in the cloud that holds
the deposit.

In conventional electronic ticketing systems, deposits are used to pay the preselected tickets, so the
process is very similar as paying with cash but without the necessity of cash-handling for every transaction.
The smartcard may also be enabled as a payment device so that it links directly to a credit or debit card to
make a payment for the prepaid travel at the time of purchase(as is the case of a travel payment
application actually in a smart credit card).
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A refinement (applicable to both prepaid and post-paid ticketing) is to enable a stored value card for
automated top-up so that it will be recharged by a credit from a bank or credit card account at regular
intervals or at a predefined credit trigger threshold.

Post-paid Ticketing

Post-paid ticketing systems are characterised by a sales transaction made by the public transport operator
on completion of the journey — this may be either a debit for the full amount, or an adjustment against a
prepaid deposit charged at the start of the journey. In both cases accounting is only completed after riding.

For stored value cards, the debit may be made against the store. For travel cards that allow credit
(including for example the use of nfc credit cards to pay fares) the amount will later be charged to the user
by deducting a bank or credit card account.

Stored value cards may be anonymous (i.e. the operator does not know who the owner is other that a
passenger can show the card as proof of a ticket) or personal — i.e. registered with the operator, and
traceable to an individual. Usually such cards are non-transferable and supported by a photo or other
verification mechanism.

To summarise: for prepaid ticketing the user is charged prior to riding for a ticket; for post-paid ticketing the
user is charged on completion of the ride (but may also have been required to make a pre-paid deposit
when they started the journey).

5.2.1.4  Further evolution of fare systems

Fare structures for complex networks represent a significant investment and once established tend to be
relatively stable, with only evolutionary changes to services and routes within an established overall
structure., for example the addition of new stops or services on existing routes. There is a continuing need
however to periodically re-price existing fares, and it is therefore important to have separate price data with
well-defined validity.

There is also a continuing need to introduce new fare products to increase yields from the network; these
will typically be constrained to the existing fare collection infrastructure but may products with specific
limitations targeted at different users and different travel times, for example promotion passes for tourists..
Many operators thus support set two sets of products: a regular set of standard products and fare offerings
covering all the network, and an ad hoc set of promotional products intended to generate additional custom
at particular times. These will normally have more restrictive commercial conditions.

5.3 Actors and use case types
The following table gives an overview of information technology systems that are likely to use the NeTEx
Part3 interface. The “Producer” and “Consumer” columns indicate whether the systems will provide or
receive the information content. In the last column examples for organisations are given that might operate
such systems. The list in this table is not complete and may be extended.

Table 1 — NeTEx Part3 actors

Systems Producer Consumer Organisations
Service tendering and timetable | x X Public transport
registration systems: NeTEx Part authorities

3 compliant fare  structure
information (i.e. tariffs, tariff zones)

Fare Management and Planning | x X Public transport
Systems: NeTEx Part 3 compliant authorities, public
entities for determination of pre- transport operators

and post- sale conditions (i.e.
generic parameter assignment for
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attaching conditions for the fare
product retail process)

Journey planning  systems:
NeTEx Part 3 compliant fare
product information

Public transport
authorities, public
transport operators

Ticket selling systems: NeTEx
Part 3 compliant price entities (i.e.
sales packages, fare products,
validable element, usage
parameters, access rights, etc.)
and customer entities  (i.e.
passenger contract, customer, user
profile) that accompany route
information (NeTEx Part 2).

Public transport
authorities, public
transport operators

Automated fare collection (AFC)
systems (automatic ticket
barriers (gate, turnstile) with fare
collection (mechanical, infrared,
magnetic)): NeTEx Part 3
compliant travel document, fare
product data, access rights in
product, access right parameter
assignments, border point,
blacklists.

Passenger information systems
(i.e. on-board fare displays):
NeTEx Part 3 compliant fare price
entities for devices (fare prices
charged at usage)

public transport
operators
public transport
operators

Demand responsive transport
(DRT) or Dial-a-Ride Transit
(DART) systems: NeTEx Part 3
compliant graduated time-based
fare structure entities (i.e. time
interval price, time structure factor)
and graduated geographically-
based fare structure entities (i.e.
geographical unit, geographical
interval, border point) for (non-
)public, (non-)commercial mass
transport.

Demand responsive
transport operators

Mapping systems: NeTEx Part 3
compliant price entities for public
transport journey routes

Commercial and non-
commercial  services
providers like Google
Maps, Yellow Pages,
etc.

Strategic  planning systems:
NeTEx Part 3 compliant price
entities for planning and decision
making in the development of
public transport: controllable
element price, fare structure
element price, geographical

Al levels of public
transport authorities
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interval price, distance matrix price,
time interval price, validable
element price, usage parameter
price, fare product price, sales
package price.

General third-party systems X Various

The use cases are subdivided into two main groups:

e A set of use-cases that aim to define a fare policy. These use cases comprise the definition of the
basic features of a fare structure and the definition of fare products that use the basic fare
structure to determine the sale and usage prices.

e A set of use cases that aim to organise usage of the fare policy for passenger information on
fares, fare information to feed sales channels and fare information to feed other operational
processes such as validation. These usage processes are partially executed by IT devices.
Specific information to configure these devices, such as security sensitive data, are outside the
scope of NeTEX.

5.3.1 Use Cases for Fare Policy

The fare policy use cases define the structural elements (fare structures) of a fare (network scope, basic
geographical and temporal factor, fare price) and fare products (access rights, entitlements).

5.3.1.1 Provide data for determination of fare network scope (part of fare structure)

FARE-001-NETWORK-X: use cases for determination of relevant PT network scope structures that apply
to a fare.

5.3.1.2 Provide data for determination of fare price (part of fare structure)

FARE-001-PRICING-X: use cases for determination of fare price structure parameters.

5.3.1.3 Provide data for determination of basic fare tariffs (part of fare structure)
FARE-001-TARIFF-X: use cases for determination of basic tariffs based fare structure (network) elements.
5.3.1.4 Provide data for determination of fare products

FARE-001-PRODUCT-X: use cases for determination of fare product, which gives the PT user right to
access and use PT transport.

5.3.2 Use Cases for Organisation of Fare Policy Usage
5.3.2.1  Provide data for distribution of information about fare products

FARE-002-INFORMATION-X: use cases that describe the organisation and distribution of fare data to
downstream systems such as journey planners.

5.3.2.2 Provide data for organisation of fare products sales

FARE-002-SALES-X: use cases for distribution of fare parameters to sale systems.
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Provide fare data for support of PT operations

FARE-002-OPERATIONS-X: use cases for distribution of fare data for operational support.

5.4 Excluded Use Cases

Examples that illustrate what is out of the scope of NeTEX.

Table 2 — Excluded Use Cases

Excluded use cases or business
domains

Reason for exclusion

Provision of fare information to
validation devices

Specific provision of fare information to validation devices is
out of NeTEx scope. NeTEx Part3 provides entities for
validation process (i.e. VALIDABLE ELEMENTS like ACCESS
RIGHT IN PRODUCT) in the Fare Product MODEL, which may
be consumed by validation devices.

Provision of fare information to
sale devices

Specific provision of fare information to sale devices is out of
NeTEXx scope. NeTEx Part 3 provides entities for RETAIL
model, which identifies RETAIL CONSORTIUMs,
ORGANISATIONs who sell products, and RETAIL DEVICEs
used to sell products.

Customer registration and
identification

Specific support for the management of registration and
identification of customers in public transport is out of NeTEX
scope. NeTEx Part 3 provides entities within TRAVEL
DOCUMENT MODEL, which enable pairing of a TRAVEL
DOCUMENT with a CUSTOMER's identity at the time of a
SALE TRANSACTION.

Purchasing and fulfilment

NeTEx supports only basic purchasing and fulfilment
parameters like how a product may be purchased
(DISTRIBUTION CHANNEL, i.e. online) and how a purchase is
subsequently delivered (FULFILMENT METHOD,
FULFILMENT METHOD PRICE, i.e. Self-printing). The rest of
the purchasing and fulfilment processes is out of NeTEXx scope.

Calculation of fare prices

Specification of entities that would model algorithms for fare
price calculations are out of NeTEx scope. NeTEx provides
only entities for exchange of product price information.

5.5 Use Cases

5.5.1 Collection of Use Cases

The use cases in this section describe exchange of fare-related information. They are compliant with the
use case categories for fare exchange identified in the NeTEx Partl document and subsequently to
functional areas in Transmodel:

o FARE-001-X: Definition of fare policy (fare structure, fare products) / (Transmodel: AREA 4)

e FARE-002-X: Organisation of fare policy usage (fare policy implementation, tickets) /
(Transmodel: AREA 21)

The use cases are not directly NeTEx use cases. The following tables describe how NeTEXx is used to
facilitate these use cases and which requirements for NeTEXx originate from them.
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Use cases number 1-X originate primarily from FareXChange, numbers X - 46 from I[FOPT.

The numbering may have gaps because of removal of use cases. (Numbers are currently persistent.)

5.5.1.1 Provide data for definition of fare network scope (part of fare structure)

The use cases are denoted as FARE-001-NETWORK-X where X is the ordered number

55.1.1.1

Use Case: Determination of basic fare structure network scope

Use Case: FARE-001-NETWORK-001 (#1)

Name

Determination of basic fare structure network scope.

Source

Transmodel, FareXChange, BISON, NeTEx, TAP/TSI

Description

Tariffs will apply to a given network scope that is defined by the PT Operator,
domain, line, group of lines, mode, tariff zones, etc., based on the network
characteristics

Define the scope for the tariff structure in terms of:
e Geography: network domain, group of lines, line.

e Modes: the mode or modes the tariff is valid for within the geographical
scope.

The scope can be defined at alternative abstraction levels:

e For the entire tariff structure and implicitly for the tariff information
components within. For example the zones of a metro network.

e Explicitly for the information components within the tariff structure, e.g. for
point to point fares described in a Distance Matrix.

NeTEXx
contribution

NeTEXx provides a means to exchange a representation of the network and
subsequent changes to it. The same elements are used for network and
timetable descriptions in NeTEx Partl and 2, so the fare structure can be related
to the timetabled journeys.

Main actors

Fare planning systems.

Main objects

Partl : TRANSPORT MODE, LINE, LINE SECTION, SCHEDULED STOP POINT,
TARIFF ZONE, VALIDITY CONDITION, TOPOGRAPHICAL PLACE.

Part2: VEHICLE JOURNEY, SERVICE JOURNEY, GROUP OF SERVICES,
TYPE OF SERVICE, TYPE OF PRODUCT CATEGORY.

Part3: FARE ZONE, FARE SECTION, BORDER POINT, DISTANCE MATRIX
ELEMENT, GROUP OF DISTANCE MATRIX ELEMENTSs.

Some examples of validity scope are given below:
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Figure 2 — Example of a fare structure that contains an OD matrix and a unit price (EXM)

Figure 3 — Example with OD matrices for each line within and a unit price for the entire network
(EXM)
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Network “Nijme

Figure 4 — Example with line groups, OD matrices for each line and a unit price for each line group.
(EXM)

551.1.2 Use Case: Demarcating Fare stages or Fare zones / honeycombs

Use Case: FARE-001-NETWORK-002 (#2)

Name Demarcating Fare stages or Fare zones / honeycombs
Source Transmodel, FareXChange, BISON, NeTEx
Description In the case where geographically defined space based factors are used, such as

zones or stages, they need to be defined explicitly. A zone or comb can be seen
as a layer on stops. Within a stage, zone (or comb) a tariff is flat. A zone or comb
can be part of a OD matrix to define tariffs between them. A stage is a layer on a
route (or several routes) that defines geographical factors that depend on the start
of a journey, e.g. 0 to 3 stops ahead, 4 to 6, etc.

Fare zones and combs:

A comb is equivalent to a zone for the level of definition that is required here 2.
Zonal fares require the geographic delineation of a fare zone. Each fare zone will
have a different name or number within the transport network. Each zone will be
bounded by a polygon or more complex shape e.g. torus. Fare zones may
overlap, i.e. a stop may be in two zones. Fare zone can be concentric. Fare zone
can form hierarchies containing sub- and super- zones.

Define the Fare Zones in terms of:

e Explicitly: every single stop in the network is directly ‘attached' to the named
zone. This representation is used for fare calculation purposes.

e Indirectly: Zone areas are described by a polygon and fares are considered

2 For instance, the comb structure as used in Berlin is similar to the zone structure that is used in the Netherlands. The
zone structure as used in Berlin is quite different geographically to the zones in the Netherlands. However, they can all
be defined in terms of groups of points or polygons and the fact that the tariff is flat within a zone or comb is also a
common feature.
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to be in the zone if they reside within that boundary. This representation is
used for presentation purposes, e.g. on maps.

e Hierarchy: a zone can optionally be attached to a sub- or super- zone. E.g.
the Berlin combs are part of the bigger zone in which they reside.
Fare stages:

Fare stages are geographically points that demarcate a transition boundary for
charging a fare. A stage may be at a stop, or between stops.

NeTEXx
contribution

NeTEx provides a means to exchange the zone and stages and subsequent
updates. Common Network Definition elements from Partl are reused . with a
fare related properties attached to them.

Main actors

Fare planning systems.

Main objects

Partl : SCHEDULED STOP POINT, TARIFF ZONE, LINE, LINE SECTION,
POINT IN JOURNEY PATTERN,

Part3: FARE ZONE, FARE SECTION, FARE STRUCTURE ELEMENT, BORDER
POINT, FARE SCHEDULED STOP POINT. GEOGRAPHICAL INTERVAL

551.1.3

Use Case: Define routes and transfer points

Use Case: FARE-001-NETWORK-003 (#3)

Name

Define routes and transfer points

Source

Transmodel, FareXChange, BISON, TAP/TSI

Description

In some systems, in particular long distance rail, the fares will depend on the
routes taken or the transfers points used. There may be different prices for
alternative routes and / or alternative transfer points

For the fare structure the available routes may be specified as constraints on point
to point fares

NeTEx
contribution

NeTEx provides a means to exchange the actual routes and transfer points and
subsequent updates..

Main actors

Fare planning systems.

Main objects

SERIES CONSTRAINT, FARE POINT IN PATTERN
ROUTING usage parameter

55114 Use Case: Projections of Fare elements on maps
Use Case: FARE-001-NETWORK-004 (#4)
Name Projections of Fare elements on maps
Source Urban fare systems
Description Visualisations of the zones, fare stages and or routings will be needed for

passenger information, for example on maps. These may apply to whole areas,
or to specific sections of route

Stops and zones may require include projections onto different coordinate
systems with colours and symbols.
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NeTEXx
contribution

The NeTEXx representation can include projections onto different coordinate
systems .

Main actors

Fare planning systems.

Main objects

Partl : SCHEDULED STOP POINT, TARIFF ZONE, LINE, LINE SECTION,
POINT, LINK, ZONE, POINT PROJECTION, LINK PROJECTION, ZONE
PROJECTION, SCHEMATIC MAP, LOCATION SYSTEM

Part3: FARE ZONE, FARE SECTION, FARE SCHEDULED STOP POINT,
SERIES CONSTRAINT, FARE POINT IN PATTERN

55.1.1.5 Use Case: Determination of the basic fare structure factors
Use Case: FARE-001-NETWORK-005 (#5)
Name Determination of the basic fare structure factors
Source Transmodel, FareXChange, BISON, TAP/TSI
Description Determination of the basic fare structure factors. A fare structure factor represents
the basic quantitative value of consumed PT service for which tariffs can be
defined. A quantitative value can consist of space, time, qualitative factors or any
combination.
Define the fare structure factor in terms of:
e Space based.
The most common fare structure rules are space-based, more precisely
distance-based.
A space based factor defines a value of distance, represented in a distance
unit (e.g. KM), in stops, zones, stages, sections or combinations thereof.
and / or
e Time based.
The time-based factors are described in a similar way to the space-based
factors. A time based factor describes values of time for which a tariff can be
defined.
A time based factor is an value based on travel time, e.g. minute, hour.
and / or
e Quality based factor.
Another way to represent PT consumption is by defining quality factors.
Quality-based factors describe the quality categories that are experienced
while travelling. For instance, the current level of congestion or occupancy
(e.g. in %) may influence the tariff.
NeTEx NeTEx provides a means to exchange the factors between systems. The factors

contribution

may be chosen though a planning system or identified from an existing system. .

Main actors

Fare planning systems.

Main objects

PART1: FACILITY SET

PART3: GEOGRAPHICAL STRUCTURE FACTOR, GEOGRAPHICAL
INTERVAL, GEOGRAPHICAL UNIT, TIME STRUCTURE FACTOR, TIME
INTERVAL, TIME UNIT, QUALITY STRUCTURE FACTOR, TIME DEMAND
FACTOR.
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USAGE PARAMETERs: ROUND TRIP, ROUTING, FREQUENCY OF USE,
INTERCHANGING, USAGE VALIDITY PERIOD, etc

5.5.1.2 Provide data for definition of fare pricing (part of fare structure)

The use cases are denoted as FARE-001-PRICING-X where X is the ordered number.

5.5.1.21

Use Case: Determination of price currency and unit

Use Case: FARE-001-PRICING-001 (#6)

Name

Determination of price units and amounts

Source

Transmodel, FareXChange, BISON, NeTEx, TAP/TSI

Description

Prices must be given in a specific currency or units

o Define the currency or currencies in which the prices are represented. E.g.
EURO, GBP.

e Define the unit the prices are represented in. E.g. 0.01, 1 journeys

The currency and unit can be defined at different levels of specificity:

e For the entire tariff structure and implicitly for the tariff information
components within.

o Explicitly for the information components within the tariff structure, e.g. for a
DISTANCE MATRIX or for individual DISTANCE MATRIX ELEMENTS.

It is possible to have alternative prices in different currencies.

NeTEXx
contribution

NeTEXx provides a means to exchange the actual currencies and units.

Main actors

Fare planning systems.

Main objects

PRICE UNIT, FARE PRICE. PRICE GROUP, FARE TABLE

551.22

Use Case: Setting rounding and calculation factors

Use Case: FARE-001-PRICING-002 (#7)

Name

Setting rounding and calculation factors

Source

FareXChange, BISON, TAP/TSI

Description

Where fare calculations take place to derive a fare from base factors, or to derive
a fare from another fare, the results may need to be rounded to the nearest viable
currency amount, for example 50 cent intervals.

Rounding factors can be set for whole fares

Another datum of relevance is the actual start and end times of a fare day.

NeTEXx
contribution

NeTEXx provides a means to exchange the actual tariff and different versions of it.

Main actors

Fare planning systems.

Main objects

ROUNDING, ROUNDING STEP, FARE DAY.
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55123 Use Case: Market segmentation and user eligibility criteria
Use Case: FARE-001-PRICING-002 (#8)

Name Market segmentation and user eligibility criteria.

Source Transmodel, FareXChange, BISON, NeTEx

Description Particular products may be targeted at specific groups of users: for example
children, seniors, the disabled, disabled companions, veterans, holders of other
products such as rail cards etc
There may also be products for groups of users of a particular type.
To define the eligible user profiles of a product, the following steps are required:
e Determination of the criteria to define a user (e.g. age) and the required proof.
¢ Determination of concessionary discounts to be given to these categories of

users
NeTEx NeTEXx provides a means to exchange the user profiles and related conditions,

contribution

and the prices associated with them.

Main actors

Marketing planners, Fare planning systems

Main objects

USER PROFILE, GROUP TICKET, COMMERCIAL PROFILE, COMPANION
PROFILE, TYPE OF CONCESSION

USAGE PARAMETER PRICE, PRICING RULE, DISCOUNTING RULE,
LIMITING RULE.

5.5.1.3 Provide data for determination of basic fare tariffs (part of fare structure)

55.1.3.1 Use Case: Define Flat (including zero) prices
Use Case: FARE-001-TARIFF-001 (#9)
Name Define Flat (including zero) fare prices
Source Transmodel, FareXChange, BISON, NeTEXx
Description Some systems, especially bus, use a simple system of flat fares. A flat fare is

found in particular in systems for concessionary fares for elderly and disabled
people (for example 50p for any journey in Greater Manchester in 2005/06). A
special case are zero or “free” fares. In some areas such concessions extend to
rail travel as well.

Define the flat or zero fare and the conditions under which they are valid.
Applicable conditions can be

Network properties

User profile categories

Temporal categories

Or any combination of the above.

Note that concessionary travel is not “free” - typically it is priced and paid for by
government. A related use case, outside of the scope of NeTEX, is to model the
actual cost of this travel, requiring tin addition projected traffic volumes and

operating costs and margins. However the value to the user could be priced by
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using the normal prices for equivalent travel.

NeTEXx
contribution

Flat fares can be defined for different categories of user and other conditions. .

Main actors

Fare planning systems.

Main objects

FARE STRUCTURE ELEMENTS, VALIDITY CONDITION, DAY TYPE.
USER PROFILE, USAGE PARAMETER PRICE

55.1.3.2 Use Case: Determination of the basic fare structure tariff
Use Case: FARE-001-TARIFF-002 (#10)
Name Determination of the basic structure tariff
Source Transmodel, FareXChange, BISON, NeTEx, TAP/TSI
Description The base tariff is a set of Priceable elements for each of which a price is set
without concessionary reductions. The tariffs are defined for categories or
intervals of space (stops, zones or stages), travel time or combination. The basic
tariff factors can be represented in several way’s.
o Define a factor unit price.
Definition of the price per basic fare structure factor resulting in a linear price
function.
E.g. 1.05 EUR per Km, 0.79 GBP per minute, 1.50 EUR per zone.
o Define a tier table that maps a consumed amount of factor units to the due
tariff.
E.g. e.g. three coupons for a two zone journey.
o Define an OD distance matrix
Definition of a matrix that holds tariff distance and / or the actual tariff that is
due while travelling from Origin to Destination. Origins and destinations can
be defined as fare points, zones, stages or sections.
The pricing may involve estimating traffic volumes along with running costs in
order to arrive at a projected revenue and operating profit.
NeTEXx NeTEXx provides a means to exchange the actual basic prices and subsequent

contribution

revisions.

Main actors

Fare planning systems.

Main objects

FARE STRUCTURE ELEMENT, GEOGRAPHICAL STRUCTURE FACTOR,
GEOGRAPHICAL INTERVAL PRICE,

TIME STRUCTURE FACTOR, TIME INTERVAL PRICE, etc

DISTANCE MATRIX ELEMENT, DISTANCE MATRIX ELEMENT PRICE.

Examples of tariff tables:

Time factor units:

Hours travelled tariff
0to 0.5 2.0 EUR
05t01 3.0 EUR
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Distance factor units:

55.1.3.3

1t01.5 3.75 EUR
Etc.

Zones travelled tariff
Otol 2.0 EUR
1t03 3.0 EUR
3to6 4.0 EUR

Etc.

Use Case: Determination of tariff differentiation based on network properties

Use Case: FARE-001-TARIFF-003 (#11)

Name

Determination of tariff differentiation based on network properties

Source

Transmodel, FareXChange, BISON, NeTEx, TAP/TSI

Description

Derivative tariffs can be based on network properties, e.g. single or return, mode
of transport, express or stopping line, travel class.

Derivative tariff prices are usually a simple multiple of the standard or base fare,
but an arbitrary pricing rule may be indicated if necessary.

¢ Define the network properties and accompanying multipliers that need to be
used to differentiate tariffs. These properties will be represented by validity
conditions.

and

o Define the representation of the derived tariffs. The following representation
methods are possible:

Multiplier(s) with accompanying conditions that restrict to the corresponding
network property. Upon use, in case a condition applies, the selected multiplier is
used to multiply the base tariff to obtain the derived tariff.

For each determined base tariff, additional derivative tariffs can be added with
accompanying conditions that restrict to the corresponding network property.
Upon use, in case a condition applies, the corresponding tariff is selected.

NeTEx
contribution

NeTEXx provides a means to exchange the actual tariff and different versions of it.

Main actors

Fare planning systems.

Main objects

FARE PRICE (and specialisations), FARE STRUCTURE ELEMENTS,
USAGE PARAMETERSs (e.g. ROUND TRIP), CLASS OF USE

PRICING RULE, DISCOUNTING RULE, LIMITING RULE.

40




55134

Use Case: Addition of concessionary tariffs

Use Case: FARE-001-TARIFF-004 (#12)

Name

Addition of concessionary tariffs

Source

Transmodel, FareXChange, BISON, NeTEx, TAP/TSI

Description

Concessionary tariffs can be derived from the base tariffs according to specific
user profiles, e.g. reduction for the elderly or reduction for travellers with certain
disabilities, or the armed forces. The derivative tariffs with the conditions that
define their application can be contained by the tariff structure.

Derivative tariffs usually are a simple multiple of the standard or base fare, but an
arbitrary pricing rule may be indicated if necessary.

e Define the user profile categories and accompanying multipliers that need to
be used to differentiate tariffs. These properties will be represented by user
profiles.

o Define the representation of the derived tariff prices. The following
representation methods are possible:

Multiplier(s) with accompanying conditions that restrict to the corresponding profile
characteristic. Upon use, in case a condition applies, the selected multiplier is
used to multiply the base tariff to obtain the derived tariff.

For each determined base tariff, additional derivative tariffs can be added with
accompanying conditions that restrict to the corresponding profile characteristic.
Upon use, in case a condition applies, the corresponding tariff is selected.

Note:

Derivative tariffs can be packaged either as separate profiles of a common
product, or as separate products with separate sales packages. .

Which tariff derivative is actually applied during travelling is determined by the
profile characteristic of the traveller that is present within the product.

NeTEx
contribution

NeTEx provides a means to exchange the actual tariff.

Main actors

Fare planning systems

Main objects

FARE STRUCTURE ELEMENT,

USER PROFILE, GROUP TICKET, COMMERCIAL PROFILE, COMPANION
PROFILE, TYPE OF CONCESSION

USAGE PARAMETER PRICE, PRICING RULE, DISCOUNTING RUKE,
LIMITING RULE.

55135 Use Case: Addition of temporal derivative tariffs
Use Case: FARE-001-TARIFF-005 (#13)
Name Addition of temporal derivative tariffs
Source Transmodel, FareXChange, BISON, NeTEx TAP/TSI
Description Derivative tariffs can be based on time of day and day type, e.g. Higher rates

during rush hour on weekdays or a reduction during weekend or holidays. The
derivative tariffs with the conditions that define their application can be contained
by the tariff structure. The conditions are defined in the form of time band and day

types.

Derivative tariffs usually are a simple multiplier of the standard or base fare
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Define the temporal properties and accompanying multipliers that are used to
differentiate tariffs. The temporal properties will be represented by validity
conditions.

and

Define the representation of the derived fares. The following representation
methods are possible:

Multiplier(s) with accompanying validity conditions that restrict to the
corresponding network property. This multiplier is used to multiply the base tariff
to obtain the derived tariff.

For each base tariff, additional derivative tariffs can be added with accompanying
validity conditions that restrict to the corresponding network property.

NeTEx NeTEXx provides a means to exchange the actual tariff and different versions of it.
contribution

Main actors Fare planning systems.

Main objects FARE INTERVAL PRICE, FARE STRUCTURE ELEMENT, FARE DEMAND

FACTOR, FARE DEMAND FACTOR PRICEUSAGE, DAY TYPE, TIMEBAND
VALIDITY CONDITION

5.5.1.4 Provide data for determination of fare products

55141 Use Case: Determination of the product access rights

Use Case: FARE-001-PRODUCT-001 (#14)

Name Determination of the product access rights
Source Transmodel, FareXChange, BISON, NeTEx, TAP/TSI
Description A traveller who wants to travel using PT transport is required to acquire a product

that grants verifiable access to PT transport services. Access rights can be
expressed as combinations of different types of rights:

Spatial access rights.

Access to stages, zones, stop areas, domains, routes (one-way, retour), etc.
These access rights must be based on spatial or geographical entities as present
in the PT network definition.

May include restrictions on interchanging or the period of travel, etc.

Temporal access rights.

Access on certain operational days, day types, date and time periods.

Consumable access rights.
Access for a certain amount of services, e.g. 10 trips.

To define the access rights of a product, the following steps are required:

e Determination of the product access rights that are obtained on
acquirement of the product as part of the definition of the product.

e Determination of additional PT network properties that are required to
express the access right with sufficient accuracy.

Access rights including non-transport entities such as meals, add-ons, such as
sleeping accommodation and parking

NeTEXx NeTEXx provides a means to exchange the actual product access rights and
contribution associated
Main actors Fare planning systems, Passenger Information systems
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Main objects

ACCESS RIGHT PARAMETER ASSIGNMENT, GENERIC PARAMETER
ASSIGNMENT, ACCESS RIGHT IN PRODUCT,

FARE PRODUCT, VALIDABLE ELEMENT, ACCESS RIGHT IN PRODUCT,

USAGE Parameters. ROUTING, STEP LIMIT, ROUND TRIP, USAGE VALIDITY
PERIOD, INTERCHANGING

Product
Name “Train saldo”

Region “Twente” Access right Nation-wide Train

——————————————————————————————— " Sale price Free

Travel price 100% of tariff, allways

Accessright Twente, train/bus, 1 month
Sale price
- Child: free
- Teenager: 10,-
- Adult: 25 -
- Senior: free
Travel price
- Child: 40% of tariff OP, else 100%
- Teenager: 60% of tariff OP, else 100%
- Adult: 80% of tariff OP, else 100%

Product \
Name “Twente off-peak month reduction”

- Senior: 0% of tariff OP, else 50% /

Train network 4{ Tariff structure: 6 ct/ Km., validity train, nation-wide

|

55142

Bus network 4{ Tariff structure: 4 ct/ Km., validity bus, region twente ’

Figure 5 — Region “Twente” example (EXM)

Use Case: Determination of product interoperability

Use Case: FARE-001-PRODUCT-002 (#15)

Name

Determination of product interoperability

Source

FareXChange, BISON, NeTEx, TAP/TSI

Description

Determination of product interoperability, e.g. validity under joint PT Operators or
cross boundary validity and behaviour.

This is a further refinement of the “Determination of the product access rights”
use-case.

Product interoperability is defined by the product access rights; the access rights
may include other operator’s network

Where pricing involves assembling journey legs from different operators, well
defined boundary points are needed.

NeTEXx
contribution

NeTEx allows a global identifier scope to be enabled to allow the integration of
elements from many different networks

Main actors

Fare Management Systems, Passenger Information Systems
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Main objects

FAR PRODUCT, ENTITLEMENT, ENTITLEMENT PRODUCT, BORDER POINT,
SERIES CONSTRAINT.

55143

Use Case: Determination of product pre- and post- sale conditions

Use Case: FARE-001-PRODUCT-003 (#16)

Name

Determination of product pre- and post- sale conditions

Source

FareXChange, BISON, TAP/TSI

Description

Conditions may attach to the retailing of product, for example
e When bookings must be made

e Conditions for exchanging and refund

e Minimum Stay

e whether it may be exchanged for another product

e whether it may or transferred to another user,

e whether there is a reservation fee, etc

e the amount of luggage allowed,,

e etc.etc

These conditions need to be represented in a precise from that can be interpreted
by a machine, over, as well as having text renderings suitable for passengers.

Combination of PT Products

NeTEx
contribution

Conditions may be specified and attached to products. Both machine readable
representations and human readable text notices may be included.

Main actors

Fare Management Systems, Passenger Information Systems

Main objects

FARE PRODUCT, GENERIC PARAMETER ASSIGNMENT

USAGE PARAMETER, e.g. REFUNDING, EXCHANGING, PURCHASE
WINDOW, REPLACING, RESERVING, TRANSFERABILITY, LUGGAGE
ALLOWANCE.

USAGE PARAMETER PRICE,
SUMMARY CONDITION, SALES NOTICE, NOTICE ASSIGNMENT

55.1.44 Use Case: Determination of distribution conditions
Use Case: FARE-001-PRODUCT-004 (#17)

Name Determination of distribution conditions

Source FareXChange, BISON, NeTEx, TAP/TSI

Description Particular products may only be available through specific retail channels or in
specific countries. These conditions need to available in both machine and
human readable from.

NeTEXx NeTEXx provides a means to exchange the actual product information and

contribution

subsequent updates.

Main actors

Fare management systems, Passenger information systems, Retailing systems

Main objects

DISTRIBUTION CHANNEL, DISTRIBUTION ASSIGNMENT, SALES OFFER
PACKAGE

FULFILMENT METHOD PRICE
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55145

Use Case: Determination of materialized packages

Use Case: FARE-001-PRODUCT-005 (#18)

Name

Determination of materialized packages

Source

FareXChange, BISON, NeTEx, TAP/TSI

Description

Products may be packaged on a number of different types of ticket , electronic
and paper, and be sold through different channels with different methods of
fulfilment. Packages may bundle together different products, for example a train
and a metro ticket from different operators. Sometimes there will be an extra fee
for a particular method of fulfilment.

NeTEXx
contribution

NeTEXx provides a means to represent create sales packages comprising one or
more product and with specific conditions as to distribution, fulfilment, etc.

Main actors

Fare management systems, Passenger information systems, Retailing systems

Main objects

SALES OFFER PACKAGE, SALES OFFER PACKAGE ELEMENT,
DISTRIBUTION ASSIGNMENT, SALES OFFER PACKAGE

FULFILMENT METHOD, FULFILMENT METHOD PRICE

55146

Use Case: Determination of additional fees and charges for fare product

Use Case: FARE-001-PRODUCT-006 (#19)

Name

Determination of additional fees and charges for fare product

Source

FareXChange, BISON, NeTEx, TAP/TSI

Description

Sometimes there will be an additional arbitrary fee e.g. for boarding, taxes ,
delivery or other reasons.

Additional fees can be defined in the tariff structure.
Additional fees can be defined within a travel product.

The conditions that determine how and when the fee’s .are charged are always
part of the product definition.

NeTEXx
contribution

NeTEXx provides a means to exchange the actual product information and
subsequent updates.

Main actors

Fare planning systems, Passenger Information systems

Main objects

FARE STRUCTURE ELEMENT, USAGE PARAMETER, USAGE PARAMETER
PRICE, USAGE PARAMETER,

FULFILMENT METHOD PRICE

55147

Use Case: Determination of required product deposits and credit limits

Use Case: FARE-001-PRODUCT-007 (#20)

Name

Determination of product deposits and credit limits

Source

FareXChange, BISON, NeTEXx

Description

When travelling with a pay-as-you-go or post specified product, sometimes a
deposit is charged at the beginning of a trip that is returned when finishing the trip,
in other cases a minimum balance is required.

Define the deposit and or credit limit currency, unit and value.

NeTEXx

NeTEx provides a means to specify pay-as-you-go products the deposit and
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contribution

credit limits as part of the sales definition.

Main actors

Fare Management Systems, Passenger Information Systems

Main objects

CONDITION SUMMARY, CAPPED FARE PRODUCT, FARE PRODUCT PRICE,
LIMITING RILE,

55148 Determination of the product price and concessionary parameters.
Use Case: FARE-001-PRODUCT-008 (#21)

Name Determination of the product price and concessionary parameters.

Source Transmodel, FareXChange, BISON, NeTEx, TAP/TSI

Description Determination of the product price that is charged to the traveller. This charging
takes place at specific moments according to specific methods. E.g. pay as you
go, prepaid, post-paid etc. The price may be chosen from a precomputed table
of all combinations, or be derived from a base price
The product price is determined by the concessionary parameters that are
acquired. Product prices depend on:
User profile of the owner,
Travel class,
Time of travel (peak, of-peak)
The nature of the product or sales package
etc.
A price can be defined as an amount (e.g. sale price of a month reduction pass is
30,- euro) or as a calculation method (e.g. sale price for a one-way ticket is 60%
of the base tariff as defined in the tariff structure, applicable to seniors). In case a
product price (either for sale or usage) refers to the tariff structure, the calculation
method can be defined several way’s:
A tariff structure may contain several tariffs with individual validity conditions for
each factor. E.g. two tariffs between stop A and stop C, one for travel class 1 and
one for travel class 2. The selection of one of the tariff options is determined by
the product characteristics.
The product definition may contain a reduction percentage that is applied to the
tariff from the tariff structure. E.g. 60% of the base tariff for senior profile or 80% of
the base tariff during off-peak hours for all profiles. For the latter example a
calendar is also needed to define the period begin and end times.
Any combination of the above two categories, e.g. a reduction that is applied to
either the tariff for first or second class.
To define the price of a product, the following steps are required:
Determination of the concessionary parameter(s) that are relevant for the product.
Determination of the product sale- and usage- prices or price calculation rules,
depending on the concessionary parameters that are defined.

NeTEx NeTEx provides a means to exchange the actual product price information and
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contribution different versions of it.

Main actors Fare planning systems, Passenger Information systems

Main objects TARIFF, FARE PRICEs, PRICING RULEs, PRICING PARAMETER SET
USAGE PARAMETER, USAGE PARAMETER PRICE

FARE PRODUCT,

SALES OFFER PACKAGE, SALES OFFER PACKAGE ELEMENT

Product ﬁ)duct \
Name “Train saldo” Name “Twente monthly reduction”

Access right Nation-wide, train Access right Twente, train/bus, 1 month
Sale price Free Sale price
Travel price 100% of tariff - Child: free

- Teenager: 10,-

- Adult: 25,-

- Senior: free

Product Travel price

Name “One-way ticket (sale template)” - Child: 40%
Access right A to B, train - Teenager: 60%
Sale price 100% of tariff - Adult: 80%

Travel price Free

K Senior: 0%

Product
Name “One-way ticket (on travel doc)”
Access right Amsterdam to Utrecht, train

%ﬁj?;;e(ga'd) This product reveals a potential out
of scope requirement. If we need
sale price rules, we need “product
sale templates”. Currently, this type
of product is not carried in OV-Chip.

Figure 6 — Product pricing examples. (EXM)
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ﬁroduct
Name “Twente off-peak month reduction”

\

Access right Twente, train/bus, 1 month, first class Calendar

Sale price ]
_ Child: free Daytype Off-Peak
- Teenager: 20,- Sunday 00:00 - 23:59
- Adult: 45,- Monday 00:00 — 07:00, 09:00 — 23:59
- Senior: free

Travel price Tuesday 00:00 — 07:00, 09:00 — 23:59
- Child: 40% of tariff OP, else 100% Wednesday 00:00 — 07:00, 09:00 — 23:59
- Teenager: 60% of tariff OP, else 100% ) ] ) )
- Adult: 80% of tariff OP. else 100% Thursday 00:00 — 07:00, 09:00 — 23:59
- Senior: 0% of tariff OP, else 50% Friday 00:00 — 07:00, 09:00 — 23:59

\ / Saturday 00:00 — 23:39

Tariff structure (partly)

Distance tier First class Second class
0-9 km 0,80 0,45
10— 20 km 1,45 0,80
etc.

Figure 7 — Product pricing example (EXM)

55149 Use Case: Periodic product re-price
Use Case: FARE-001-PRODUCT-009 (#22)

Name Periodic product re-price

Source FareXChange

Description Existing fare structures are typically re-priced annually or at other intervals to
account for inflation and cost changes. New prices need to be supplied for the
same fare structure, typically applying a standard increase

NeTEx Prices can be exchanged separate from the underlying products.

contribution

Main actors

Fare planning systems, Passenger Information systems

Main objects

Partl: VALIDITY CONDITION
Part3: FARE FRAME, PRICE GROUP, FARE TABLE, ELL
ROUNDING, ROUNDING STEP

5.5.1.5 Provide data for distribution of information about fare products
55.1.5.1 Use Case: Provide information about fare product sales channels
Use Case: FARE-002-INFORMATION-001 (#23)
Name Provide information about fare product sales channels
Source FareXChange, NeTEx, TAP/TSI
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Description To provide information about links (web sites) and places (retailers) where
passengers may get fare information and where they may buy tickets / products
NeTEXx NeTEx can describe (group of) distribution channels (including topographic

contribution

places, i.e. country, distribution rights and payment methods) through which a
product may or may not be distributed.

Main actors

Fare management systems, Journey planning systems

Main objects

DISTRIBUTION CHANNEL, FULFILMENT METHOD, DISTRIBUTION
ASSIGNMENT, SALES OFFER PACKAGE, RETAIL CONSORTIUM

55152

Use Case: Provide information on fare products

Use Case: FARE-002-INFORMATION-002 (#24)

Name Provide information on fare products

Source Transmodel, FareXChange, BISON, NeTEx, TAP/TSI

Description To provide information on available fare products and their rules and restrictions
to passengers.
To distribute general planned information on fares dedicated to be published
(several types of displays including printed leaflets).

NeTEx For a sales package the assignment of a NOTICE to a SALES OFFER PACKAGE

contribution

or a GROUP OF SALES OFFER PACKAGESs can be described.

Main actors

Passenger Information Systems

Main objects

FARE PRODUCT, SALES OFFER PACKAGE, SALES OFFER PACKAGE
ELEMENT, GENERIC PARAMETER ASSIGNMENT, USAGE PARAMETER,
DISTRIBUTION CHANNEL, NOTICE ASSIGNMENT, NOTICE, DISTRIBUTION
ASSIGNMENT

55.1.53

Use Case: Provide fare information to on-line systems

Use Case: FARE-002-INFORMATION-003 (#25)

Name

Provide fare information to on-line systems

Source

Transmodel, FareXChange, BISON, NeTEx, TAP/TSI

Description

To provide general planned information on fares to online passenger information
services that provide fare information or enhance existing services with fare
information.

To provide base tariffs for a region, line or other applicable selection per profile
Typically such systems will

1. Calculate trip

2. Identify available fare products on this trip

3. Get price parameter : provide price if it is scheduled/fixed, if not call a "remote
price calculator if available

4. Provide links/information on sales channels

NeTEXx
contribution

A request for a specific information on public transport, expressed during a Pl
TRANSACTION.

Main actors

Passenger Information Systems

Main objects

FARE FRAME with all OBJECTS, objects from PIQUERY package
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55154

Use Case: Optimize journey plan for price

Use Case: FARE-002-INFORMATION-004 (#26)

Name

Optimize journey plan for price

Source

FareXChange, NeTEx, BISON

Description

To provide up to date fare parameters to identify conditions for lowest fare while
planning a journey. Taking into account the fare products that are owned by the
traveller and that that passenger information is conform to the actual charged
prices during sale and travel

NeTEXx
contribution

NeTEx allows the detailed fares and travel conditions to be specified in machine
readable form. These may be used by a journey planning engine to provide a
price optimised query.

Main actors

Journey planning systems

Main objects

FARE QUERY, SALES OFFER PACKAGE, TRAVEL SPECIFCATION.

55.1.5.5 Use Case: Provide Information about loyalty programs
Use Case: FARE-002-INFORMATION-005 (#27)
Name Provide information about loyalty programs
Source FareXChange, NeTEXx
Description To provide information about loyalty programs
NeTEXx NeTEx can describe TRAVEL DOCUMENTS (ticket, card...) allowing the right to

contribution

travel or to consume joint-services. It is also possible to describe ENTITLEMENTS
to access a service or to purchase a FARE PRODUCT issued by an organisation
that may not be a PT operator (e.g. military card).

Main actors

3 party systems

Main objects

SALE DISCOUNT RIGHT, ENTITLEMENT PRODUCT, TRAVEL DOCUMENT

55156 Use Case: Provide zones for maps
Use Case: FARE-002-INFORMATION-006 (#28)
Name Provide zones for maps
Source FareXChange, NeTEX,
Description To show fare zones on topographical and schematic maps
NeTEXx NeTEXx allows relevant coordinate and presentation data to be associated with the

contribution

Fare structure elements so that maps may be created to visualise fare zones and
routings.

Main actors

Passenger Information systems, Publishing systems.

Main objects

Partl: TARIFF ZONE, SHCEDULED STOP POINT, LINE, LINE SECTION,
NETWORK., SCHEMATIC MAP

Part3: FARE ZONE
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551.5.7

Use Case: Provide an overview of fare products / tariffs

Use Case: FARE-002-INFORMATION-007 (#29)

Name Provide an overview of fare products / tariffs

Source Transmodel, FareXChange, BISON, NeTEx, TAP/TSI

Description To provide an overview of available products and their prices and tariffs for a
region, line or other applicable selection per profile, e.g. for comparison purposes

NeTEXx NeTEx can provide a grouping of SALES OFFER PACKAGEs, their FARE

contribution

PRODUCTSs with ACCESS RIGHT PARAMETER ASSIGNMENT.

Main actors

Passenger Information systems, Publishing systems.

Main objects

SALES OFFER PACKAGE, FARE PRODUCT, CONDITION SUMMARY,
NOTICE.

55.1.6

5.5.1.6.1

Provide data for organisation of fare products sales

Use Case: Provide up to date fare parameters for price calculation

Use Case: FARE-002-SALES-001 (#30)

Name

Provide up to date fare parameters for price calculation

Source

Description

To provide up to date fare parameters for price calculation during sale and usage
for fare products

To provide sale and usage prices, rules and restrictions on fare products for a
specific passenger trip (taking into account a specific trip context, i.e. line, date,
time, interchanges, trip duration, distance, etc.) and that passenger information is
conform to the actual charged prices during sale and travel (exclusive yield
managed fares).

NeTEx
contribution

NeTEx provides structures for grouping of prices (specialization of PRICE
GROUP) that may be associated with all or any of DISTANCE MATRIX
ELEMENT, FARE STRUCTURE ELEMENT GEOGRAPHICAL INTERVAL,
GROUP OF ACCESS RIGHT PARAMETER, CLASS OF USE, OPERATOR,
VEHICLE MODE, FARE PRODUCT.

Main actors

Fare management systems, Journey planning systems

Main objects

Part2 : VEHICLE JOURNEY
Part3 FARE TABLE, PRICE GROUP, FARE PRICE, TRAVEL SPECIFICATION

55.16.2

Use Case: Product selection and purchase

Use Case: FARE-002-SALES-002 (#31)

Name Product selection and purchase
Source Transmodel, FareXChange, NeTEx
Description To describe a specific sales package and selected parameters as chosen by a

user and as potentially sold to them as a transaction.

The choice may be used to handoff between a passenger information system
used to find a product and a reservation engine used to buy it.
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For electronic purchase without any visible materialization of a ticket the record
may be used to provide an audit log that an app may use to give the user a record
of the purchases they have made.

There may be large numbers of such transactions exchanged independently of
the fare information itself.

NeTEXx
contribution

A sales transaction with a set of parameters representing a specific product
purchase can be described and exchanged.

Main actors

Retail systems, Passenger information system.

Main objects

SALES TRANSACTION FRAME with SALES TRANSACTION, TRAVEL
SPEIFCATION, SPECIFIIC PARAMETER ASSIGNMENT, USAGE PARAMETER,
SALES OFFER PACKAGE

55.1.6.3 Use Case: Provide Product specification for dynamic pricing
Use Case: FARE-002-SALES-003 (#32)

Name Provide Product specification for dynamic pricing

Source Transmodel, FareXChange, NeTEXx

Description In a yield managed system, prices are determine dynamically at time of purchase
by a pricing engine. Such systems typically require the user first to choose an
product that meets their conditions as to type of user, time of travel etc, and then
to request a price.

NeTEXx NeTEx allows products and conditions to be specified precisely so that the correct

contribution

inputs to a pricing engine can be provided and a suitable description of the
conditions can be made. The rustling pried package may be described by a sales
transaction.

Main actors

Retail systems, Passenger information system.

Main objects

FARE PRODUCT, FARE QUERY

55164 Use Case: Provide information for recurring trips / travel
Use Case: FARE-002-SALES-004 (#33)

Name Provide information for recurring trips / travel

Source Transmodel, FareXChange, NeTEXx

Description To provide the sale and usage price information for a recurring trip / travel and
pricing alternatives using applicable travel products, taking to account that
passenger information is conform to the actual charged prices during sale and
travel.

NeTEXx NeTEx can describe a REPEATED TRIP FARE QUERY which is a PASSENGER

contribution

QUERY about the best fare products to use for repeated similar trips.

Main actors

Fare management systems

Main objects

REPEATED TRIP FARE QUERY, PASSENGER QUERY, FARE QUERY, SALES
OFFER PACKAGE, TRAVEL SPECIFICATION.
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5.5.1.7 Provide fare data for support of PT operations

5.5.1.7.1 Use Case: Information exchange between rail and local transport
Use Case: FARE-002-OPERATIONS-001 (#34)
Name Exchange information between rail and local transport
Source Transmodel, FareXChange, NeTEXx, TAP/TSI
Description To exchange fare information between long distance (i.e. heavy rail) and local
public transport
NeTEx NeTEx can describe a FARE FRAME which is a set of all fare data defined.

contribution

Main actors

Passenger information system

Main objects

FARE FRAME with FARE PRODUCTs, USAGE PARAMETERS, DISTANCE
MATRIX ELEMENTs, FARE TABLEs

55.1.7.2 Plan fare information for service providers
Use Case: FARE-002-OPERATIONS-002 (#35)

Name Plan fare information for service providers

Source Transmodel, FareXChange, BISON, NeTEx

Description To plan general planned information on fares dedicated to be used by service
providers, such as PT operators, as a basis for derivation of information flows that
facilitate operational processes.

NeTEx FARE FRAME enables exchange of a set of pricing parameters and values that

contribution

apply to an individual element in the frame.

Main actors

Fare management systems

Main objects

FARE FRAME with FARE PRODUCTSs, FARE PRICEs, FARE TABLEs, ACCESS
RIGHT in PRODUCTSs

55173

Use Case: Provide fare information that applies to a PT Contract

Use Case: FARE-002-OPERATIONS-003 (#36)

Name

Provide fare information that applies to a PT Contract

Source

Transmodel, FareXChange, BISON, NeTEx, TAP/TSI

Description

To provide base tariffs that apply a PT contract by a PTO

To provide an overview of tariff units (distance, geo or time as applicable) and
their tariffs for a PT contract

To provide an overview of available and required products and their prices and
tariffs for a PT contract

NeTEXx
contribution

FARE FRAME enables exchange of a set of pricing parameters (including
TARIFFs) including set of parameters controlling pricing calculations.

Main actors

Fare management systems

Main objects

FARE FRAME with FARE PRODUCTSs, FARE PRICEs, FARE TABLEs, FARE
INTERVALS
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55174 Use Case: Provide information about interoperable products
Use Case: FARE-002-OPERATIONS-004 (#37)

Name Provide information about interoperable products

Source NeTEx

Description To provide information about inter-operable products properties and parameters.
where the same product can be placed in multiple PT modes (i.e. bus, train) and
multiple PTOs.

NeTEx NeTEx can provide that data thru FARE FRAME, which can group many PRE-

contribution

ASSIGNED FARE PRODUCTSs for different PT modes.

Main actors

Fare information systems of multiple operators

Main objects

FARE FRAMEs, FARE PRODUCTs, OPERATORS, FARE PRICE,
DISTRIBUTION CHANNEL, TRAVE DOCUMENT, ACCESS RIGHT
ASSIGNMENT, MODE, NETWORK USAGE PARAMETERS

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 Partl for a detailed description of the Physical Model and XSD mapping rules.

7 Public Transport Fares — Conceptual and physical data model

7.1 Introduction

7.2 Conceptual Model overview

7.2.1 Functional Domains

Transmodel breaks down “fare collection”: into the following areas:

— Fare policy specification:

54

characterisation of different fare structures through spatial and/or temporal parameters
(e.g. sections, zones, time periods, etc.),

specification of the access rights allowed on a network, i.e. access to services provided
on a transport network (e.g. trip on the metro network, trip on the bus network, access to
the 1st class waiting area,, etc. ) within a fare structure and the ways of using them (e.qg.
trip on the metro network during a time period of 2 hours, without successive on-board
validations, trip on an open bus network during 1h30 with mandatory on-board
validations and with the obligation to show an entitlement to use this right),

specification of marketable access rights, called fare products (e.g. service consumption
rights granted through a simple ticket), being possibly combinations of access rights
determined by different fare structures (called also “chained fare products”),

description of sale principles applied to the fare products (e.g. specification of fare
products sold as a package, and parameters describing the purchase rights, as for



instance the obligation to show an entitlement to purchase a certain fare product),
— Sales management:

— management of the sales network (not covered by Transmodel V5.1),

— sales operations (including fulfilment) (partly covered by Transmodel V5.1),
— management of customers (partly covered by Transmodel V5.1),

— collecting funds or accounting (not covered by Transmodel V5.1);

— Pricing:
— pricing parameters specification (partly covered by Transmodel V5.1),
— exact price calculation (not covered by Transmodel),
— Consumption control:
— access right validation & control (covered by Transmodel V5.1),
— fraud management (partly covered by Transmodel),
— collection and aggregation of consumption data (not covered by Transmodel V5.1);

— management of revenue sharing and clearing house activities (not covered in
Transmodel V5.1);

— Provision of information on fares.

NOTE All the comments indicating " not covered by Transmodel V5.1" will lead to complement to Transmodel that
will be integrated in Transmodel V6: NeTEX (including all its parts) can be said to be compliant with Transmodel V6 first
part will be released at about the same time as NeTEx Part 3.
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Figure 8 — Fare collection activities overview (SCHEMATIC)

7.2.2 Data Model Overview

The essential characteristic of the reference “fare collection” data model is that it is based on access rights
(i.e. service consumption rights), rather than on prices.
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An access right granted to a customer is a part of a service that a user is entitled to consume, and of which
the service provider (or another organisation) is able to control the consumption. A large variety of prices
may be attached to a particular access right, and it may be sold in a wide range of marketable
combinations. It is possible therefore to describe a price or a marketable package by starting from the
access right description, but the opposite is not true, or at least would result in a great complexity.

— Various access rights may be combined in order to form immaterial “fare products” (e.g. a “single
ride” granted by a fare product called “simple ticket” or multiple trips during one month” granted by
a fare product called “monthly pass”), which are marketable sets of access rights. One or several
fare products may be associated to a “travel document” and materialised (e.g. a paper single
ticket allowing only a “single ride” or an electronic card containing various fare products).
Combinations of fare products and travel documents are sold to customers as “sales packages”.
Each sold package is part of an individual “contract” with a particular customer.

— Controls are applied to access rights present on travel documents or in contracts, aimed at
validating the consumption. The modelling of data related to control and validation of fare use is
out of scope of NeTEx; however, the fact that fare products may represent “compound access
rights” and that their elementary “components” have to be validated at a certain point or under
some conditions, makes it necessary to be able to determine the elementary components of
access rights (called in Transmodel CONTROLLABLE ELEMENTs, FARE STRUCTURE
ELEMENTS, VALIDABLE ELEMENTS).

Pricing parameters are applied to access rights (either in a planning stage or, in the case of yield managed
fares, in real time, according to specific principles), fare products and sales packages, in order to calculate
the end price to be paid by the user.
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Access rights Control

Fare product

Sales Package Travel document

Sales Validation

Figure 9 — Fare collection main processes and concepts (SCHEMATIC)

7.2.3 Main Concepts

7.23.1

Access Rights

The definition of the access rights to use a public transport service is linked to:
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a set of rules, determined mainly by space-, time or quality -related parameters - called in this
document fare structure parameters - determining generic elements of the service offered for
consumption, called also theoretical access rights (e.g. the possibility to carry out a ride on a
service journey from one stop point to another on one single vehicle, the possibility to access a
closed system such as a metro network, i.e. to access the metro system and carry out a trip on
several vehicles etc.). Such elementary access rights may be combined in various marketable
combinations;

the definition of validity (limitation) rules, specifying the specific conditions to consume the generic
or combined elements with use of validity parameters (e.g. particular tariff zone, particular line,
specific operator, etc) or usage parameters, mainly linked to the characteristics of the practical
use of the right, e.g. linked to the type of user (user profile, commercial profile, the maximum
duration of a particular trip or set of trips, to the accompanying objects, such as luggage
allowance, specific permissions, such as interruption of the use of the right, use of specific route,
etc) ;



— the definition of means to materialise the access rights on travel documents (e.g. a throw-away
ticket, an electronic travel card, etc.) and to control their consumption (e.g. using validators,
turnstiles, manual controls, etc.).

7.2.3.2 Fare Structure and Tariff

The definition of fare structure elements is based on generic, mostly quantitative, rules that influence the
access rights regulating the consumption of transport services, and thus the price a passenger has to pay
for a specific consumption: limitation of the duration or the length of trips, the number of zones crossed, etc.

These rules describe the use of the transport system in terms of space, time and service quality (see
section 7.5-Fare Structure). Therefore, space-based, temporal and quality parameters will be specified and
attached to specific FARE STRUCTURE ELEMENTS by the fare structure.

The rules determining the access rights can be classified under two main categories:

— Global rules, determined by “fare structure parameters”, used to determine the validity of a range
of generic access rights providing the basis for calculating the price of their consumption. Such a
set of rules is classically called “fare structure”. A fare structure is mainly used to define generic
pricing rules (for instance, the main types of public transport fare structure are known as
“graduated fares” and “flat fares”). In a wider context, fare structure rules are also used to limit
validity, even when the consumption is free of charge (e.g. limitation of the duration or the length
of a trip, limitation of the number of zones crossed, etc.). Examples of Fare structure parameters
are: GEOGRAPHICAL INTERVAL, GEOGRAPHICAL UNIT, TIME INTERVAL, etc (see section
7.5);

— Validity limitation rules which consist in assigning certain “limiting parameters” to specific access
rights (see section 7.6-Access Rights Description-) For instance, a ride may be limited to a
specific area, a trip limited by the latest possible start time, a pass valid only for students,, etc.
Such limitations are expressed by two categories of parameters:

— ‘“validity parameters”, which affect the physical characteristics of access rights (mainly in
space or time); examples of validity limiting parameters are GROUP OF LINES, DAY
TYPE, etc.

— ‘“usage parameters”, which affect the actual use of access rights, such as USER
PROFILE, FREQUENCY OF USE, TRANSFERABILITY, etc..

A particular version of the fare structure fixes the values of the different parameters: this set of rules
together with well-defined parameter values builds a TARIFF.

7.2.3.3  Fare Products
Finally, the access rights are advertised to the public.

A FARE PRODUCT is an immaterial marketable element made available to the public. It can be purchased
and enables the owner to consume public transport or other services at specific conditions. It may consist
of specified access rights (PRE-ASSIGNED FARE PRODUCT) or other products (discounts, amount of
price unit, etc.).

In other words: the set of access rights granted by a travel document represent a FARE PRODUCT. It is a
set of VALIDABLE ELEMENTS that are determined by fare structure parameters, validity parameters and
usage parameters and may be considered as being combinations of FARE STRUCTURE ELEMENTS
(and/or CONTROLLABLE ELEMENTS).

Each access right component level (CONTROLLABLE ELEMENTs, FARE STRUCTURE ELEMENTSs
VALIDABLE ELEMENTS) is characterised by the type of limitation rule that can be applied to access right
components belonging to this level. The distinction between all three levels is only required for the most
complex fare systems.
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For NeTEx, the most relevant access right components are FARE STRUCTURE ELEMENTs and
VALIDABLE ELEMENTS as they are the most relevant for the provision of information on fares. However,
in some cases CONTROLLABLE ELEMENTSs are also relevant, when the information on the controls is
delivered.

To be comprehensive, the concept of a CONTROLLABLE ELEMENT is introduced in the reference data
model. CONTROLLABLE ELEMENTS represent the most elementary components that are determined by
the fare policy and are mainly dedicated to the “control process”.
7.2.3.4 Overview on Access Rights Levels, Parameter Types and Associated Concepts

7.2.3.4.1 Access Rights and Parameters
A fare structure is defined through a set of elements that represent access rights to the transport system.

The access rights are determined through a range of rules that enable price calculation. The rules are
basically of two types:

e (global (mostly quantitative) rules, determined through fare structure parameters and
e particular (consumption) limitation rules, determined through validity and usage parameters.
Global, quantitative rules are, sometimes combined with validity limitation rules.
7.2.34.2 Basic Data Model Concepts
In terms of data model concepts, the description of access rights is organised in a hierarchy of three levels:

— CONTROLLABLE ELEMENTS,
— FARE STRUCTURE ELEMENTS
— VALIDABLE ELEMENTS.

A fare structure is defined through FARE STRUCTURE ELEMENTSs that may be represented, for some
needs and in some cases, as sequences of CONTROLLABLE ELEMENTS.

FARE STRUCTURE ELEMENTs may build sequences to be validated “in one go” (VALIDABLE
ELEMENTS) i.e. as a set, without the possibility to use a single component as an isolated access right. In
many cases a FARE STRUCTURE ELEMENT is already a VALIDABLE ELEMENT.

A FARE PRODUCT: is an immaterial marketable element (access right, discount right, etc), made available
to the public. PREASSIGNED FARE PRODUCTSs represent the access rights determined by a (or a
sequence of) VALIDABLE ELEMENT(s).

FARE STRUCTURE ELEMENTS are typically determined through global rules, that may be combined with
validity limitation rules.

To VALIDABLE ELEMENTS (in some cases to FARE STRUCTURE ELEMENTSs as mentioned above) and
to FARE PRODUCTSs limitation rules apply, i.e. rules that either limit the validity by specific parameters: on
one hand by

— validity parameters (e.g. particular DAY TYPESs, a particular LINE, a specific OPERATOR, etc) on
the other hand

— by usage parameters, linked to the actual usage of the access rights (e.g. particular user profiles,
luggage allowance, booking possibility , necessity to provide a particular entitlement, etc).
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Figure 10 — Overview of the different parameters determining the components of access rights and
examples (SCHEMATIC)

7.2.3.5 Travel Documents, Contracts and Sales Packages

A FARE PRODUCT is immaterial, which means that the same FARE PRODUCT can be materialised on
various TRAVEL DOCUMENTSs according to a particular type (type of medium). For instance, a monthly
pass may be incorporated on a specific ticket or stored on an electronic card.

Classical TRAVEL DOCUMENTSs are anonymous, i.e. without any registration of the user.

If a registration takes place a CONTRACT is agreed between a customer and an organisation in charge of
collecting fares for using services (authority, operator or another service provider), this consumption being
ruled by the contract liabilities. Such an agreement is described by the CONTRACT entity.

A CONTRACT is immaterial, which means that is independent of the TRAVEL DOCUMENTSs on which the
whole CONTRACT or a subset of it may be loaded.

The FARE PRODUCTSs are associated with TRAVEL DOCUMENTSs in order to form packages suitable for

selling. A SALES OFFER PACKAGE is defined as a package to be sold as a whole, consisting of one or
several FARE PRODUCTs materialised thanks to one or several TRAVEL DOCUMENTS.

7.2.3.6  Sales Transactions
TRAVEL DOCUMENTS are usually allocated to customers on the occasion of a SALE TRANSACTION.

A SALE TRANSACTION is a log entry recording an elementary sale event. The following events shall be
recorded as a SALE TRANSACTION:

e sale of one fixed SALES OFFER PACKAGE, which means the sale of one or several FARE
PRODUCTSs that are attached in a fixed way on one or several TRAVEL DOCUMENTSs (e.g.
classical tickets);

e sale of one reloadable SALES OFFER PACKAGE, which means that the sold FARE PRODUCTSs
are loaded on a TRAVEL DOCUMENT allowing such a loading (e.g. magnetic or electronic card);
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e cancellation of loaded FARE PRODUCTS; this is meaningful in particular when a commercial offer
allows to replace an already purchased SALES OFFER PACKAGE by a more attractive one.

e initial contracting procedure with a customer; this is meaningful in particular when such a
procedure contains the CUSTOMER registration, before any product sale.

7.2.3.7 Prices

There is a large variety of methods to calculate the price to be paid. There is probably no generic solution
to model all possible price generation algorithms. Therefore, the data model includes a set of price entities,
which provide the data necessary to calculate the price in each of the cases. Specific algorithms are

responsible for applying the local price calculation rules to this basic data.

Fare Structure Definition

Bus trip zone 1t0 3
Metro trip 3 zones

Global view of global rule types
CONTOLLABLE ELEMENTs |
FARE STRUCTURE fare structure ’ \
ELEMENTSs parameter values
global access rights to services

-~
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Tariff Definition
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FARE STRUCTURE ELEMENTs limiting
VALIDABLE ELEMENTSs parameter
precise access rights to services values

r
Fare Product Definition !
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DISTRIBUTION CHANNELs

Figure 11 — Overview on Rules Types, Parameters and Concepts (SCHEMATIC)

7.3 Fare Model dependencies

NeTEx Part3 Fare model is modularised into a number of submodels defined as UML packages, these in

FULFILMENT METHODs
precise PRICEs
for marketable access rights

turn depend on Part2 and Partl packages.

structures
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The FARE ZONE Models describe the network related fare constructs.

The FARE STRUCTURE Models provide the various types of element used to represent fare



The FARE PRODUCT Models describes the available FARE PRODUCTSs .
The USAGE PARAMETER Models describe the limiting conditions for the fare products.

The FARE ACCESS RIGHT PARAMETER Models assign the access rights to specific products
and limiting parameters.

The SALE PACKAGE Model describes how the fare elements are combined as marketable
components.

The FARE PRICE Model and FARE TABLE Model present FARE PRICEs and PRICE GROUPs,
and the FARE CALCULATION Model holds common pricing parameters.

The TRAVEL DOCUMENT Model indicates the types of available travel document.
The PARKING TARIFF Model records prices for PARKING.
The FARE CONTRACT model describes identified CUSTOMERSs and their contracts.

The SALES TRANSACTION model records sales of SALES OFFER PACKAGEs as specific
selections of fare elements.

The FARE VALIDATION AND CONTROL Model describes basic validation and control Elements
useful for grouping access rights and for interacting with downstream validation and control
systems.

The FARE FRAME Model describes the elements used to group fare data for exchange.
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Figure 12 — Part 3 Fare Management Package Dependencies (UML)

The following diagram gives an overview of the dependencies between the models of NeTEx Part3.
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Figure 13 — Fare Model Dependencies (UML)
7.3.1 NeTEx Part3 Use of Version Frames

NeTEx uses VERSION FRAMEs (see Partl) as a mechanism for grouping related instances of data into a
single package for exchange. Partl and Part2 provide different types of concrete frames for different
types of data. For example, stop related data may be exchanged with a SITE FRAME; timetable related
data with a TIMETABLE FRAME. A COMPOSITE FRAME may be used to group different concrete frames
with related data, for example a timetable and its stops (since elements on one type frame may reference
elements in another). NeTEx Part3 provides two types of concrete VERSION FRAME to organise fare
related data.

e A FARE FRAME is used to exchange fare definitions and prices (these may be exchanged
together or separately). In effect it provides the reference data for sales transaction systems. Partl
& Part2 elements referenced by the fare data may be included using a COMPOSITE FRAME if
required.

e A SALES TRANSACTION FRAME is used to exchange customer and sales data. Typically there
will be large volumes of such data generated by day to day use of the system that are aggregated
and exchange frequently and independently of the FARE FRAME data elements.

7.3.2 Fare Frame
7.3.21 FARE FRAME - Conceptual MODEL
The elements of the FARE MODEL can be grouped with a FARE FRAME, which holds a coherent set of

Fare related elements for data exchange. See VERSION FRAME in the NeTEx Framework section for
general concepts relating to version frames.
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FARE FRAMEs can be used to exchange all the various fare elements such as FARE STRUCTURE
ELEMENTs, FARE PRODUCTs, SALES OFFER PACKAGEs, including prices. Using a COMPOSITE
FRAME, FARE FRAMESs can be assembled as a coherent, versioned set along with other types of NeTEXx
Data in other frames, for example SITE FRAMEs defining stops and TARIFF ZONEs, or SERVICE
FRAMEs with VEHICLE JOURNEYs. The components of a FARE FRAME are described in detall in the

following sections.
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7.3.2.2

Figure 14 — Fare Frame Contents — Conceptual Model (UML)

Fare Frame — Physical Model

The following diagram shows an overview of the Physical model for a FARE FRAME.
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Figure 15 — Fare Frame Contents — Physical Model (UML)

The following diagram shows the Physical model for a FARE FRAME.
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Figure 16 — Fare Frame — Physical Model Detail (UML)

Fare Frame — Attributes and XSD

FARE FRAMESs group together sets of fare data for exchange.

7.3.2.31

FareFrame — Model Element

A set of Fare data elements (FARE STRUCTURE ELMENTs, FARE PRODUCTSs, FARE PRICEs, etc.) to
which the same VALIDITY CONDITIONs have been assigned.

Table 3 — FareFrame — Element

Classifi- Name Type Cardi Description

cation nality

> > VersionFrame > | FARE FRAME inherits from VERSION FRAME.
«PK» |id FareFrameldType 1:1 |Identifier of FARE FRAME.
«FK» | ServiceCalendarRef | ServiceCalendarldType 0:1 |Reference to SERVICE CALENDAR for FARE
FRAME.

GROUP | FareDefaultsGroup | FareDefaultsGroup 0:1 | Default values for pricing calculations - see below.
GROUP | NoticesInFrame- NoticesInFrameGroup 0:1 |NOTICE elements used in frame. See below.
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Group

GROUP | FareRoutinglIn- FareRoutingInFrame- 0:1 |FARE ROUTING elements used in frame. See
FrameGroup Group below.

GROUP | FareSeriesinFrame- | FareSeriesinFrameGroup 0:1 |FARE SERIES CONSTRAINT elements used in
Group frame. See below.

GROUP | DistanceMatrixEleme | DistanceMatrix- 0:1 | DISTANCE MATRIX ELEMENT elements used in
ntsinFrameGroup ElementsinFrameGroup frame. See below.

GROUP | FareStructure- FareStructureElements- 0:1 |FARE STRUCTURE elements used in frame. See
ElementsinFrame- InFrameGroup below.
Group

GROUP |ValidableElements- | ValidableElementsin- 0:1 |VALIDABLE ELEMENT elements used in frame.
InFrameGroup FrameGroup See below.

GROUP | FareProduct- FareProductElements- 0:1 |FARE PRODUCT elements IN FRAME GROUP
ElementsinFrame- InFrameGroup elements used in frame. See below.
Group

GROUP | FarePriceElements- | FarePriceElements- 0:1 |FARE PRICE elements IN FRAME GROUP
InFrameGroup InFrameGroup elements used in frame. See below.

GROUP | SalesDistribution- SalesDistribution- 0:1 |SALES DISTRIBUTION elements IN FRAME
InFrameGroup ElementsinFrameGroup GROUP elements used in frame. See below.

GROUP | TravelDocuments- TravelDocuments- 0:1 |TRAVEL DOCUMENTs elements IN FRAME
InFrameGroup InFrameGroup GROUP elements used in frame. See below.

GROUP | SalesPackage- SalesPackage- 0:1 |SALES OFFER PACKAGE elements IN FRAME
InFrameGroup InFrameGroup GROUP elements used in frame. See below.

GROUP | ParkingTariff- ParkingTarifflnFrame- 0:1 |PARKING TARIFF elements IN FRAME GROUP

InFrameGroup

Group

elements used in frame. See below.
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FareFrame_VersionFramesStructure (restriction)
| Eettributes

EE; DataManagedObjectGroup

Common Properties of an object managed by a
responsible ORGANISATION

[ FareFrame ?7% ag; VersionFrameGroup

I type \ FareFrame_VersionFrameStructure

Elements of a VERSION FRAME

FareDefaultsGroup [

Default descriptive prop
Apply to all members u

B v
NoticesInFrameGroup [

Elements for use of NOTICES in a frame

a FARE FRAME
erridden

FareRoutinginFrameGroup

Additional descriptive properties of a FARE FRAME

FareSeriesinFrameGroup [H]

Additional descriptive properties of a FARE FRAME

FareZoneModelGroup [

Fare Zone Model Elements for a FARE FRAME

A%X FareFrameGroup [I] @ FareStructureModelGroup [

Elements for a FARE FRAME Fare Structure Model Elements for a FARE FRAME

FareProductsinFrameGroup [+]

Fare Product Elements contained in a FARE FRAME

FarePricesinFrameGroup [H]

FARE TABLES in frame

SalesDescriptionModelGroup ]

Sales Description Model Elements for a FARE
FRAME

~" (ParkingTariffinFrameGroup [3]

Properties of PARKING TARIFFs in FRAME

Figure 17 — FareFrame — XSD
7.3.2.3.2 FareDefaultsGroup — Group

The set of default values for pricing etc., to be used for elements in a frame if not explicitly specified on
individual elements.

Table 4 — FareFrameDefaults — Element

Classifi- | Name Type Cardin- Description

cation ality

«FK>» Mode VehicleModeEnum 0:1 Default vehicle MODE for FARE FRAME.
«FK» Transport- Transport- 0:1 Default ORGANISATION for FARE FRAME.

OrganisationRef | OrganisationRef

«FK» Pricing- PricingParameterSet 0:1 PRICING PARAMETER SET associated with
ParameterSet FARE FRAME. See later.
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=Mode
typeTVehicIeModeEnumeration
Default TRANSPOT MODE.

=TransportOrganisationRef .
a TETOPOTES @
type | OrganisationRef Structure

A
Reference to an TRANSPORT ORGANISATION.

= AuthorityRef
(FareDefauItsGroup)j EE] |_AuthorityR e
type | AuthorityRef Structure

Default descriptive properties of a FARE FRAME ‘
Apply to all members unless ov erridden. Reference to an AUTHORITY.

EOperatorRef =
type | OperatorRefStructure

Reference to an OPERATOR.

» PricingParameterSet
type | PricingParameterSet_VersionedStructure

Parameters describing how the results of calculations are
to be rounded to the nearest quantum.

Figure 18 — FareDefaultsGroup — XSD
7.3.2.3.3 NoticesInFrameGroup — Group
The NoticesInFrameGroup holds the NOTICE related elements for the frame.

Table 5 — NoticesinFrameGroup — Group

Classifi- Name Type Cardinality Description
cation
“‘cntd» | notices Notice 0:* NOTICEs in the frame. See Partl for a definition

of the Notice Element.

“‘cntd» | notice- NoticeAssignment 0:* NOTICE ASSIGNMENTS in the frame.

Assignments
See NeTEx Partl & Part2 for a definition of the

NOTICE ASSIGNMENT element.
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NoticesInFrameGroup [H]

Elements for use of NOTICEs in a frame.

=

| notices

type \ noticesinFrame_RelStructure

NOTICEs in frame

noticesInFrame_RelStructure

T | Erettributes
é_“—@ , Notice #
type | Notice_VersionStructure

1.¥

A note or footnote about any aspect of a service, e.g. an
announcement, notice, etc. May have different DELIVERY
VARIANTS for different media.

—L | noticeAssignments

noticeAssignmentsinFrame_RelStructure

s [Hrattributes
type \ noticeAssignmentsinFrame_RelStructure “—E)El NoticeAssignment
»
NOTICE ASSIGNMENTS in frame type | NoticeAssignment_VersionStructure

1.¥
The assignment of a NOTICE showing an exception in a

JOURNEY PATTERN, a COMMON SECTION, ora VEHICLE
JOURNEY, possibly specifying at which POINT IN JOURNEY

PATTERN the validity of the NOTICE starts and ends
respectively .

Figure 19 — NoticesInFrameGroup — XSD

7.3.2.34 Fare Zone — Groups
7.3.2.34.1 FareRoutingInFrameGroup — Group
The FareRoutingInFrameGroup holds the elements in the frame that relate the fare structures to the
network.
Table 6 — FareRoutingInFrameGroup — Group
Classifi- Name Type Cardinality Description

cation

“cntd» | borderPoints BorderPoint 0:* BORDER POINTs in FARE FRAME.

“‘entd» |fareScheduled- FareScheduledStopPoint 0:* FARE SCHEDULED STOP POINTs in FARE

StopPoints FRAME.
“‘cntd» |fareZone FareZone 0:* FARE ZONEs in the FARE FRAME.
“cntd» |fareSections FareSection 0:* FARE SECTIONSs in the FARE FRAME.
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borderPointsinFrame_RelStructure

| borderPoints J E‘E 'BorderPoint
Iype\borderPointsInFrarre_ReIStructure ] t pe\BorderPoint ValueStructure

BORDER POINTs in FRAME. 1.¥

Designated BORDER POINT.

fareScheduledStopPointsInFrame_RelStructure

,ScheduledStopPoint )
type | ScheduledStopPoint_VersionStructure

A POINT where passengers can board or alight
from vehicles.

| | fareScheduledStopPoints
type \ fareScheduledStopPointsInFrame_RelStructure

FARE SCHEDULED STOP POINTs in FRAME.

,FareScheduIedStopPoint -
type \ FareScheduledStopPoint_VersionStructure

(FareRoutingInFrameGroupE E—H* A POINT where passengers can board or alight from

vehicles and that is designated fare point.

Additional descriptive properties of a
FARE FRAME.

fareZonesInFrame_RelStructure

| | fareZones E)a ,FareZone
type \ fareZonesInFrame_RelStructure type \ FareZone_VersionStructure

FARE ZONEs in FRAME. 1.¥

A specialization of TARIFF ZONE to
include FARE SECTIONS

fareSectionsinFrame_RelStructure

| fareSections | E‘H ,FareSection
Iype\fareSectionsInFrame_ReIStructure t pe\ FareSection_VersionStructure

FARE SECTIONs in FRAME. 1.¥

A subdivision of a JOURNEY PATTERN
consisting of consecutive POINTs IN
JOURNEY PATTERN, used to define an
element of the fare structure.

Figure 20 — FareRoutingInFrameGroup — XSD
7.3.2.34.2 FareSeriesinFrameGroup — Group

The FareSeriesinFrameGroup holds the SERIES CONSTRAINT elements for the frame. These limit the
allowed routings.

Table 7 — FareSeriesInFrameGroup — Group

Classifi- Name Type Cardinality Description
cation
“cntd» |series- SeriesConstraint 0:* SERIES CONSTRAINTSs in the FARE FRAME.

Constraints

seriesConstraints
(FareSeriesInFrameGroup/l;" E)ﬂ

type | fareSeriesInFrame_RelStructure
Additional descriptive properties of a FARE FRAME.

FARE PRODUCTSs in FRAME.
Figure 21 — FareSeriesIinFrameGroup — XSD
7.3.2.3.5 Fare Structure — Groups
7.3.2.35.1 FareStructureModelGroup — Group

The FareStructureModelGroup holds the FARE STRUCTURE elements for the frame.
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Table 8 — FareStructureModelGroup — Group

Classifi- Name Type Cardin- Description
cation ality
[GROUP] | Geographic- GeographicFactors- 0:* Elements for GEOGRAPHIC FACTORSs in FARE
Factors- InFrameGroup FRAME.
InFrameGroup
“‘cntd» | TimeFactors- TimeFactors- 0:* Elements for TIME FACTORs in FARE FRAME.
InFrameGroup InFrameGroup
“cntd» | FareStructure- FareStructureElements- 0:* Elements for FARE STRUCTURE ELEMENTS in
Elements- InFrameGroup FARE FRAME.
InFrameGroup
“cntd» | ValidableElements- | ValidableElements- 0:* Elements for VALIDABLE ELEMENTSs in FARE
InFrameGroup InFrameGroup FRAME.

(FareStructureModeIGrouij

7.3.2.35.2

Fare Structure Model Elements fora FARE FRAME.

—(FareFactorsInFrameGroup

Fare factors in FRAME

—(DistancelVlatrix Elementsin FrameGroup

D=y

DISTANCE MATRIX ELEMENTs in FRAME

—(FareStructureEIements InFrameGroup

Fare Structure elements in FRAME

- (ValidabIeEIementsInFrameGroup

Validable Elements contained in a FARE FRAME.

FareFactorsinFrameGroup — Group

Figure 22 — FareStructureModelGroup — XSD

The FareFactorsinFrameGroup holds the FARE FACTOR elements for the frame, including units,

intervals and actual factors.

Table 9 — FareFactorsinFrameGroup — Group

Classifi- Name Type Cardinality Description

cation

“cntd» | geographical- GeographicaUnits 0:* GEOGRAPHICAL UNITs in FARE FRAME.
Units

“cntd» | geographical- Geographicallntervals 0:* GEOGRAPHICAL INTERVALs in FARE FRAME.
Intervals

“‘cntd» | geographical- Geographical- 0:* GEOGRAPHICAL STRUCTURE FACTORs in
StructureFactors | StructureFactor FARE FRAME.
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“‘cntd» | timeUnits TimeUnits 0:* TIME UNITs in FARE FRAME.

“cntd» |timelntervals Timelntervals 0:* TIME INTERVALs in FARE FRAME.

‘cntd» | timeStructure- TimeStructureFactor 0:* TIME STRUCTURE FACTORs in FARE FRAME.
Factors

“‘cntd» | qualityStructure- | QualityStructureFactor 0:* QUALITY STRUCTURE FACTORs in FARE

Factors

FRAME.

(FareFactorSIn Fram eGroupH E—)a—

Fare factors in FRAME

Geographic factors in FRAME

Time factors in FRAME

| timeUnits

- (QualityFactorsInFrameGroupH E—)El

Quality factors in FRAME

| geographicalUnits )
type | geographicalUnits_RelStructure 4

GEOGRAPHICALUNITs in Frame

geographicallntervals

GeographicFactorsinFrameGrou |&@ :
_( grap P type\geographicalIntervals_ReIStructure:E

GEOGRAPHICALINTERVALs in Frame

geographicalStructureFactors

G
type | geographicalStructureFactors_RelStructure |

GEOGRAPHICALSTRUCTURE FACTORS in Frame

I
type | timeUnits_RelStructure E

TIME UNITsin Frame

timelntervals

TimeFactorsinFrameGroup |- E—)El— - E
| | type[timeintervals_RelStructure |

TIME INTERVALs in Frame

timeStructureFactors @
type \ timeStructureFactors_RelStructure |

TIME STRUCTURE FACTORS in Frame

qualityStructureFactors

M
type | quality StructureFactors_RelStructure N

QUALITY STRUCTURE FACTORS in Frame

Figure 23 — FareFactorsinFrameGroup— XSD

7.3.2.35.3 DistanceMatrixeElementsinFrameGroup — Group
The DistanceMatrixeElementsinFrameGroup holds the DISTANCE MATRIX ELEMENT elements for the
frame.
Table 10 — DistanceMatrixeElementsinFrameGroup — Group
Classifi- Name Type Cardinality Description
cation
“‘cntd» | distanceMatrix- | DistanceMatrixElement 0:* DISTANCE MATRIX ELEMENTs in the FARE
Elements FRAME.
“cntd» | groupsOf- GroupOfDistance- 0:* GROUPs OF DISTANCE MATRIX ELEMENTS in
DistanceMatrix- | MatrixElements the FARE FRAME.
Elements
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(DlstanceMatrlerlementsInFram eGroupH E—)}

DISTANCE MATRIX ELEMENTs in FRAME

7.3.2.35.4

J distanceMatrixBements

\ type \ distanceMatrixElements_RelStructure

TIME UNITs in Frame

3

distanceMatrixBements_RelStructure

T (Bt

:DlstanceMamelemeanef
type | DistanceMatrixElementRef StructureElement

Reference to a DISTANCE MATRIX ELEMENT

LDistanceMatrixElement
type | DistanceMatrixElement_VersionStructure

A particular tariff, described by a combination of parameters

—+ ‘ groupsOfDistanceMatrixEements

| type | groups Of DistanceMatrixBlements_RelStructure

TIME UNITs in Frame

groupsOfDistanceMatrixBements_RelStructure

7 [Eawbues]

Reference to a GROUP OF DISTANCE MATRIX ELEMENTS.

|’GroupOfDistanceMatrixEIements

type | GroupOf DistanceMatrixElements_VersionStructure

A particular tariff, described by a combination of parameters

:GroupOfDistanceMatrixElementsRef
type | GroupOf DistanceMatrix ElementsRef StructureBlement

Figure 24 — DistanceMatrixElementsinFrameGroup — XSD

FareStructureElementsinFrameGroup — Group

The FareStructureElementsinFrameGroup holds the fare structure definition elements for the frame,
including , FARE STRUCTUR ELEMENTS, and TARIFFs.

Table 11 — FareStructureElementsinFrameGroup — Group

Classifi- Name Type Cardinality Description

cation

“cntd» | fareStructure- FareStructureElement 0:* FARE STRUCTURE ELEMENTs in FARE
Elements FRAME.

“cntd» |tariffs Tariffs 0:* TARIFFs in the FARE FRAME.

(FareSlructureElem entsInFram eGroupH E)}

Fare Structure elements in FRAME

7.3.2.355

T
| fareStructureBements

E: E‘)a ,FareStructureBement -
| type \ fareStructureBementsinFrame_RelStructure T type | FareStructureElement_VersionStructure

FARE STRUCTURE ELEMENTSs in FRAME

L i tariffs

| type \ tariffsinFrame_RelStructure

TARIFFs in FRAME

fareStructureBementsinFrame_RelStructure

1.¥

A sequence or set of CONTROLLABLE ELEMENTS to which
rules for limitation of access rights and calculation of prices (fare
structure) are applied.

tariffsiInFrame_RelStructure

=

[ ariff
type | Tariff _VersionStructure

1.¥
A particular tariff, described by a combination of parameters.

Figure 25 — FareStructureElementsinFrameGroup — XSD

ValidableElementsinFrameGroup — Group

The ValidableElementsinFrameGroup holds structural fare definition elements for the frame, including
VALIDABLE ELEMENTs, CONTROLLABLE ELEMENTS.
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Table 12 — ValidableElementsinFrameGroup — Group

Classifi- Name Type Cardinality Description
cation
“cntd» |validable- ValidableElement 0:* VALIDABLE ELEMENTSs in FARE FRAME.
Elements
“cntd» |controllableElem | ControllableElement 0:* CONTROLLABLE ELEMENTSs in FARE FRAME.
ents

validableBementsIinFrame_RelStructure

T !
| validableBements ‘E: E)a ’ValidabIeEIement -
| type \ validableHementsinFrame_RelStructure type \ ValidableElement_VersionStructure

VALIDABLE ELEMENTSs in FRAME. 1.¥

A sequence or set of FARE STRUCTURE ELEMENTS, grouped
together to be validated in one go.

(ValidableElememsInFrameGroupE E)}

Validable Elements contained in a FARE FRAME.

controllableBementsinFrame_RelStructure

1 i controllableBements ~ E’H ,ControllableBement AL
| type \ controllableHementsinFrame_RelStructure type \ ControllableElement_VersionStructure

CONTROLLABLE ELEMENTSs in FRAME 1.¥

The smallest controllable element of public transport consumption,
all along which any VALIDITY PARAMETER ASSIGNMENT
remains valid.

Figure 26 — ValidableElementsinFrameGroup — XSD
7.3.2.3.6 Fare Products — Groups
7.3.2.3.6.1 FareProductsinFrameGroup — Group

The FareProductsinFrameGroup holds the fare definition elements for the frame, including FARE USAGE
PARAMETERS, ACCESS RIGHT PARAMETERs, FARE PRODUCTSs, TARIFFs, and FARE PRICEs.

Table 13 — FareProductsinFrameGroup — Group

Classifi- Name Type Cardinality Description

cation

‘cntd» |usage- UsageParameter 0:* USAGE PARAMETERS in the FARE FRAME.
Parameters

‘cntd» |accessRight- AccessRightParameter- 0:* ACCESS RIGHT PARAMETER ASSIGNMENTSs
Parameter- Assignment in the FARE FRAME.
Assignments

“cntd» | fareProducts FareProduct 0:* FARE PRODUCTSs in the FARE FRAME.
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J usageParameters

\ type \ usageParametersinFrame_RelStructure E—)a

FARE USAGE PARAMETERS in FRAME.

usageParametersinFrame_RelStructure

,UsageParameter_
| type | DataManagedObjectStructure

3

1.¥

A parameter used to specify the use of a SALES
PACKAGE ora FARE PRODUCT.

| UsageParameter

| type [ UsageParameter_VersionStructure

1.¥

A parameter used to specify the use of a SALES
PACKAGE ora FARE PRODUCT.

J accessRightParameterAssignments #:

\ type \ accessRightParameterAssignmentsinFrame_Rel...

(FareProductsInFrameGroude @

Fare Product Elements contained in a FARE FRAME

ACCESS RIGHT PARAMETER ASSIGNMENTS in frame

accessRightParameterAssignmentsinFrame_RelStructure

,AccessRightParam eterAssignment_ _#

Ltype DataManagedOb'ectStructure

1.¥

A parameter used to specify the use of a SALES
PACKAGE ora FARE PRODUCT.

J AccessRightParameterAssignment

| type [ AccessRightParameterAssignment_VersionStru...

:

A parameter used to specify the use of a SALES PACKAGE or a
FARE PRODUCT

1.¥

J GenericParameterAssignment

| type \ GenericParameterAssignment_VersionStructure

1.¥
A VALIDITY PARAMETER ASSIGNMENT specify ing practical
parameters during a TRAV EL GenericATION, within a given
fare structure (e.g. the origin or destination zone in a
zone-counting sy stem)..

3

| ValidityParameterAssignment

| type \ ValidityParameterAssignment_VersionStructure

1.¥
An ACCESS RIGHT PARAMETER ASSIGNMENT relating a
fare collection parameter to a theoretical FARE PRODUCT (or
one of its components) or a SALES PACKAGE.

1 ‘ fareProducts

\ type \ fareProductsinFrame_RelStructure E‘E

FARE PRODUCTs in FRAME

fareProductsInFrame_RelStructure

Figure 27 — FareProductsinFrameGroup — XSD

7.3.2.3.7 FarePricesinFrameGroup — Group

The FarePricesIinFrameGroup holds the fare price elements for the frame, including PRICE GROUPs and

FARE TABLEs.

Table 14 — FarePricesIinFrameGroup — Group

Classifi- Name Type Cardinality Description
cation
“cntd» | priceGroups PriceGroup 0:* PRICE GROUPs in the FARE FRAME.
“cntd» | priceGroups PriceGroup 0:* PRICE GROUPs in the FARE FRAME.
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priceGroups

type \ farePricesInFrame_RelStructure

PRICE GROUPs in FRAME.

(FarePrices InFram eGroupH E)ﬂ

FARE TABLEs in frame.

fareTables

type \ fareTablesInFrame_RelStructure

FARE TABLEs in FRAME.

¢‘_F

farePricesInFrame_RelStructure

’PriceGroup_ 'H
type \ GroupOfEntities_VersionStructure

A grouping of prices, allowing the grouping of
numerous possible consumption elements into a
limited number of price references, or to apply
grouped increase, in value or percentage.

PriceGroup IJH
type | PriceGroup_VersionStructure ']

A grouping of prices, allowing the grouping of
numerous possible consumption elements into a
limited number of price references, or to apply
grouped increase, in value or percentage.

fareTablesInFrame_RelStructure

o=

aFar eTable_ ]
type \ GroupOfEntities_VersionStructure

1.¥
A grouping of prices that may be associated with a
DISTANCE MATRIX ELEMENT, FARE
STRUCTURE ELEMENT or other PRICEABLE
OBJECT

FareTable
type | FareTable_VersionStructure

1.¥
A grouping of prices that may be associated with a
DISTANCE MATRIX ELEMENT, FARE

STRUCTURE ELEMENT or other PRICEABLE
OBJECT

StandardFareTable

type { StandardFareTable_VersionStructure

-@

1.¥

A set of price for a combination of price features in a
Tariff.

Figure 28 — FarePricesIinFrameGroup — XSD

7.3.2.3.8 Sales Description — Groups

7.3.2.3.8.1

The SalesDistributioninFrameGroup holds the sales distribution elements for the frame including

SalesDistributionInFrameGroup — Group

DISTRIBUTION CHANNELSs, DISTRIBUTION ASSIGNMENTs and FULFILMENT METHODs.

Table 15 — SalesDistributioninFrameGroup — Group

Classifi- Name Type Cardinality Description
cation
“‘cntd» | distribution- DistributionChannel 0:* DISTRIBUTION CHANNELSs in FARE FRAME.
Channels
‘cntd» | groupsoOf- GroupOfDistribution- 0:* GROUPs OF DISTRIBUTION CHANNELs in
Distribution- Channels FARE FRAME.
Channels
“cntd» | fulfilment- FulfilmentMethod 0:* FULFILMENT METHODs in FARE FRAME.
Methods
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distributionChannelsinFrame_RelStructure

[ . . . . . .
| distributionChannels E‘H |’D|Str|bu1|0nchannel
i type \ distributionChannelsIinFrame_RelStructure | type [ DistributionChannel_VersionStructure

DISTRIBUTION CHANNELS in FRAME. 1.¥

A type of outlet for selling a product.

groupsOfDistributionChannelsIinFrame_RelStructure

J groupsOfDistributionChannels ¢: E)a |’GroupOfDistributionChannels

} type \ groupsOf DistributionChannelsinFrame_RelStructure | type [ GroupOfDistributionChannels_VersionStructure
(SalesDistributionInFrameGroupE' E)}
DISTRIBUTION CHANNELS in FRAME. 1.¥
Distribution properties of a FARE FRAME. A package to be sold as a whole, consisting of one or sev eral
FARE PRODUCTSs materialised thanks to one or several
TRAVELDOCUMENTs. The FARE PRODUCTSs may be either
directly attached to the TRAVEL DOCUMENTS, or may be
reloadable on the TRAVEL DOCUMENTSs.

fulfilmentMethodsInFrame_RelStructure

| | tulfilmentMethods EH [ Fulfilm entMethod
| type [ fulfilmentMethodsInFrame_RelStructure | type [ FulfimentMethod_VersionStructure

FULFILMENT METHODS in FRAME.

1.¥

The means by w hich the ticket is delivered to the Customer. e.g
online, collection, etc.

Figure 29 — SalesDistributioninFrameGroup — XSD

7.3.2.3.8.2 TravelDocumentsinFrameGroup — Group
The TravelDocumentsinFrameGroup holds the TRAVEL DOCUMENT elements for the frame.

Table 16 — TravelDocumentsinFrameGroup — Group

Classifi- Name Type Cardinality Description
cation
“cntd» |travelDocuments | TravelDocument 0:* TRAVEL DOCUMENTS in the FARE FRAME.

travelDocumentsinFrame_RelStructure

travelDocuments ‘ TravelDocument
(TraveIDocumentsInFrameGroupE' E—)E] $r E_)a » _#I

type [ travelDocumentsinFrame_RelStructure type [ TravelDocument_VersionStructure
Elements for TRAVELDOCUMENT .
TRAVELDOCUMENTS in FRAME.

1.¥
A particular phy sical support (ticket, card...) to be held by a
customer, allowing the right to travel or to consume
joint-services, to proof a pay ment (including possible discount
rights), to store a subset of the PASSENGER CONTRACT
liabilities or a combination of those.

Figure 30 — TravelDocumentsinFrameGroup — XSD

7.3.2.3.8.3 SalesPackagelnFrameGroup — Group

The SalesPackagelnFrameGroup holds the SALES OFFER PACKAGE elements for the frame.
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Table 17 — SalesPackagelnFrameGroup — Group

Classifi- Name Type Cardinality Description

cation

“‘cntd» |salesPackages SalesPackage 0:* SALES OFFER PACKAGEs in FARE FRAME.

“cntd» |salesPackage- SalesPackageElements 0:* SALES OFFER PACKAGE ELEMENTSs in FARE
Elements FRAME.

“cntd» |salesPackageSu | SalesPackage- 0:* SALES OFFER PACKAGE SUBSTITUTIONS in
bstitutions Substitutions FARE FRAME.

“entd» | groupsOfSales- | GroupOfSalesPackages 0:* GROUPs OF SALES OFFER PACKAGES in
Packages FARE FRAME.

“cntd» | distribution- DistributionAssignment 0:* DISTRIBUTION ASSIGNMENTs in the FARE

Assignments

FRAME.

SALES PACKAGESs in FRAME.

salesPackagesinFrame_RelStructure

T
J salesPackages
type | salesPackagesInFrame_RelStructure | SalesPackage

»

A packa
materiali
PRODU
may be

type | SalesPackage_VersionStructure

1.¥

ge to be sold as a whole, consisting of one or several FARE PRODUCTS
ised thanks to one or several TRAVEL DOCUMENTS. The FARE

CTs may be either directly attached to the TRAVEL DOCUMENTS, or
reloadable on the TRAVEL DOCUMENTS.

SALES PACKAGESs in FRAME.

salesPackageHementsInFrame_RelStructure

T
J salesPackageHements
type | salesPackageElementsIinFrame_RelStructure |_Sa\esPackageElemenl

type | SalesPackageElement_VersionStructure

1.¥
The assignment of a FARE PRODUCT to a TYPE OF TRAVELDOCUMENT in
order to define a SALES PACKAGE, realised as a fixed assignment (printing,
magnetic storage etc.) or by the possibility for the FARE PRODUCT to be
reloaded on the TYPE OF TRAVEL DOCUMENT

salesPackagesubstitutionsInFrame_RelStructure

SalesPackagelnFrameGroup [ @ —
J salesPackageSubstitutions

SALES PACKAGES of a FARE FRAME

| type [ salesPackagesubstitutionsInFrame_RelStructure

SALES PACKAGESs in FRAME.

— [Em]

H@ LsalesPackageSubslitutan
type | SalesPackageSubstitution_VersionStructure

1.¥

A particular tariff, described by a combination of parameters.

groupsOfSal

J groupsOfSalesPackages

GROUPS OF SALES PACKAGESs in FRAME.

-
| type [ groupsOf SalesPackagesInFrame_RelStructure “‘EB GroupOfSalesPackages

esPackagesInFrame_RelStructure

|‘
type | GroupOf SalesPackages_VersionStructure
1.¥
A package to be sold as a whole, consisting of one or several FARE PRODUCTs
materialised thanks to one or several TRAVEL DOCUMENTS. The FARE

PRODUCTS may be either directly attached to the TRAVEL DOCUMENTS, or
may be reloadable on the TRAVEL DOCUMENTs,

L ‘ distributionAssignments

DISTRIBUTION ASSIGNMENTS in FRAME

[Hattributes
type | distributionAssignmentsinFrame_RelStructure |,Distr|butionAss|gnmem
type | DistributionAssignment_VersionStructure

distributionAssignmentsinFrame_RelStructure

1.¥

An assignment of the COUNTRY and/or DISTRIBUTION CHANNEL through
which a product may or may not be distributed

Figure 31 — SalesPackagelnFrameGroup — XSD
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7.3.2.3.9 ParkingTariff — Groups

7.3.2.39.1 ParkingTariffinFrameGroup— Group

The ParkingTariffinFrameGroup holds the PARKING TARIFF elements for the frame.

Table 18 — ParkingTarifflnFrameGroup — Group

Classifi- Name Type Cardinality Description
cation
“cntd» | parkingTariffs ParkingTariff 0:* PARKING TARIFFs in FARE FRAME.

parkingTariffsInFrame_RelStructure (extension)

Properties of

7.4 Re

7| | Eeattributes
- - parkingTariffs I
ParkingTarifflnFrameGrou B—
( g pH EE type | parkingTariffsinFrame_RelStructure ParkingTariff
tl

type | ParkingTariff_VersionStructure %l

1.¥

A designated path between two PLACEs. May include an
Ordered sequence of references to PATH LINKS.

PARKING TARIFFsin FRAME .
PARKING TARIFFs in frame.

Figure 32 — ParkingTariffinFrameGroup— XSD

usable Fare Components

7.4.1 Fare Zone

7411

Fare Zone — Conceptual model

NeTEx Partl includes the concept of a TARIFF ZONE, which can be used to define the permanent fare

zones of

a system. A given SCHEDULED STOP POINT can belong to one or more TARIFF ZONEs. The

NeTEx Part3 FARE ZONE MODEL presents additional concepts relating to the network that can be used
additionally to underpin fare structures.

82

FARE SCHEDULED STOP POINT extends a SCHEDULED STOP POINT with additional fare
related attributes.

A FARE ZONE is a specialization of TARIFF ZONE that may have FARE SECTIONs associated
with it.

FARE SECTIONSs allow arbitrary sections of the network to be associated with a specific FARE
ZONE.

A BORDER POINT is used to distinguish certain points (often but not necessarily SCHEDULED
STOP POINTs and/or TIMING POINTS) as having special significance for calculating international
fares.

A SERIES CONSTRAINT allows constraints on specific routings to be specified, for example that
journeys may or must go via particular via points. They are mainly used for rail and may comprise
one or more FARE POINTs in JOURNEY PATTERN.




class NeTEx FM FZ Fare Zone MODEL /

+represented by B .
CG Generic Zone and Feature MODEL:: 0.1 CG Generic Point & Link MODEL:: SO «involvedin
POINT TP Journey Pattern MODEL::
0.1 JOURNEY PATTERN
+unctional centroid for
N 1 +made up 0.1
+including0..1 f'ncfl‘ide“ +viewed as +made up of of +comprising
in0..
+aviewof | 0+ +on 1.%
CG Generic Zone and Feature MOI -
TARIFF ZONE i POINTIN LINK SEQUENCE|
B e B TP Journey Pattern MODEL:
A +composedof /| 0.1 POINT IN JOURNEY PATTERN
+a view of 0.1
+included in 1.* +allowed for
+viewed as 0.1
TP Service Pattern MODEL:: - 0.*  sallowingfor
SCHEDULED STOP POINT .
0.1 +a view of

+related to

+account
with0..1

+a view of 0.* 1

#startof | yendof

+given for

+viewed as -1 +viewed as

0.1

+located 0.1

Name: NeTEx FM FZ Fare Zone MODEL
Author:  NeTEx

Version: 1.0

Created: 09/04/2013 15:23:42
Updated: 26/08/2017 23:49:38

GROUP OF ENTITIES

RC Transport Organisations MODEL::
GROUP OF OPERATORS

+used by

+includedin

+from | 0..* - +on | 0.*

+composed of

*
" +composed of 0.*

0.* +included in

Figure 33 — Fare Zone — Conceptual Model (UML)

7.4.1.2 Fare Zone — Conceptual Examples
74.1.21 Example — Series

A SERIES CONSTRAINT allows a routing constraint to be specified concisely as a series of FARE POINTs
in JOURNEY PATTERN - series are used in TAP TSI for many rail products. The TAP TSI B1 document
defines by a notation for describing the constraints to staff and passengers as a “route description” or
itinerary on a ticket.

For example: the following set of diagrams show four paths through a simple network from an origin station
A to a destination station D, with two designated via stations B and C. Use of the network could be
restricted to a specific path, as in (i) [A * B * D] (Figure 35) or (ii) [A * C * D] (Figure 35), or it could allow
any path within an envelope delineated by the intermediate stops, as in [A * (B/C) * D]. In this case, the
route description (B/C) does not mean that the passenger must take a train passing exactly by either B or
C, it means that the passenger has a choice of all routes between a “tariff envelope” of a station on the left
and a station on the right (route range), as shown in (i), (ii), (iii) (Figure 36), and (iv) (Figure 37), . Thus a
ticket [A * D] with SERIES CONSTRAINT (B/C) would allow travel along any of the following four routes:

83



TC 278 W1 00278330:2013 (E)

Figure 34 — Series Example (i) [A * B * D]

Figure 35 — Series Example (i) [A*C* D]

Figure 36 — Series Example (iii) [A* (B/C) *D ]

Figure 37 — Series Example (iv) [A* (B/C) *D ]

741211 Series — Notation for printed itineraries

A sequence can be indicated on a ticket or other media as a sequence of station names in an itinerary or

route description.

Table 19 — Series Notation

Example Notation Note

A*B*C*D Sequence User must go via B and C

A*B/C)*D Choice User may travel within envelope | The order to show B or C is
of B/C indicated by a Presentation
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Position

PIY]I*X[*Z*Q
Shown as

P*X*Q

Abridgement

Intermediate stations may be
omitted if there is insufficient
space

The relative priority for omitting
stations is indicated by an
AbridgementRanking

The PresentationPosition attribute defines where a station appears in a printed route description.

— The value requiredStation ("1" in Figure 38) explicitly indicates that the station shall be served, i.e.
that it is not on an optional route

— If the station is on an optional route to the left, it is given the value optionalShowLeft ("2" in Figure

38)

— If, however, it is to the right, it is given the value optionalShowRight ( 3" in Figure 38).

— Where there is no station at all, noStation is entered ("0" in Figure 38).

Station Code

1st Station
2nd Station
3rd Station
4t Station
5t Station

74122

16043
26002
23002
27359
00000

{Erfurt/Hof)*Halle*Schwerin.
2 3 1 1
Position
2 (Erfurt) 4—'
3 (Hof) ~f—
1 (Halle) i
1 (Schwerin) g
0

Figure 38 — Example: Use of Series

Example — Fare Section

A FARE SECTION allows designated sections of a network to be allocated to an arbitrary fare zone

For example, the following diagram shows a fare map of the London urban rail network, which designates
certain sections as being subject to a TfL tariff and certain sections as being subject to a National Rail tariff.
In this case the allocation of sections to a specific networks does not always correspond to its geographical

location.

85



TC 278 W1 00278330:2013 (E)

Oyster pay a3 you go tariffs for journeys an
National Rail/Landon Overground services

g National Rall pay as you go fares are
charged f any part ey
s on a route shown

Ervecivs o o Grcerer 10
€ Aunmmias ot one Spacrang Ermsnms - Coembar 212

e w2 [EES]

.....

Figure 39 — Example: Transport For London rail fare sections

7.41.23 Example - Border Point

A BORDER POINT is a point on the network marking a boundary for fare calculation that is used by the rail
operators both side of the border to determine international fares . A BORDER POINT may or may not be a

SCHEDULED STOP POINT.

The following example (Figure 42) shows a BORDER POINT “0847” defined for “Brest” that corresponds to

stations either side of the border

PKP: 04054 Brest (Gr) BC: 21514 Brest (Gr)

l Series 01730

UiC Border point code: 0847

Series 00138 I

Figure 40 — Example: Border Point for Brest (from Tap/TSI B1)
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7.4.1.3 Fare Zone — Physical model

The following diagram shows detailed attributes of the FARE ZONE model

class XSD NeTEx FM FS Fare Zone Model /

v

+composed of «enumeration»
FSFareZoneValues::
SeriesTypeEnum

+classifying stationToStation

originToBorder
borderToDestination|
transit

+represented by 0.* +classified as

0.1

TPJournemeemMong: o _=
oo | 0.1 JourneyPattern 7

+functional centroid for

+smadeup @  +made
of upof — -

+including
0.1

+included in

+comprising ‘

0.* +on 1.

PointinLinkSequence!

!

+composed

+passing | 0.
of

! +a view
Ty
+included in IWIewed as  of

+viewed as

!/ 0.*

7
+a view of
/

0.1

+included in 0.1

0..* +ocated
with

«enumeration»
FS FareZoneValues::

)
+related to \
+ocatedat | o x +start of

\
N v
Name: XSD NeTEx FMFS Fare
overlapping Author:  NeTEx «enumeration»
honeycomb Version: 1.0 FSFareZoneValues::
ring Created: 19/03/2012 00:00:00 RoutingTypeEnum
nested ) Updated: 04/12/2017 14:07:13
other +account with direct
f\\ p—— 0-(-);1 L son | 0. indirect

both

+givenfor \|, 0.+

+composed of 0.

+adjacent from 0..1

+adjacent to
0.+

+included in

Figure 41 — Fare Zone — Physical Model (UML)

7.4.1.4 Fare Zone Model — Attributes and XSD

7.4.1.41 BorderPoint — Model Element

A Point on the Network marking a boundary for fare calculation. May or may not be a SCHEDULED STOP
POINT.

Table 20 — BorderPoint — Element

Classifi- Name Type Cardinality Description
cation
> > TimingPoint > BORDER POINT inherits from TIMING POINT.
See NeTEx Partl.
«PK» |id BorderPointldType 11 Identifier of BORDER POINT.
ShortName MultilingualString 0:1 Short Name of BORDER POINT.
Description MultilingualString 0:1 Description of BORDER POINT.
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«FK» | GroupOf- GroupOfOperatorsRef 0:1 Operators related to BORDER POINT.
OperatorsRef
BorderPoint_ValueStructure (restriction)
=
—x(——-— ﬂE—(DataManagedObjectGroupE
Common Properties of an object managed by a responsible
N ORGANISATION.
BorderPoint |J'|
type \ BorderPoint ValueStructure"l'I = ; E
Designated BORDER POINT. Elements for a POINT.
—x(——-—ﬂ]a—(‘l‘mingPointGroup
—E—B— Elements for a TIMING POINT.
*/=shortName mﬁ
type NultilinguaIString |
ot. 1.
Short Name of BORDER POINT
- EDest:ription i
] (S type MultilinguaIString |
o+..1-
Description of BORDER POINT.
— fGroupOfOperatorsRef 'ﬂ
| type | GroupOf OperatorsRefStructure
77)(1':/"53' - Reference to a GROUP OF OPERATORS.
~ ’GroupOfOperators -
type \ GroupOfOperatorsStructure
A grouping of OPERATORS.
Figure 42 — BorderPoint — XSD
74142 FareScheduledStopPoint — Model Element
A specialisation of SCHEDULED STOP POINT describing a stop with fare accounting and routing
characteristics.
Table 21 — FareScheduledStopPoint — Element
Classifi- Name Type Cardinality Description
cation
> > ScheduledStopPoint > FARE SCHEDULED STOP POINT inherits from
SCHEDULED STOP POINT. See NeTEx Partl.
«PK» |id FareStopPointldType 11 Identifier of FARE SCHEDULED STOP POINT.
SiteFacility Set SiteFacilitySetRef 0:1 Set of Facilities available at the station.
NameOnRouting | MultilingualString 0:1 Name to use to indicate station on routings and
itineraries.
«FK» | AccountingStop- | FareScheduled- 0:1 Identifier of another station to use for accounting
PointRef StopPointRef purposes for this station.
«FK» |BorderPointRef |BorderPointRef 0:1 BORDER POINT associated with FARE
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SCHEDULED STOP POINT.

| FareScheduledStopPoint

FareScheduledStopPoint_VersionStructure (restriction)

T | Brettributes

X{ e = |5 DataManagedObjectGroup |

Common Properties of an object managed by a
responsible ORGANISATION.

|\ pe | FareScheduledStopPoint VersionStructure'f

A POINT where passengers can board or alight from

vehicles.

74143

Elements for a POINT.

x TimingPointGroup [H]

Elements for a TIMING POINT,

ol () [-} ScheduledStopPointGroup ]

Elements for a SCHEDULED STOP POINT.

~—(=p

Elements for a FARE SCHEDULED STOP POINT

'SiteFaciIitySetRef
type| FaciltySetRefStructure ‘T

Reference to a SITE FACILITY SET

X[ —

SiteFacilitySet

n e e &
type | SiteFacility SetStructure

Set of enumerated FACILITY values that are
relevant to a SITE (names based on TPEG
classifications, augmented with UIC etc.)

%
x\’NameOnRouling i

| type | MultilingualString
o*t.1_

Name to use to indicate station on routings and
itineraries.

= h
¥ AccountingStopPointRef ‘%

i type \ FareScheduledStopPointRef Structure

o*.1_
Station to use for accounting (TAP TSi B1)

,7x1fBorderPomtRef I
1 type | BorderPointRef Structure
0*.1-

Reference to a BORDER POINT. (TAP TSI B.1.3
Border Boint Code).

Figure 43 — FareScheduledStopPoint — XSD

FareZone — Model Element

A specialization of TARIFF ZONE to include designated FARE SECTIONS. .

Table 22 — FareZone — Element

Classifi- Name Type Cardinality Description
cation
> > TariffZone > FARE ZONE inherits from TARIFF ZONE. See
NeTEx Partl.
«PK» |id FareZoneldType 11 Identifier of FARE ZONE.
«FK» | ParentFareZone |FareZoneRef 0:1 Parent FARE ZONE of which this is part.
Ref
ZoneTopology ZoneTopologyEnum 0:1 Topology of FARE ZONE with regard to other
zones. See allowed values
“‘cntd» |fareSections FareSection 0:* FARE SECTIONs in FARE ZONE.
‘cntd» | neighbours FareZoneRef 0:* Adjacent FARE ZONEs.
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FareZone_VersionStructure (restriction)

EHrettributes
—XE—E—‘ EntityInVersionGroup
\ ! EI
(LIRS

Common Properties of an ENTITY IN VERSION.

—x(—-ﬂ— :\E—(DataManagedObjectGrcupE]

FareZone |l" Common Properties of an object managed by a responsible ORGANISATION.
type \ FareZone_VersionStructure 'T"
X —
A specialization of TARIFF ZONE to include FARE SECTIONS — ""‘X‘E_(GTOUPOfE”lIUESGFOUPE

Elements of a GROUP OF ENTITies.

i

% |
—(~=+— =13 GroupOtPoints Group | E)Er members #
|

type | pointRefs_RelStructure

Elements fora GROUP OF POINTSs

ot.1_
_@_ POINTSs in GROUP OF POINTS.
X
&=t

Elements for a ZONE.

X
E
type \ FareZoneRefStructure

=parentFareZoneRef ?

O il
Parent FARe ZONE that contains this ZONE.

EZoneTopoIogy

I

type \ ZoneTopoIogyEnun‘eratipn

o
) o
Classifcation of zone topology .
it

*| tareSections a

type \fareSections_ReIStructure T

T2 il
FARE SECTIONS in FARE ZONE.

h

7| neighbours r%l

type \fareZoneRefs_ReIStructure 9

o+.12
Adjacent FARE ZONEs.

Figure 44 — FareZone — XSD

741431 ZoneTopology — Allowed values
The following table shows the allowed values for ZoneTopology (ZoneTopologyEnum).

Table 23 — ZoneTopology — Allowed values

Value Description
overlapping Zone may overlap other zones.
honeycomb Zone is contiguous and non-overlapping with its neighbours.
ring Zone is a hon-overlapping ring.
nested Zone is a subzone of another zone(s).
other Zone has other or unspecified topology.
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74144 FareSection — Model Element

A subdivision of a JOURNEY PATTERN consisting of consecutive POINTs IN JOURNEY PATTERN, used
to define an element of the fare structure.

Table 24 — FareSection — Element

Name Type Cardin- Description

Classifi- .
ality

cation

> > CommonsSection > FARE SECTION inherits from COMMON
SECTION. See NeTEx Partl.

«PK» |id FareSectionldType 11 Identifier of FARE SECTION.

Name MultilingualString 0:1 Name of FARE SECTION.

«FK» | JourneyPatternRef |JourneyPatternRef 0:1 Reference to a JOURNEY PATTERN that FARE
SECTION follows.

«FK» FromFarePointRef | FarePointinPatternRef 0:1 Reference to FARE POINT IN PATTERN at which
FARE SECTION starts.

«FK» | ToFarePointRef FarePointInPatternRef 0:1 Reference to FARE POINT IN PATTERN at which
FARE SECTION ends.

FareSection_VersionStructure (restriction)

-
LT O DataManagedObjectGroup [4]

Common Properties of an object managed by a responsible
ORGANISATION

LT — = GroupOfEntitiesGroup

Elements of a GROUP OF ENTITies.

l FareSection

an X
[iype [FareSection_Versionstructure T —===—=I 4 CommonSectionGroup

A subdivision of a JOURNEY PATTERN consisting of Elements for a LINK.

consecutive POINTs IN JOURNEY PATTERN, used to define an

element of the fare structure. xl;JuumeyPanernRef h
| type \ JourneyPatternRef Structure ]

o*t.12
Reference to a JOURNEY PATTERN.

El =DeadRunJourneyPatternRef
{type | DeadRunJourneyPatternRef Structure
Reference to a DEAD RUN JOURNEY PATTERN

~iF =4 = serviceJourneyPatternRef 5
| type | ServiceJourneyPatternRef Structure

Reference to a SERVICE JOURNEY PATTERN

s

EservicePatternRef .
| type \ ServicePatternRef Structure

Reference to a SERVICE PATTERN.

x| I}
|7 |JJourneyPattern I

| type \ JourneyPattern_VersionStructure

+
——x - 0*.1_
FareSectionGroup I EH An ordered list of SCHEDULED STOP POINTs and TIMING

N POINTS on a single ROUTE, describing the pattem of working
e EEnEE i FRE SEEEn for public transport vehicles. A JOURNEY PATTERN may pass
through the same POINT more than once. The first point of a
JOURNEY PATTERN is the origin. The last point is the
destination.

xigFromPolntlnPanernRef i
| type \ FarePointinPatternRefStructure 7|

(O
FARE POINT IN PATTERN at which FARE SECTION begins

7*x};ToPomtlnPaltemRef ;
| type \ FarePointinPatternRefStructure T

[T
FARE POINT IN PATTERN at which FARE SECTION ends

Figure 45 — FareSection — XSD
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74145

SeriesConstraint — Model Element

An extension of a DISTANCE MATRIX ELEMENT, a cell of an origin-destination matrix for TARIFF ZONEs
or STOP POINTSs, expressing a fare distance for the corresponding trip (as a value in km, number of fare
units etc.) and possibly a constraint to allow travel only on specific routes.

Table 25 — SeriesConstraint — Element

Classifi- Name Type Car_dm Description
. ality
cation
> > PriceableObject ;> | SERIES CONSTRAINT inherits from PRICEABLE
OBJECT.
«PK» |id SeriesConstraintldType 1:1 |ldentifier of SERIES CONSTRAINT.

order xsd:integer 0:1 | Relative priority when there are multiple SERIES
CONSTRAINTs between the same points.
(Equivalent to route number on TAP TSI Series
Number).

PrivateCode PrivateCodeType 0:1 | Private Code associated with element.

Itinerary xsd:normalizedString 0:1 | Stylised text description of SERIES CONSTRAINT.
See Tap TSI 5.1. and above

SymbolMarking- |xsd:normalizedString 0:1 | Symbol to use to denote the usual route.

UsualRoute

SeriesType SeriesTypeEnum 0:1 |Classification of SERIES CONSTRAINT. Default is
station to station. See allowed values below.

RoutingType RoutingTypeEnum 0:1 |Whether this is a direct i.e. no changes required
point to point or indirect. See allowed values below.

FareBasis FareBasisEnum 0:1 | Fare basis used to price Series.

DistancelstClass | DistanceType 0:1 | Notional distance along SERIES CONSTRAINT for
computation of First Class fares.

Distance- DistanceType 0:1 | Notional distance along SERIES CONSTRAINT for

2ndClass computation of Second Class fares.

Discrete xsd:boolean 0:1 |Whether SERIES CONSTRAINT can only be used
by itself, or whether it can be used in a chain of
series.

«FK» | FromConnection | ConnectionRef 0:1 | Reference to CONNECTION associated with origin

Ref end of SERIES CONSTRAINT.

«FK» | ToConnectionRef | ConnectionRef 0:1 |Reference to CONNECTION associated with
destination end of SERIES CONSTRAINT.
“cntd» |farePointsin- FarePointinPattern 0:* |FARE POINTs IN PATTERN in SERIES

Pattern CONSTRAINT.

“cntd» | JourneyPatterns |JourneyPatternRef 0:* | References to JOURNEY PATTERN or patterns.

equivalent to the SERIES CONSTRAINT.
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“cntd» | prices

SeriesConstraintPrice 0:*
CONSTRAINT.

SERIES CONSTRAINT PRICES for

the

SERIES

“cntd» |replaces

SeriesConstraintRef 0:*
TSI)

Replaces the specified SERIES. (Needed for TAP

[ seriesConstraint L

[iype [ SeriesConstraint_Versionstructure T

A particular tariff, desc

d by a combination of parameters,

7.4.1.451

Series Constraint_VersionStructure (restriction)

(=1 EntiyinversionGroup [
o

Common Properties of an ENTITY IN VERSION

=3+ DataManagedobjectGroup [

Common Properties of an object managed by a responsible ORGANISATION

[3-{ PriceableObjectGroup ]

Elements for a PRICEABLE OBJECT.

SeriesConstraintDescriptionGroup |=F

S CONSTRAINT

Description Ele

SeriesConstraintCiassificationGroup |3

jon Elements for a SERIES CONSTRAINT

Pre

*Frir

SeriesConstraintPricingGroup ¥

Pricing s for a SERIES CONSTRAINT.

Se

SeriesConstraintGrouj E)a—

Elements TRAINT

‘SeriesConstraintConstraintGroup JJ] E}

Constraint Elements for a SERIES CONSTRAIN

journeyPatterns

type [journeyPatternRefs_RelStructure *
0% ¥_

Journey Pattemsequiv alent to the series.

¥ prices o
type [ seriesConstraintPrices_ReiStructure T

0*.¥%.
Frices for the SERIES CONSTRAINTS (Needed for TAP TSI)

0*.¥.
Replaces the speciified SERIES CONSTRAINTS (Needed for TAP TSI)

pe [ DistanceType

,,xE

rivateCode

ment. May be used for

0 point or indirect.

d basis for

lating fares for this series.

stClassDistance

nce r calculation

condClassDistance |
|

0*.1-

Start CONNECTION link for SERIES CONSTRAINT.

0*.1.
End CONNECTION link for SERIES CONSTRAINT.

farePointsInPattern !
| farePointsinPattern_RelStructure

0*.¥_
FARE POINTS IN PATTERN in the SERIES CONSTRAINT.

it can be

Figure 46 — SeriesConstraint — XSD

SeriesType — Allowed values

The following table shows the allowed values for SeriesType (SeriesTypeEnum).
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Table 26 — SeriesType — Allowed values

Value Description
stationToStation Series runs from a station to a station.
originToBorder Series runs from origin to border point.
borderToDestination Series runs from border point to destination.
transit Series is a transit series running between two border points.

7.4.1.45.2 RoutingType — Allowed values
The following table shows the allowed values for RoutingType (RoutingTypeEnum).

Table 27 — RoutingType — Allowed values

Value Description
direct No changes needed.
indirect Changes needed.
both Both direct and indirect routings.
7.4.1.45.3 FareBasis — Allowed values

The following table shows the allowed values for FareBasis (FareBasisEnum).

Table 28 — FareBasis — Allowed values

Value Description

route Distance based fare

distance Route based fare.

74146 FarePointinPattern — Model Element
A POINT IN PATTERN which represents the start or end of a FARE SECTION.

Table 29 — FarePointinPattern — Element

Classifi- Name Type Cardinality Description
cation
> > PointinJourneyPattern > FARE POINT IN PATTERN inherits from POINT

IN JOURNEY PATTERN. See NeTEx Partl.

«PK» |id FaresPointinPattern- 1:1 Identifier of a FARE POINT IN PATTERN.
IdType

ScheduledStop- | ScheduledStopPointView 0:1 Derived information about the SCHEDULED

PointView STOP POINT, such as its name — see NeTEx
Partl.
Abridgment- xsd:integer 0:1 Relative ranking for omitting this FARE POINT IN

PATTERN when presenting an abridged version
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Ranking of the series as an itinerary. 1=High, i.e. omit first.
Presentation- SeriesPresentationEnum 0:1 Relative position for showing this FARE POINT IN
Position PATTERN in an itinerary when there is a choice
according to rail conventions. For example, (A / B)
* C versus (B/A) * C. See allowed values below.
Interchange- xsd:boolean 0:1 Whether interchange to another service is allowed
Allowed at this STOP POINT.

(B

FarePointInPattern

type \ FarePointinPattern_VersionedChildStructure "I'I

A POINT IN PATTERN which represents the start or end of a FARE

SECTION.

FarePointInPattern_VersionedChildStructure (restriction)

IO
—XE—E—{ EntityInVersionGroup

Common Properties of an ENTITY IN VERSION.

o*.1_

|J1 —x(—--— ﬂB—(VersionedChiIdGroupE

Elements

fora VERSIONED CHILD.

_x(____ ﬂH—(PointlnLinkSequenceGroup

Elements

fora POINT IN LINK SEQUENCE

—x(—--— ﬂH—(Pointanoumey PatternGroupE

Elements

fora POINT IN JOURNEY PATTERN.

~ ’ScheduledStopPointView I
type [ ScheduledStopPoint_DerivedView Structure ']

Sim

first

propertries of a stop.

*'=AbridgementRanking

‘ type | xsd:integer

Relative ranking for omitting this FARE POINT IN JOURNEY PATTERN when
presenting an abridged verson of the series as an itinerary. 1=High, i.e. omit

ot.1.
plified view of SCHEDULED STOP POINT. Includes derived some

ot.1-

X=pr

| type \ SeriesPresentationEnumeration

esentationPosition }

Y ©

Whether interchange to another service is allowed at this point.

Relative position for showing this FARE POINT IN JOURNEY PATTERN in an
itinerary when there is a choice according to rail conventions. For example, (A /B)

nterchangeAllowed
| type | xsd:boolean ]

o*.1

versus (B/A) * C. See allowed values below.

0*.1°

Figure 47 — FarePointIinPattern — XSD

74.1.46.1 PresentationPosition — Allowed values

The following table shows the allowed values for PresentationPosition (SeriesPresentationEnum).

Table 30 — SeriesPresentation — Allowed values

Value

Description

noStation

In an itinerary, omit station.

requiredStation

In an itinerary, show as a required station, that is one that passenger must
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route by.
optionalShowLeft In an itinerary, show as an optional station - first choice on left.
optionalShowRight In an itinerary, show as an optional station - second choice on right.
7.4.1.47 SeriesConstraintPrice — Model Element

A set of all possible price features of a SERIES CONSTRAINT: default total price etc.

Table 31 — SeriesConstraintPrice — Element

Classifi-

Name Type Cardinality Description
cation
> > FarePrice > SERIES CONSTRAINT PRICE inherits from
FARE PRICE
«PK» |id SeriesConstraint- 11 Identifier of SERIES CONSTRAINT PRICE.
PriceldType
choice 0:1
«FK» | SeriesConstraint | SeriesConstraintRef 0:1 SERIES CONSTRAINT for which this is the price.
Ref
«FK» | GroupOfSeries- | GroupOf- 0:1 GROUP OF SERIES CONSTRAINT for which this
ConstraintsRef | SeriesConstraintsRef is the price.

SeriesConstraintPrice_VersionedChildStructure (restriction)

SeriesConstraintPrice

type \ SeriesConstraintPrice_VersionedChildStructure

A set of all possible price features of a SERIES CONSTRAINT:
default total price,

7.4.15

7.4.1.51

discount in value or percentage etc.

| Bettributes
x
x - -
—(——-—XB—(VersmnedChlldGroupE_ @
Elements for a VERSIONED
CHILD
X .
—(—-—— :\)H—(FarePnceGroupE
Elements for a FARE
PRICE

Elements defining a span of time.

aExtensions I
type | ExtensionsStructure ]

0*.12
User defined Extensions to
ENTITY in schema. (Wrapper
tag used to avoid problems with
handling of optional 'any' by
some v alidators).

x|

I

——x - N — ESeriesConstraintRef
(——-—,\)3] (SerlesConstralntPrlceGroupE E—)ﬂr }

type \ SeriesConstraintRef Structure #

Reference to a SERIES

o*.1-

Figure 48 — SeriesConstraintPrice — XSD

Fare Zone — XML examples

Fare Zone: XML Example of Fare zones with Fare Sections

The following code fragment shows a FARE ZONE with some FARE SECTIONSs defined for it
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For EXAMPLE:

<fareZones>
<FareZone id="nr::NationalRailOysterArea" version="any">
<Name> Nation Rail Oyster Area</Name>
<ParentFareZoneRef version="any" ref="nr::NetworkRailCardArea"/>
<!-- <fareSections> -->
<fareSections>
<FareSectionRef
ref="nr::Chingford to Liverpool Street@Chingford@Walthamstow Central">
</FareSectionRef>
<FareSectionRef
ref=":Chingford to_Liverpool Street@Walthamstow Central@Liverpool Street">
</FareSectionRef>
</fareSections>
<!--- ETC., ETC. -->
</FareZone>
<fareZones>

<fareSections>
<FareSection version="any"
id="nr::Chingford_to_Liverpool Street@Chingford@Walthamstow Central">
<Name>Chingford to Walthamstow Central</Name>
<ServiceJourneyPatternRef version="any" ref="nr::Chingford to Liverpool Street"/>
<FromPointInPatternRef version="any"
ref="nr:PointInJourneyPattern:Chingford to Liverpool Street@Chingford"/>
<ToPointInPatternRef version="any"
ref="nr:PointInJourneyPattern:Chingford to Liverpool Street@Walthamstow Central"/>
</FareSection>
<FareSection version="any"
id="nr::Chingford to Liverpool Street@Walthamstow Central@Liverpool Street">
<Name> Walthamstow Central to Liverpool street</Name>
<ServiceJourneyPatternRef version="any" ref="nr::Chingford to Liverpool Street"/>
<FromPointInPatternRef version="any"
ref="nr::Chingford to Liverpool Street@Walthamstow Central"/>
<ToPointInPatternRef version="any"
ref="nr::Chingford to Liverpool Street@Liverpool Street"/>
</FareSection>

74152 Fare Zone: XML Example of Border Points
The following code fragment shows two BORDER POINT definitions.

For EXAMPLE:

<borderPoints>
<BorderPoint id="tap::19" version="01" dataSourceRef="tap::uic">
<Name>Kastrup (Gr) </Name>
<ShortName>Kastrup (Gr) </ShortName>
<Description>DSB; SJ</Description>
<GroupOfOperators id="tap::19" version="01">
<members>
<OperatorRef ref="tap::DSB"/>
<OperatorRef ref="tap::SJ"/>
</members>
</GroupOfOperators>
</BorderPoint>
<BorderPoint id="tap::20" version="01" dataSourceRef="tap::uic">
<Name>Frederikshavn</Name>
<ShortName>Frederikshavn</ShortName>
<Description>DSB; SJ</Description>
<GroupOfOperators id="tap::20" version="01">
<members>
<OperatorRef ref="tap::DSB"/>
<OperatorRef ref="tap::SJ"/>
</members>
</GroupOfOperators>

</BorderPoint>

The following code fragment shows a SCHEDULED STOP POINT associated with the BORDER POINT
‘19’ (Kastrup(Gr)).
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For EXAMPLE:

<FareScheduledStopPoint id="tap::12340" version="01"

dataSourceRef="tap::db">

<Name lang="de">Kastrup</Name>

<tariffZones>
<TariffZoneRef version="01" ref="tap::12340"/>

</tariffZones>

<ShortName lang="de">Kastrup</ShortName>

<StopType>railStation</StopType>

<CountryRef ref="de"/>

<BorderPointRef version="01" ref="tap::19"/>

</FareScheduledStopPoint>
7.415.3 Fare Zone: XML Example of SeriesConstraint with Fare Sections

The following code fragment shows a SERIES CONSTRAINT for the route Nurnberg * (Erfurt/Hof) * Halle
* Schwerin * Berlin with three FARE POINTs IN PATTERN.

For EXAMPLE:

<DistanceMatrixElement id="tap::series555" version="01">
<StartStopPointView>
<FareScheduledStopPointRef ref="tap::999123"/>
<Name lang="de">Nurnberg</Name>
<ShortName lang="de">Nurnberg</ShortName>
</StartStopPointView>
<EndStopPointView>
<FareScheduledStopPointRef ref="tap::999234"/>
<Name lang="de">Berlin</Name>
<ShortName lang="de">Berlin</ShortName>
</EndStopPointView>
<seriesConstraints>
<SeriesConstraint id="tap::series555" version="01">
<Itinerary> (Erfurt/Hof) *Halle*Schwerin</Itinerary>
<SeriesType>stationToStation</SeriesType>
<UseStandardFareCalculation>route</UseStandardFareCalculation>
<farePointsInPattern>
<FarePointInPattern id="tap::55501" version="01" order="1">
<ScheduledStopPointView>
<ScheduledStopPointRef ref="tap::16043"/>
<Name>Erfurt</Name>
</ScheduledStopPointView>
<AbridgementRanking>2</AbridgementRanking>
<PresentationPosition>optionalLeft</PresentationPosition>
</FarePointInPattern>
<FarePointInPattern id="tap::55502" version="01" order="2">
<ScheduledStopPointView>
<ScheduledStopPointRef ref="tap::26002"/>
<Name>Hof</Name>
</ScheduledStopPointView>
<AbridgementRanking>2</AbridgementRanking>
<PresentationPosition>optionalRight</PresentationPosition>
</FarePointInPattern>
<FarePointInPattern id="tap::55503" version="01" order="3">
<ScheduledStopPointView>
<ScheduledStopPointRef ref="tap::23002"/>
<Name>Halle</Name>
</ScheduledStopPointView>
<PresentationPosition>required</PresentationPosition>
</FarePointInPattern>
<FarePointInPattern id="tap::55504" version="01" order="4">
<ScheduledStopPointView>
<ScheduledStopPointRef ref="tap::27359"/>
<Name>Schwerin</Name>
</ScheduledStopPointView>
<AbridgementRanking>2</AbridgementRanking>
<PresentationPosition>required</PresentationPosition>
</FarePointInPattern>
</farePointsInPattern>
</SeriesConstraint>
</seriesConstraints>

98



</DistanceMatrixElement>
7.4.2 Fare Facility
7.4.2.1 Fare Facility — Conceptual model
A FACILITY is a named amenity available to the public at a SITE or on a SERVICE. A facility has no further

properties other than a name. An EQUIPMENT or LOCAL SERVICE is used to describe the further
properties provided as part of particular facility.

class NeTEx RC Facility MODEL /

+determined by o.| €CGenericValidity MODEL::
FO Check Constraint MODEL:: - VALIDITY CONDITION
CHECK CONSTRAINT +determining
+determining 0.* 0.*
* * FACILITY SET .
+a process fo/]\ o +limited to 0- availability of +applicable for
+ Description [0..1] +avalable if
«PK»
id
Name: NeTEx RC Facility MODEL
+comprising Author:  NeTEx
+or 0.1 Version: 1.1
Created: 09/02/201117:47:51
FACILITY +included in Updated: 29/11/2017 22:34:06
«PK» 1.* SITE FACILITY SET +determined by
+ id +available ADDRESSABLE PLACE]
«PK»

FO Site MODEL::SITE ELEMENT

+partof 1.% - id 0. iconcerned by
+comprises Zr

SERVICE FACILITY SET

«PK» FO Site MODEL::

+ id SITE
+for 0.* 0.* 0.* Zr
+present +or
at
ONBOARD STAY ACCOMODATION
+made
+affected by using + FareClass [0..1] + FareClass [0..1]
+ Permission [0..1] + AccommodationFacility [0..1] +neighbour
+ Duration[0..1] + Name[0..1] of 0..%
VEHICLEJOURNEY| <PK» + CouchetteFacility [0..1] 0 Stop Place
JT Service Journey MODEL:: +( 'd) + ShowerFacility [0..1] S‘:’OPP
SERVICE JOURNEY 4 ! + ToiletFacility [0..1]
+ma e + Gender[0..1] K
+made using| 0..* using + BerthType [0..1] +serving,
+ :;luisanceFaciIity[%.*}ll | +neighbouring sservedby .
JT Coupled Journey MODEL:: + PassengerCommsFacility [0.. 0.* 0..
JOURNEY PART «PK»
+ id FO Point Of Interest MODEL::
+made using 0..* POINT OF INTEREST
0.% 0.1
+proposed for 0.1 +comprising, +proposedfor| 0.* +includedin
0..*
RC Vehicle Type MODEL::VEHICLE TYPE is part of

T +made up of 0..1

7.4.2.2  Fare Facility — Physical model

In NeTEx Partl and Part2 various FACILITY elements are used to specify the allowed values of named
properties of elements. The Fare Facility model describes additional NeTEx FACILITY values for NeTEX
Part3. Facility elements are grouped in FACILITY SETs that can be associated with stops and other SITEs
and also with VEHICLE JOURNEYs and other entities. The same mechanism can be used to associate
facilities such as Couchette accommodate classes with specific fares using ACCESS RIGHT PARAMETER
ASSIGNMENTS (See later).

The following diagram shows the Part3 Facility Model elements. For convenience of reference it also

includes elements from the NeTEx Partl model, in particular The ACCOMODATION elements that can be
associated with access rights.
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class XSD NeTEx TM RC Service Facility Model /

+determining

+comprises

0..*

+included
in

+made using

+proposed for

+requested for

+operated by

+characterising

+characterised
by

«enumeration»
RC AccommodationFacilityValues::
CouchetteFacilityEnum

G2

ca

€5

c6

T2

TE]

T4
wheelchair
other

«enumeration»
RC AccommodationFacilityValues::
AccommodationFacilityEnum

seating

sleeper
doubleSleeper
singleSleeper
specialSleeper
couchette
singleCouchette
doubleCouchette
recliningSeat
babyCompartment
familyCompartment
panoramaCoach
pullmanCoach
standing

+or

+comprises

«invariant»
{Constrained to those
facilities relevant to
Service}

+characterised by

. +includedin
+available

.. ’
+comprising ‘.

<>

1.*%

.

+includedin

+characterised by
0..1

+available
during

+characterised by +characterising

+characterising
v

v
«enumeration»

RC AccommodationFacilityValues::
BoardingPermissionEnum

earlyBoardingPossibleBeforeDeparture
delayedAlightingPossibleAfterArrival
overnightStayOnboardAllowed

«enumeration»
- N RC AccessRightValues::

FareClassEnum
+classified by

«enumerationSanitaryFacilityEnum

, firstClass
L/ . secondClass
+classifying thirdClass
«enumeration»

- economyClass
RC PassengerFacilityValues::

businessClass

turista
preferente

toilet
wheelchairAccessToilet
shower
washingAndChangeFacilities Name: XSD NeTEx TM RC Service Facility Model
babyChange Author:  NeTEx

wheelchairBabyChange Version: 1.0

shoeShiner Created: 08/11/201100:00:00

other Updated: 03/12/2017 20:35:16

Figure 49 — Fare Facility— Physical Model (UML)

7.4.2.3 Fare Facility — Attributes and XSD

7.4.23.1.1 DistanceValidity — Allowed values

The following table shows the allowed values for DistanceValidity (DistanceValidityEnum).

Table 32 — DistanceValidity — Allowed values

Value

Description

individualPassengers

Distance valid for individual passengers.
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baggage Distance valid for Baggage.

groups Distance valid for groups.

7.4.2.3.1.2 FareJourneySection — Allowed values
The following table shows the allowed values for FareJourneySection (FareJourneySectionEnum).

Table 33 — FareJourneySection — Allowed values

Value Description
specialConditionsApply Special conditions made available by Railway Undertaking.
passengerRightRegulationNotApplicable Journey section for which the PPR is not applicable.
railOrFerry Journey section by Rail or by Ferry.
railOrBus Journey section by Rail or by Bus.
ferryOrBus Journey section by Ferry or by Bus.

7.4.2.3.1.3 TripCoupon — Allowed values
The following table shows the allowed values for TripCoupon (TripCouponEnum).

Table 34 — TripCoupon — Allowed values

Value Description

couponOnlyValidDuringOperatingHours Coupon only valid during Operating hours.

couponAvailable Series for which Pre-printed Coupons Exist.

oneWayCoupon Coupon which cannot be used in the opposite direction.

7.5 Fare Structure

A NeTEXx fare structure is based on generic quantitative rules that describe the access rights regulating the
consumption of transport services in terms of their spatial (GEOGRAPHICAL), temporal (TIME) and other
(QUALITY) aspects. The FARE STRUCTURE model describes the structure and parameters attached to
these rules.

7.5.1 Fare Structure — Model dependencies

The FARE STRUCTURE MODEL is made up of a number of submodels. These are described in turn later
below.

— The COMMON STRUCTURE MODEL provides shared reusable framework elements for the fare
structure.

— The GEOGRAPHICAL FARE STRUCTURE MODEL defines additional spatial aspects of the fare
structure.
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— The TIME FARE STRUCTURE MODEL defines additional temporal aspects of the fare structure.

— The QUALITY FARE STRUCTURE MODEL defines other qualitative aspects of the fare structure.

— The FARE STRUCTURE ELEMENT MODEL defines the core elements of the fare structure.

— The DISTANCE MATRIX ELEMENT MODEL shows the possible origin/destination elements for
the case of an origin/destination fare structure.

— The VALIDABLE ELEMENT MODEL provides

ELEMENTSs for use in FARE PRODUCTSs.

elements to group FARE STRUCTURE

pkg XSD NeTEx - Part 3 - FS Fare Structure Model Dependencies /

XSD NeTEx FM FS Fare Structure Intro /

= FareStructureElement

FS TimeFareStructureModel I

TimeUnit
TimeUnitPrice
Timelnterval
TimelntervalPrice
TimeStructureFactor

Tariff
TypeOfTariff

FareStructur

FareStructureElementPrice

/
/

FS ValidableElementModel I

[

ValidableElement
ValidableElementPrice
ControllableElement

ControllableElementPrice

ControllableElementInSequence

FS QualityFareStructureModel I

QualityStructureFactor
-~ QualityStructureFactorPrice
~- < FareDemandFactor

~—_ FareQuotaFactor

~—_ StartTimeAtStopPoint

Name: XSD NeTEx - Part 3 - FS Fare Structure Model Dependencies T~
Author:  NeTEx =<
Version: 1.0

Created: 13/10/2013 14:55:37

Updated: 24/08/2017 01:43:26

=
=
=
g
=
=
=

FarePrice
=) RuleStepResult
PriceGroup

Figure 50 — Fare Structure Model Dependencies (UML)

7.5.2 Common Fare Structure

The COMMON FARE STRUCTURE model defines reusable abstract elements that provide certain
common properties of the FARE STRUCTURE such as FARE STRUCTURE FACTOR, FARE INTERVAL
and FARE UNIT. These are refined in specific submodels, for example:

— A TIME STRUCTURE FACTOR describes a temporal rule as a TIME INTERVAL of a specified
GEOGRAPHICAL UNIT.

— A GEOGRAPHICAL STRUCTURE FACTOR describes a spatial rule as a GEOGRAPHICAL
INTERVAL of a specified GEOGRAPHICAL UNIT.

— A QUALITY STRUCTURE FACTOR describes other types of rules.
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Common Fare Structure: Fare Structure Factors — Conceptual model

class NeTEx FM FC Fare Structure MODEL Overview/

Name:
Author:
Version:
Created:
Updated:

+alias for

+defined for

+viewed as

+part of 1 .

+including
0.*

RC Transport Organisations MODEL::
OPERATOR

ORGANISATION

0..*

+using

0.1

+represented/[\ 1, *

{exclusion} A
. +representing
+aviewof [ g, *
PRICEABLE OBJECT|
+included in 1| Fsvalidable Element MODEL::
VALIDABLE ELEMENT
0. +a chain of
1 1.*
+viewed as

+represented

+a view of

+includedin

+composed of
NeTEx FM FC Fare Structure MODEL Overview
NeTEx
1.0
23/01/2013 12:44:07
26/08/2017 23:43:05

by

+classification for 0..1
+provided with +characterised by [0..1 +for welassifiedas [ 0-*
+defined by +defined by 0.*  +definedby [ 0.* L4efined by | 0-* +defined by 0..* +defined by 0..*
+used to define 0..* +used to define, 0.1
+used to define 0.1
FARE UNIT|
FS Time Fare Structure MODEL::
TIME UNIT
*  +used
+usedin 0. i:se 1 +usedtodefine \l/ 0. +usedin 1 +usedin /|\ 1
+used to define 0..*
FARE INTERVAL
FS Time Fare Structure MODEL::
+usedin | 1 +usedin/|\0..* 0.* TIME INTERVAL
+part of| +used in 0..* +usedin 1
exclus
e N e stcomprising deﬁne N
. . N {exclusiohP
{exclusion '
“\ ./ +given for 0..* +givenfor | o.*
.
+givenfor | given forl o . - . FARE STRUCTURE FACTOR
. - +usedin | O.. FS Time Fare Structure MODEL::
TIME STRUCTURE FACTOR
+given for *
+used to define/|\ O..
+used to define
+defined by 0.* +defined by | o * +defined by 0.* +using 0.% +definedby | g « +definedby | o «

+definedby | 0-*

+used to define: 0..*

+refining >

o ~+refined by

exclusio
n
+specifying
limits for
0.*

ACCESS RIGHT PARAMETER ASSIGNMEI

AR Access Right Parameter Assigment
MODEL::VALIDITY PARAMETER ASSIGNME!

Figure 51 — Fare Structure Parameters — Conceptual Model (UML)
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7.5.2.2 Common Fare Structure: Fare Structure Elements — Conceptual MODEL

Some fare structures involve the consumption of a sequence of elements in a specified order. The
COMMON FARE STRUCTURE model also defines an abstract FARE ELEMENT IN SEQUENCE elements
that is refined in other submodels to describe sequential aspects of the FARE STRUCTURE.

class NeTEx FM FS Common Fare Structure MODEI./

FS Time Fare Structure MODEL::

+usedin

FS Quality Fare Structure MODEL: I

‘QUALITY STRUCTURE FACTOR 0.*

+used to define
3

0..*

+used to define

+defined by
0..*

+usedin  +defined by

0.*

+given for

FS Quality Fare Structure MODEL:
FARE QUOTA FACTOR

+defined by

0.* 1
in
PRICEABLE OB +defined by | +defined by
FP Parking Tariff MODEL:
PARKING CHARGE BANI

+included|

+a chain of!

+represented by

+given for 1. VALIDABLE
+usedin +representing
+a chain of

S Validable Ele

PRICEABLE OBJECT|

. FSValidable Element MODEL::
Name: NeTEx FM FS Common Fare Structure MODEL c OLLABLE ELEMENT
Author:  NeTEx
Version: 1.0 wiewedas )
Created: 03/10/2013 10:21:15
Updated: 09/08/2017 17:08:34

sgivenfor : FSTime Fare Structure MODEL:: Zr +a view of]
+usedin TIME INTERVAL I 0.*
0.

FS Validable Element MODEL::

+used to define
JEIME STRUCTUHEEACIOR CONTROLLABLE ELEMENT IN
0..* +given for SEQUENCE
0.*
#includedin/|\ 1..*

1

FS Quality Fare Structure MODEL::

FARE DEMAND FACTOR +usedin 1

FS Time Fare Structure MODEL::

TIMEUNIT

7.5.2.3

Figure 52 — Fare Elements In Sequence — Conceptual Model (UML)

Common Fare Structure — Physical model

The following figure shows the physical model for the common FARE STRUCTURE ELEMENTS.
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class XSD NeTEx FM FS Common Fare Structure Hlerar:hv/

Name:
Author:  NeTEx

Version: 1.0

Created: 16/12/201010:29:31
Updated: 04/12/2017 14:10:02

XSD NeTEx FM FS Common Fare Structure Hierarchy

=

FS TimeFareStructureModel::
TimeStructureFactor

FS

+ StartTime: time [0..1]

«PK» + EndTime:time [0..1]

+ id: TimeStructureFactorldType + DayOffset: DayOffsetType [0..1]
<Ko + Duration: duration [0..1]

# TimelntervalRef: TimeIntervalRef* «PK»

# TimeUnitRef: TimeUnitRef*
# QualityFactorRef: QualityFactorRef* [0..]

+ id: TimelntervalldType

- prices: TimelntervalPrice [0..*]
- timeStructureFactors: TimeStructureFactor [0..*]

FS QualityFareStructul
QualityStructurel
alue: anyType
K»
d: QualityStructureFactor

FS
«PK»

+ id: ControllableElementinSequenceldType
«FK»

# C C Ref
# Fare

FS TimeFareStructureModel::
TimeUnit

+ Duration: duration [0..1]
«PK»

+ id: TimeUnitldType
«contained»

- prices: TimeUnitPrice [0..*]

Figure 53 — Common Fare Structure Model — Physical Model (UML)

75.2.4

75241 FareUnit — Model Element

Common Fare Structure — Attributes and XSD

A unit associated with a FARE STRUCTURE FACTOR.

Table 35 — FareUnit — Element

Classifi- Name Type Cardinality Description
cation
> > PriceableObject > FARE UNIT inherits from PRICEABLE OBJEC.
«PK» |id FareUnitldType 1:1 Identifier of FARE UNIT.
nameOfClass- NameOfClass 0:1 Type of Class used for zone; DistanceType, etc
OfUnit e.g. TariffZone. This is metadata to facilitate
programming.
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FareUnit_VersionStructure (restriction)

Brattributes

nameOfClass

type | NameOfClass

Name of Class of the ENTITY. Allows reflection. Fixed for each ENTITY ty pe.

id

type

FareUnitldType
(ObjectldType)

1

type | FareUnit_VersionStructure f

FareUnit

A factor influencing access rights definition or calculation of prices,

dataSourceRef

type | DataSourceldType

Name of source of the data.

created

type | xsd:dateTime

Date ENTITY was first created.

changed

type | xsd:dateTime

Date ENTITY or version was last changed.

modification

type | ModificationEnumeration

Nature of last modification: new, revise, delete (default is new).

version

type | VersionldType

Version number of entity .

status

type | StatusEnumeration

Whether ENTITY is currently in use. Default is "released"

derivedFromVersionRef

type | VersionldType

Version of this object from w hich this version of ENTITY was derived.

compatibleWithVersionFrameVersionRef

type | VersionldType

Version of frame from with which this version of ENTITY is compatible.
Assumes Frame of the same Id as current frame.

derivedFrom ObjectRef ‘
typeTObjeClIdType \

Identity of object from which this object of ENTITY was derived. Normally
the same

responsibilitySetRef

typeTRes ponsibility SetldType

Reference to RESPONSIBILITY SET for managing the object. If absent, then
responsibility is same as for containing context of this object.

nameOfClass OfUnit

type | NameOfClass

Name of class associated with UNIT.

x

———— ﬂH—(DataManagedObjectGroup]ﬂ

Common Properties of an object managed by a responsible ORGANISATION.

~ (—--— :IE] (R’iceableObjectGroup

Elements for a PRICEABLE ELEMENT.

Figure 54 — FareUnit — XSD

75242

An interval based aspect of the fare structure.

106

Farelnterval — Model Element




Table 36 — Farelnterval — Element

Classifi- Name Type Cardinality Description
cation
> > PriceableObject > FARE INTERVAL inherits from PRICEABLE
OBJECT.
«PK» |id FarelntervalldType 11 Identifier of FARE INTERVAL.

75243

[Erettributes

Farelnterval

Farelnterval_VersionStructure (restriction)

X

5

t pe\ Farelnterval_VersionStructure

——— :E{DatamanagedObjectGroupE

A factor influencing access rights definition or calculation of prices,

Common Properties of an object managed by a responsible
ORGANISATION.

~ (—--— :\)E] (PriceableObjectGroupE

Elements for a PRICEABLE ELEMENT

Figure 55 — Farelnterval — XSD

FareStructureFactor — Model Element

A factor influencing access rights definition or calculation of prices (abstract framework element).

Table 37 — FareStructureFactor — Element

Classifi- | Name Type Cardinality | Description

cation

> > PriceableObject > FARE STRUCTURE FACTOR. inherits from

PRICEABLE OBJECT.
«PK» |id FareStructureFactorldType 1:1 Identifier of FARE STRUCTURE FACTOR.
Factor xsd:anyType 0:1 Arbitrary values associated with factor.
FareStructureFactor_VersionStructure (restriction)
T
FareStructureFactor J_. = —--—ﬂ)El—(DataManagedObjectGroupE

type \ FareStructureFactor_VersionStructure 'T'

A factor influencing access rights definition or calculation of prices,

Common Properties of an object managed by a responsible
ORGANISATION

= ——-—ﬂ)ﬂ—(PriceabIeObjectGroupE

P N SEE—
x |~ Factor
—ane— v [ | ]
|type | xsd:anyType
ot.1Z

Elements for a PRICEABLE ELEMENT.

Factor value assoictaed with init.

Figure 56 — FareStructureFactor — XSD
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75244

FareElementinSequence — Model Element

A FARE ELEMENT as a part of an ELEMENT, including its possible order in the sequence of FARE
ELEMENTS (abstract framework element).

Table 38 — FareElementinSequence — — Element

Classifi- | Name Type Cardinality | Description

cation

> > VersionedChild > FARE ELEMENT IN SEQUENCE inherits from

VERSIONED CHILD. See NeTEx Partl.
«PK» |id FareElementinSequence 1:1 Identifier of FARE ELEMENT IN SEQUENCE.
IdType

order xsd:positivelnteger 0:1 Order of element within SEQUENCE.
Name MultilingualString 0:1 Name of FARE ELEMENT IN SEQUENCE.
Description MultilingualString 0:1 Description of FARE ELEMENT IN SEQUENCE.
IsFirstin- xsd:boolean 0:1 Whether element is the first in the sequence.
Sequence
IsLastIn- xsd:boolean 0:1 Whether element is the last in the sequence.
Sequence
Access- xsd:boolean 0:1 Whether access number is limited.
NumberlsLimited
AccessNumber | xsd:nonNegativelnteger 0:1 Access number in sequence.

FareElementinSequence_VersionedChildStructure (restriction)

— |Eettributes

| FareHementinSequence

|type [ FareBlementinSequence_VersionedChildStructure

A FARE STRUCTURE ELEMENT as a part of a VALIDABLE
ELEMENT, including its possible order in the sequence of FARE

STRUCTURE ELEMENTS forming that VALIDABLE ELEMENT,

and its possible quantitative limitation.
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Figure 57 — FareElementinSequence — XSD
7.5.3 Geographical Fare Structure
7.5.3.1 Geographical Fare Structure — Conceptual model

The GEOGRAPHICAL FARE STRUCTURE model describes certain spatial aspects of the fare structure
model and is made up of GEOGRAPHICAL STRUCTURE FACTORSs.

7.5.3.11 Simple Space-based Factors

The most common fare structure rules are space-based, or more precisely, distance-based. The three main
types are respectively progressive (based on intervals), graduated depending on a distance, and using
zones. Some of these types may be combined together.

The entity GEOGRAPHICAL INTERVAL describes a classification of the FARE STRUCTURE ELEMENTS
depending on their length, for instance:

— 1 zone (or fare section) crossed, 2 to 4 zones crossed, more than 4 zones crossed,;
— ride length less than 5 km, between 5 and 15 km, more than 15 km;
— etc.

Each GEOGRAPHICAL INTERVAL will store the minimum and the maximum value describing the
corresponding distance interval, on which a certain fare will be applied.

Graduated fare structures allow a calculation of fares depending on the distance covered during the trip.
The distance is computed using a certain unit, the most classical being the distance in kilometres, the
number of fare sections (or zones) or the number of stop points. Such a graduation unit is described by the
entity GEOGRAPHICAL UNIT. The fare of a trip will be calculated by multiplying its length by a price
parameter attached to the GEOGRAPHICAL UNIT.

Many networks will use TARIFF ZONEs. A TARIFF ZONE is a view of a ZONE, specifically defined for fare
calculation. It is composed of SCHEDULED STOP POINTs. A TARIFF ZONE may have specific points on
its borders, the TARIFF POINTs. Some such points activate an automatic detection of the boundaries: they
are ACTIVATION POINTs.

A FARE SECTION is another type of fare structure parameter. It is a subdivision of a JOURNEY
PATTERN, consisting of consecutive SCHEDULED STOP POINTSs in that JOURNEY PATTERN.

Many graduated fare structures will use the number of TARIFF ZONEs or FARE SECTIONs as
GEOGRAPHICAL UNIT. A projection of such TARIFF ZONEs or FARE SECTIONSs on the used JOURNEY
PATTERN will allow to derive the number of zones or sections crossed during a trip.

In many cases, the values used for applying the fare structure rules will be derived from the description of
the actual element consumed. For instance, the length of a trip in km will be derived from the JOURNEY
PATTERN description (using the length of the LINKs composing the JOURNEY PATTERN).

Some fare structure systems will use arbitrary fare distances between the origin and the destination of a
FARE STRUCTURE ELEMENT. This is typically the case when a zone-matrix fare system is used. Some
TARIFF ZONEs (usually a few) are defined and a specific fare distance parameter is defined for each
possible origin/destination pair of TARIFF ZONEs. Such parameter values are likely to differ from an exact
calculation based on the covered distance. These values are stored in the entity DISTANCE MATRIX
ELEMENT.

In a similar way, the fare distance between SCHEDULED STOP POINTs may not be derived from the line

description but stored with specific values. In such a case, a DISTANCE MATRIX ELEMENT will store the
chosen value between each origin/destination pair of SCHEDULED STOP POINTSs.
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Therefore, a DISTANCE MATRIX ELEMENT will relate either two TARIFF ZONEs or two STOP POINTSs.
7.5.3.1.2 Combined Space-based Factors
The simple spaced-based fare structures described above may be combined in more complex structures.

In most cases of fare structures using GEOGRAPHICAL INTERVALSs, the fare will be flat within the range
of each interval, which means that the fare is the same all along the interval. However, the fares may vary
within each interval, depending on a graduation based on a GEOGRAPHICAL UNIT. Such a unit is not
necessarily the same as the unit describing the interval. For instance, the fares may be graduated, the
price per km differing according to the number of zones crossed (e.g. to allow lower prices for long trips).

Similarly, a graduated fare structure may be influenced by the type of trip, as regards the geography of the
network. If the fare is based on the number of fare sections crossed, it may vary, for instance, depending
on whether the trip is from a suburb to the city centre or between two suburbs. This structure will associate
GEOGRAPHICAL INTERVALS (fare sections) and DISTANCE MATRIX ELEMENTS (using a set of TARIFF
ZONEs, e.g. “centre” and “suburbs”).

The entity GEOGRAPHICAL STRUCTURE FACTOR allows to combine two simple structures in a complex
factor. It is identified by a GEOGRAPHICAL UNIT, describing the used graduation unit, and by either a
GEOGRAPHICAL INTERVAL or a DISTANCE MATRIX ELEMENT.

In real implementations of complex structures, GEOGRAPHICAL STRUCTURE FACTORs would probably
be associated in sets related to one fare calculation rule, in order to allow an algorithm to choose the
appropriate rule.

Users of simpler fare structures will implement the GEOGRAPHICAL STRUCTURE FACTOR entity by only
using the parameters they require.
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class NeTEx FM FS Geographical Fare Structure MODEL /
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Name: NeTEx FM FS Geographical Fare Structure MODEL
Author:  NeTEx

Version: 1.0

Created: 03/10/2013 13:24:38

Updated: 03/10/2017 22:58:53

+given for

Figure 58 — Geographical Fare Structure — Conceptual Model (UML)

7.5.3.2 Geographical Fare Structure — Conceptual Examples

Geographical fare structures can be used with many different types of units. For example:
— Distance based fares — e.g. Kilometres.
— Fares based on the number of zones traversed.

— Fares based on the number of fare stages traversed.
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7.5.3.3 Geographical Fare Structure — Physical model

The following figure shows the physical model for the GEOGRAPHICAL FARE STRUCTURE.

class XSD NeTEx FM FS Geographical Fare Structure Model

+defined by 0.*
0.*

+used to define

+defined 0.* +defined by /[\ 0.
by
+usedto 0.1
define
+usedin
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0.* 0.1 +given
+given for
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+usedin 1 +related to 0.1
+included 1.* +used in 1 +usedin "
in +given for
of
+given for
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of
ﬁ =
+start 1 +end 1
of of
+related £ A «enumeration»
* 4o [ 0.*Hrom | 0.* 4o | 0.* 0.*
to +from | 0.. +given for ) FS FareStructureValues::
0.% +given for 0.* "
N GeographicalintervalTypeEnum
+usedin 0.*
<> stop

— +given for ;?Srifaﬂnize
other |
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+defined by * +defined by 5 +defined by 0%
Name:  XSD NeTEx FM FS Geographical Fare Structure Model +relatedto
Author:  NeTEx
Version: 1.0 +given for 0.%
Created: 05/10/2011 00:00:00
Updated: 04/12/2017 14:10:02
Figure 59 — Geographical Fare Structure — Physical Model (UML)
7.5.3.4 Geographical Fare Structure — Attributes and XSD
7.5.3.41 GeographicalUnit — Model Element
A unit for calculating geographical graduated fares.
Table 39 — GeographicalUnit — Element
Classifi- Name Type Cardinality Description
cation
> > FareUnit > GEOGRAPHICAL UNIT inherits from FARE UNIT.
«PK» |id GeographicalUnitldType 1:1 Identifier of GEOGRAPHICAL UNIT.
Distance DistanceType 0:1 If distance based unit, length of unit.
prices GeographicalUnitPrice 0:* Prices associated with GEOGRAPHICAL UNIT
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| GeographicalUnit

| type | Geographicalunit_VersionStructure

A factor influencing access rights definition or

calculation of prices,

75342

GeographicalUnit_VersionStructure (restriction)

— (@]

el EE DataManagedObjectGroup [+]

Common Properties of an object managed by a
responsible ORGANISATION.

s @: PriceableObjectGroup [H

Elements for a PRICEABLE ELEMENT.

x
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Elements fora GEOGRAPHICAL UNIT 1.¥
o*.1

PRICEs of GEOGRAPHICALINTERVAL

Figure 60 — GeographicalUnit — XSD

GeographicalUnitPrice — Model Element

A set of all possible price features of a GEOGRAPHICAL UNIT: default total price etc.

Table 40 — GeographicalUnitPrice — Element

UnitRef

Classifi- Name Type Cardinality Description
cation
> > FarePrice > GEOGRAPHICAL UNIT PRICE inherits from
FARE PRICE
«PK» |id GeographicalUnitPrice 1:1 Identifier of GEOGRAPHICAL UNIT PRICE.
IdType
«FK» | Geographical- GeographicalUnitRef 0:1 Reference to GEOGRAPHICAL UNIT for which

this is the price. If not given by context must be
specified.

GeographicalUnitPrice_VersionedChildStructure (restriction)

| | Brettributes
X

GeographicalUnitPrice

VersionedChildGroup [1]

type \ GeographicalUnitPrice_VersionedChildStructure

L

Elements for a VERSIONED CHILD

A set of all possible price features of a GEOGRAPHICAL UNIT

default total price etc.

75343

@ FarePriceGroup [

Elements for a FARE PRICE.

x " — x\EC-?-eographicaIUnitRc-:‘f
GeographicalUnitPriceGroup [ @ |2 . -
| type \ GeographicalUnitRef Structure
Elements defininga GEOGRAPHICALUINT

PRICE. o+.1-
Reference to a GEOGRAPHICAL UNIT.

Figure 61 — GeographicalUnitPrice — XSD

Geographicallnterval — Model Element

A geographical interval specifying access rights for the FARE STRUCTURE ELEMENTS within the range of
this interval: “20-5 km”, “4-6 zones”, etc.
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Table 41 — Geographicalinterval — Element

Classifi- Name Type Cardinality Description
cation
> > Farelnterval > GEOGRAPHICAL INTERVAL inherits from FARE
INTERVAL.
«PK» |id Geographicallnterval- 11 Identifier of GEOGRAPHICAL INTERVAL.
IdType
Start- xsd:decimal 0:1 Start value for GEOGRAPHICAL INTERVAL.
Geographical-
Value
End- xsd:decimal 0:1 End value for GEOGRAPHICAL INTERVAL.
Geographical-
Value
NumberOfUnits | xsd:integer 0:1 Number of units in GEOGRAPHICAL INTERVAL.
IntervalType IntervalTypeEnum 0:1 Classification of interval type. See allowed values
below.
«FK» | Geographical- GeographicalUnitRef 0:1 GEOGRAPHICAL UNIT for interval.
UnitRef
“cntd» |prices Geographical- 0:* Prices for the GEOGRAPHIC INTERVAL.
IntervalPrice

| Geographicalinterval
| type ] Geographicalinterval_VersionStructure

A factor influencing access rights definition or
calculation of prices,

Geographicallnterval_VersionStructure (restriction)

| | EHreattributes

T [-} DataManagedObjectGroup [+

Common Properties of an object managed by a
responsible ORGANISATION

X e =T PriceableObjectGroup |

Elements for a PRICEABLE ELEMENT.

Elements fora GEOGRAPHICALINTERVAL.

77" GeographicalintervalGroup [] i

x[= .
StartGeographicalValue |
PR P E—
hypc xsd:decimal |
0*.1-
Start value for Geographic Interval.

%= -
| EndGeographlcaIValue{-
a1
‘Lype xsd:decimal
ot.1-

End value for Geographic Interval.

T —
x‘ NumberOfUnits T
I

type | xsd:integer |
ot 1z

Number of units in Interval

xX=
| " IntervalType i |
| type | IntervalTypeEnumeration
o*.1-
nature of Interval

X[= - - h
\‘GeographwaIUmtRef
| type \ GeographicalUnitRefStructure T

o*.1
Reference to a GEOGRAPHICAL UNIT

X
7| prices %7
; type | farePrices_RelStructure

ot.1_
PRICEs of GEOGRAPHICAL INTERVAL

farePrices_RelStructure
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Figure 62 — Geographicallnterval — XSD

753431 IntervalType — Allowed values

The following table shows the allowed values for IntervalType (IntervalTypeEnum).

Table 42 — IntervalType — Allowed values

Value Description
stop Interval is a SCHEDULED STOP POINT.
tariffZone Interval is a TARIFF ZONE
distance Interval is a distance measurement.
coupon Interval is an arbitrary coupon unit.
other Other

75344 GeographicalintervalPrice — Model Element

A set of all possible price features of a GEOGRAPHICAL INTERVAL: default total price etc.

Table 43 — GeographicallntervalPrice — Element

Classifi- Name Type Cardinality Description
cation

> > FarePrice > GEOGRAPHICAL INTERVAL PRICE inherits from

FARE PRICE
«PK» |id GeographicallntervalPric 11 Identifier of GEOGRAPHICAL INTERVAL PRICE.

e IdType

«FK» | Geographical- GeographicallntervalRef 0:1 Reference to GEOGRAPHICAL INTERVAL for
IntervalRef which this is the price. If not given by context must

be specified.

GeographicallntervalPrice_VersionedChildStructure (restriction)

— (@]

——-—:\)H—(VersionedChildGroupE

Elements for a VERSIONED CHILD

FarePriceGroup [+

Elements for a FARE

GeographicallntervalPrice
type \ GeographicalintervalPrice_VersionedChildStruct...

4_;,_

A set of all possible price features of a GEOGRAPHICAL
INTERVAL: default total price etc.

PRICE

~ (—--— :\)3 (GeographicallntervaIPriceGroupJ;|

Elements defining a GEOGRAPHICALINTERVAL
PRICEs.

-5

®=g hicall IRef I
A eographical ntervalRe

| type \ GeographicalintervalRef Structure If

0*.1-
Reference to a GEOGRAPHICALINTERVAL.

Figure 63 — GeographicallntervalPrice — XSD
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75345

GeographicalStructureFactor — Model Element

The value of a GEOGRAPHICAL INTERVAL or a DISTANCE MATRIX ELEMENT expressed by a

GEOGRAPHICAL UNIT.

Table 44 — GeographicalStructureFactor — Element

Classifi- Name Type Cardinality Description
cation
> > FareStructureFactor > GEOGRAPHICAL STRUCTURE FACTOR
inherits from FARE STRUCTURE FACTOR.
«PK» |id GeographicalStructure- 11 Identifier of GEOGRAPHICAL STRUCTURE
FactorRef FACTOR.

«FK» | TariffRef TariffRef 0:1 Reference to a TARIFF.

«FK» | DistanceMatrix- | DistanceMatrix- 0:1 Reference to a DISTANCE MATRIX ELEMENT.
ElementRef ElementRef

«FK» | Geographical- Geographical- 0:1 Reference to a GEOGRAPHICAL INTERVAL.
IntervalRef IntervalldType

«FK» | Geographical- GeographicalUnitRef 0:1 Reference to GEOGRAPHICAL UNIT.
UnitRef
NumberOfUnits | NumberOfUnits 0:1 Quantity of units.
AmountFactor xsd:decimal 0.1 Arbitrary amount factor associated with Factor

~ (@]

| GeographicalStructureFactor

|.type | GeographicalStructureFactor_VersionedChildStructure

The value of a GEOGRAPHICALINTERVAL or a DISTANCE
MATRIX ELEMENT expressed by a GEOGRAPHICAL UNIT
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Figure 64 — GeographicalStructureFactor — XSD




7.5.3.5 Geographical Fare Structure — XML examples
7.5.3.5.1 Geographical Fare Structure: XML Example of stepped geographical intervals

The following code fragment shows a GEOGRAPHICAL STRUCTURE FACTOR definitions for a distance
based fare structure distance based that uses three bands for three different ranges of kilometres (less
than 50 Kilometres; 500 to 150 Kilometres; over 150 Kilometres)

For EXAMPLE:

<!-- GEO FACTORs -—>
<geographicalUnits>
<GeographicalUnit id="tap::kilometre" version="any">
<Name>Kilometre</Name>
</GeographicalUnit>
</geographicalUnits>

<geographicalIntervals>
<GeographicallInterval id="tap::upTo50Kilometre" version="any">
<Name>Price per Kilometre up to 50 kilometres</Name>
<StartGeographicalValue>1</StartGeographicalValue>
<EndGeographicalValue>100</EndGeographicalValue>
<prices>
<GeographicallIntervalPrice id="tap::upTo50Kilometer" version="any">
<Amount>1.30</Amount>
</GeographicallIntervalPrice>
</prices>
</GeographicalInterval>

<GeographicallInterval id="tap::50Tol00Kilometre" version="any">
<Name>Price per Kilometre 50 to 150 Kilometres </Name>
<StartGeographicalvValue>51</StartGeographicalvalue>
<EndGeographicalValue>150</EndGeographicalvValue>
<prices>
<GeographicalIntervalPrice id="tap::50Tol00Kilometer" version="any">
<Amount>1.00</Amount>
</GeographicallntervalPrice>
</prices>
</GeographicallInterval>

<GeographicalInterval id="tap::150kilometerUpwards" version="any">
<Name>Price per Kilometre over 150 kilometres </Name>
<StartGeographicalValue>151</StartGeographicalValue>
<EndGeographicalValue>9999</EndGeographicalvValue>
<prices>
<GeographicalIntervalPrice id="tap::150kilometerUpwards" version="01">
<Amount>0.80</Amount>
</GeographicallIntervalPrice>
</prices>
</GeographicalInterval>
</geographicallntervals>

<geographicalStructureFactors>
<GeographicalStructureFactor id="tap::railKilometre" version="01">
<Name>Rail distance unit</Name>

<GeographicalUnitRef ref="tap:GeographicalUnit:kilometer"/>
</GeographicalStructureFactor>

</geographicalStructureFactors>

7.5.4 Time Fare Structure
7.5.4.1 Time Fare Structure — Conceptual MODEL
The TIME FARE STRUCTURE model describes the temporal aspects of the fare structure model.

The time-based fare structures are described in a similar way to the space-based structures. The entity
TIME INTERVAL describes intervals of time (0-1 hour, 1-3 hours, etc.) during which a certain fare is
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applied to FARE STRUCTURE ELEMENTS. A graduated time-based structure will be defined using a TIME
UNIT (e.g. days, hours or minutes).

Both types of structures may be combined into TIME STRUCTURE FACTORSs. This allows for instance to
specify a fare per hour spent, which varies depending on the range of days spent.

class NeTEx FM FS Time Fare Structure MODEL /

+defined by 0.* +defined by 0..*
0..*
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+ DayOffset [0..1] «PK»
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0..*
+given for 0.* +given for 0.* +givenfor | 0.* +given for 0.%
FARE STRUCTURE FACTOR
TIME STRUCTURE FACTOR
AN «PK»
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+defined by

Name: NeTEx FM FS Time Fare Structure MODEL
Author:  NeTEx

Version: 1.0

Created: 03/10/2013 13:37:32

Updated: 03/10/2017 22:58:53

+related to

+given for

Figure 65 — Time Fare Structure — Conceptual Model (UML)

7.5.4.2 Time Fare Structure — Physical model

The following figure shows the physical model for the TIME FARE STRUCTURE.
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class XSD NeTEx FM FS Time Fare Structure Model /
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Figure 66 — Time Fare Structure — Physical Model (UML)

7.5.4.3

Time Fare Structure — Conceptual Examples

It is quite common to have a time based fare structure , for example:

hours, etc.) during which a certain fare is applied to FARE STRUCTURE ELEMENTS.

7.5.4.4

7.54.41

Time Fare Structure — Attributes and XSD

TimeUnit — Model Element

A unit for calculating time-based graduated fares.

Table 45 — TimeUnit — Element

a graduated time-based structure defined using a TIME UNIT (e.g. days, hours or minutes).

determined through the entity TIME INTERVAL that describes intervals of time (0-1 hour, 1-3

Classifi- Name Type Cardinality Description
cation
> > FareUnit > TIME UNIT inherits from FARE UNIT.
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«PK» |id TimeUnitldType 11 Identifier of TIME UNIT.

Type xsd:NCName 0:1 Name of XML class associated with unit e.g.

GDAY, gMonth. This is metadata.
Duration xsd:duration 0:1 Duration associated with unit e.g. P1D, PT1S
prices TimeUnitPrice 0:* Prices associated with TIME UNIT
TimeUnit_VersionStructure (restriction)
[Hrattributes
—x(—m—ﬂE—(DataManagedObjectGroup

Timeunt & e

type | TimeUnit_VersionStructure f‘

A factor influencing access rights definition or

calculation of prices,

_"(_“._ ﬂE—(Pric eableObjectGroup

Elements for a PRICEABLE ELEMENT.

Name of Class assoiciated with uit, e.g. gDay,
gTime, etc

= Duration

type | xsd:duration ||

Name |
o*.1-

Duration of Unit, eg P1D, P1S, etc.

ot.1Z

farePrices_RelStructure

X .
prices

" (i
‘typeMarePrices_ReIStructure 1 —=
— 1.
PRICEs of TIME UNIT
Figure 67 — TimeUnit — XSD
75442 TimeUnitPrice — Model Element
A set of all possible price features of a TIME UNIT: default total price etc.
Table 46 — TimeUnitPrice — Element
Classifi- Name Type Cardinality Description
cation
> > FarePrice > TIME UNIT PRICE inherits from FARE PRICE
«PK» |id TimeUnitPrice 1dType 11 Identifier of TIME UNIT PRICE.
«FK» | TimeUnitRef TimeUnitRef 0:1 Reference to TIME UNIT for which this is the
price. If not given by context must be specified.

120




| Erettributes

TimeUnitPrice_VersionedChildStructure (restriction)

TimeUnitPrice
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| type { TimeUnitRefStructure 7|

0*.1°
Reference to a TIME UNIT.

Figure 68 — TimeUnitPrice — XSD

75443 Timelnterval — Model Element

A time-based interval specifying access rights for the FARE STRUCTURE ELEMENTSs within the range of

this interval: “0-1 hours,” “1-3 days”, etc.

Table 47 — Timelnterval — Element

Classifi- Name Type Cardinality Description
cation
> > Farelnterval > TIME INTERVAL inherits from FARE INTERVAL.

«PK» |id TimelntervalldType 11 Identifier of TIME INTERVAL.
StartTime xsd:time 0:1 Start of TIME INTERVAL.
EndTime xsd:time 0:1 End of TIME INTERVAL.
DayOffset DayOffsetType 0:1 Day offset of end time from start time
Duration xsd:duration 0:1 Interval expressed as duration

“‘ecntd» | prices TimelntervalPrice 0:* Prices for the TIME INTERVAL.

‘cntd» | timeStructure- TimeStructureFactor 0:* TIME STRUCTIURE FACTORSs using the TIME
Factors INTERVAL.
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PRICES of TIME INTERVAL
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TIME STRUCTURE FACTORs associated with this
element.

farePrices_RelStructure

¥ timeStructureFactors I
| type | imeStructureFactors_RelStructure "]

timeStructureFactors_RelStructure

lemeStruclureFaceref

type | TimeStructureFactorRef Structure

Reference to a TIME STRUCTURE FACTOR
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|type [ TimeStructureFactor_VersionStructure
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The value of a TIME INTERVAL or a DISTANCE
MATRIX ELEMENT expressed by a TIME UNIT

75444

Figure 69 — Timelnterval — XSD

TimelntervalPrice — Model Element

A set of all possible price features of a TIME INTERVAL, e.g. default total price etc.

Table 48 — TimelntervalPrice — Element

Classifi- Name Type Cardinality Description
cation
> > FarePrice > TIME INTERVAL PRICE inherits from FARE

PRICE

«PK» |id TimelntervalPriceldType 11 Identifier of TIME INTERVAL PRICE.

«FK» | TimelntervalRef | TimelntervalRef 0:1 Reference to TIME INTERVAL for which this is
the price. If not given by context must be
specified.
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TimelntervalPrice_VersionedChildStructure (restriction)

| |Hettributes
X B .
N X — ==l |EH VersionedChildGrou|
TimelntervalPrice #I_ p)

Elements for a VERSIONED
CHILD.

type | TimelntervalPrice_VersionedChildStructure

A set of all possible price features of a TIME INTERVAL:

default total price etc. _x(—.-u— gE—(FarePriceGroupE

Elements for a FARE
PRICE.

X[=_. n
— L TimelntervalRef
x(——-—ﬂ]ﬂ (‘I’melntervalh'iceGroupE' E—)Er 2 &
| type \ TimelntervalRefStructure

Elements defining a span of
time. (QRER

Reference to a TIME INTERVAL

Figure 70 — TimelntervalPrice — XSD
75445 TimeStructureFactor — Model Element
The value of a TIME INTERVAL expressed by a TIME UNIT.

Table 49 — TimeStructureFactor — Element

Classifi- Name Type Cardinality Description
cation
> > FareStructureFactor > TIME STRUCTURE FACTOR inherits from FARE

STRUCTURE FACTOR.

«PK» |id TimeStructureFactor- 11 Identifier of TIME STRUCTURE FACTOR.
IdType
«FK» |TimelntervalRef | TimelntervalRef 0:1 Reference to TIME INTERVAL associated with
factor.
«FK» | TimeUnitRef TimeUnitRef 0:1 Reference to TIME UNIT associated with factor.
«FK» | QualityStructure- | QualityStructure- 0:* QUALITY FACTOR associated with the TIME
FactorRef FactorRef STRUCTURE FACTOR.
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TimeStructureFactor_VersionedChildStructure (restriction)

| Bretributes
X == DataManagedObjectGroup [

Common Properties of an object managed by a responsible
| TimeStructureFactor ORGANISATION.

| type | TimeStructureFactor_VersionedChildStructure X @= PriceableObjectGroup [
H
The value of a TIME INTERVAL or a DISTANCE MATRIX

ELEMENT expressed by a TIME UNIT Elements for a PRICEABLE ELEMENT.

: X 5 TariffRef
| type | Tariff Ref Structure 7

o*.1_
Reference to a TARIFF.

~ fTimeIntervaIRef #
|

| type [ TimelntervalRefStructure

ot.1
i - Z
TimeStructureFactorGroup I E’)} Reference to a TIME INTERVAL.

Elements for TIME STRUCTURE FACTOR. o=
,TimeuUnitRef !
type | TimeUnitRef Structure

o+.1-
Reference to a TIME UNIT.

- ‘:QualllySlructureFactor Ref
| type \ Quality StructureFactorRef Structure
A

o*.1-
Reference to a QUALITY STRUCTURE FACTOR.

FFare DemandFactorRef
| type | FareDemandFactorRef Structure

Reference to a FARE DEMAND FACTOR

|
N ‘

EFareQuotaFactorRef
| type \ FareQuotaFactorRefStructure

Reference to a FARE QUOTA FACTOR

Figure 71 — TimeStructureFactor — XSD

7.5.4.5 Time Fare Structure — XML examples
75451 Time Fare Structure: XML Example of Time Intervals

The following code fragment (based on TfL) shows a TARIFF with TIME INTERVAL and TIME
STRUCTURE FACTOR definitions for the various intervals for which tickets are available; one hour, two
hours or all day. In this last case, the all-day use ends at 02am the next day, (and not 24 hours after

validation). A FARE STRUCTURE ELEMENT is then able to reference the available TIME STRUCTURE
FACTORs.

For EXAMPLE:

<Tariff version="any" id="myfares::TimeInterval">
<Name>Zonal Fare</Name>
<TimeUnitRef version="any" ref="myfares::tul"/>

<timeIntervals>
<TimelInterval version="any" id="myfares::ti 1h">
<Name>One Hour</Name>
<Duration>PT1H</Duration>
<timeStructureFactors>
<TimeStructureFactor version="any" id="myfares::tsf 1h">
<Name>One hour's use</Name>
<TimeUnitRef version="any" ref="myfares:: hour "/>
</TimeStructureFactor>
</timeStructureFactors>
</TimeInterval>
<TimeInterval version="any" id="myfares::ti 2h">
<Name>Two Hours</Name>
<Duration>PT2H</Duration>
<timeStructureFactors>
< TimeStructureFactor version="any" id="myfares::tsf 2h">
<Name>Two hour's use</Name>
<TimeUnitRef version="any" ref="myfares::hour"/>
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</TimeStructureFactor>
</timeStructureFactors>
</TimeInterval>
<TimelInterval version="any" id="myfares::ti day">
<Name>All Day Use on day of purchase. Fare day ends at 2 am</Name>
<StartTime>06:00:00</StartTime>
<EndTime>02:00:00</EndTime>
<DayOffset>1</DayOffset>
<timeStructureFactors>
<TimeStructureFactor version="any" id="myfares::tsf day">
<Name>All day use on day of purchase</Name>
<TimeUnitRef version="any" ref="myfares::day"/>
</TimeStructureFactor>
</timeStructureFactors>
</TimeInterval>
</timeIntervals>
Etc, etc.
<fareStructureElements>
<FareStructureElement version="any" id="myfares::durations">
<timeStructureFactors>
<TimeStructureFactorRef version="any" ref="myfares::tsf 1h"/>
<TimeStructureFactorRef version="any" ref="myfares::tsf 2h"/>
<TimeStructureFactorRef version="any" ref="myfares::tsf day"/>
</timeStructureFactors>
</FareStructureElement>
</fareStructureElements>

</Tariff>
7.5.5 Quality Fare Structure

7.55.1 Quality Fare Structure — Conceptual MODEL

QUALITY FARE STRUCTURE can be used to define arbitrary fare structure qualities.

For instance, the current level of congestion or occupancy (e.g. in %) may influence the fare or a limitation
to the access rights. Some rail operators apply different fares if the reservation is made early or late (e.g. in

number of days). Such a possibility is simply described by the entity QUALITY STRUCTURE FACTOR.

Two specialisations can be used for specific aspects: A FARE DEMAND FACTOR defines a ‘time band’ for
travel, e.g. peak or off-peak, and a FARE QUOTA FACTOR defines a limited allocation of seats available

at a particular price.
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class NeTEx FM FS Quality Fare Structure MODEL /

PRICEABLE OBJi
FS Fare Structure Element MODE

Name: NeTEx FM FS Quality Fare Structure MODEL
FARE STRUCTURE ELEMENT Author:  NeTEx
Version: 1.0
+defined by 0..* Created: 03/10/2013 13:46:05

Updated: 03/10/2017 22:58:54

+used to define 0.*

FARE STRUCTURE FACTOR
QUALITY STRUCTURE FACTOR
+ Value <> VALIDITY CONDITION
RC Reusable Availability MODEL::
+related to AVAILABILITY CONDITION
Zr +valid for<> +validfor | 1
+characterised by 0..*%
FARE QUOTA FACTOR FARE DEMAND FACTOR RC Service Calendar MODEL::
DAY TYPE
+ NumberOfUnits [0..*] «PK»
«PK» it id d
. +determinin
R id +determined by | 0..1 €
+determined by
+given for 0..*
P *
YUALITY STRUCTUR +determining\/ 0.
+determining 0.* TP Time Demand Type MODEL::
TIME DEMAND TYPE
START TIME AT STOP POINT

+ StartTime

+ EndTime [0..1]

+ DayOffset [0..%] +applyingat 1

«PK»
R id 0.* +timed by

Figure 72 — Quality Fare Structure — Conceptual Model (UML)

7.5.5.2 Quality Fare Structure — Physical model

The following figure shows the physical model for the QUALITY FARE STRUCTURE.

Figure 73 — Quality Fare Structure — Physical Model (UML)

7.5.5.3 Fare Demand Factor — Physical model

The following figure shows the physical model for the FARE DEMAND FACTOR. A FARE DEMAND
FACTOR specifies a named period for travelling such as ‘peak’ or ‘off peak. The standard NeTEx
VALIDITY CONDITION elements (See NeTEx Partl) can be used to specify the day types and timebands
of the period. In large networks this furthermore may have a complex definition whereby the start and end
are not uniform over the whole network but vary from stop to stop. This can be represented by the START

TIME AT STOP element.
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class XSD NeTEx FM Fs Quality Fare Structure Model /
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Author:  NeTEx

Version: 1.0
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«FK»
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Figure 74 — Fare Demand Factor— Physical Model

7.5.5.4

Quality Fare Structure — Examples

It is quite common to have a time based fare structure . Real-world examples include.

75541

Example — Fare Demand Factors

The following example shows a definition of peak and off peak times for the London underground, which
can be represented as FARE DEMAND FACTORs. Note that for certain stations distant from the centre,
the off-peak period starts at a different time.

Peak

» Monday-Friday 04:30-09:29
off-peak

» Monday-Friday from 09:30-04:29 (the following day)
» Saturdays, Sundays and public holidays from 04:30-04:29
(the following day)

Special peak and off-peak times apply on journeys that start
at stations north of Moor Park and from some Southern
Region stations.

Figure 75 — Fare Demand Factor — TfL metro Example (EXM)

127



TC 278 W1 00278330:2013 (E)

7.555

7.55.51

Stations north of Moor Park or Hatch End and
Southern Region stations

If you travel from a station north of Moor Park or Hatch
Endon a weekday after the times below, your Oyster single
fare will count towards the off-peak cap instead of the peak

cap.

North of Moor Park

North of Hatch End

Station Touch in times
Chesham |-1'\Fter 09:00
Amersham |-1'\Fter 09:10
Chalfont & Latimer |-1'\Fter 09:15
Charleywood |-1'\Fter 09:15
Rickmansworth |-1'\Fter 09:20

Station Touch in times
Bushey |£1Fter 09:20
Carpenders Park |£1Fter 09:20
Watford High Street |£'J'ter 09:10

Quality Fare Structure — Attributes and XSD

QualityStructureFactor — Model Element

Figure 76 — Start Times At Stop Point — TfL Metro Example (EXM)

A factor influencing access rights definition or calculation of prices, based on the quality: traffic congestion
threshold, early/late reservation etc.

Table 50 — QualityStructureFactor — Element

Classifi- Name Type Cardinality Description
cation
> FareStructureFactor > QUALITY STRUCTURE FACTOR inherits from
FARE STRUCTURE FACTOR.
«PK» |id QualityStructure- 1:1 Identifier of QUALITY STRUCTURE FACTOR.
FactorldType
Factor xsd:anyType 0:1 General Factor
Value xsd:anyType 0:1 Quantitative quality value.
prices QualityStructureFactorPri 0:* Price for QUALITY STRUCTURE FACTOR.
ce
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QualityStructureFactor_VersionStructure (restriction)

| Erettributes
s == EntityInVersionGroup [
—_— 7

o*.1
Common Properties of an ENTITY IN

| QualityStructureFactor

|type [ QualityStructureFactor VersionStructureé

VERSION.

S a: DataManagedObjectGroup [

The value of a QUALITY INTERVAL or a DISTANCE
MATRIX ELEMENT expressed by a QUALITY UNIT.

75552

by a responsible ORGANISATION.

S a; PriceableObjectGroup [4]

Common Properties of an object managed

Elements for a PRICEABLE OBJECT.

xsd:anyType

FACTOR.

e TR LT
type | xsd:anyType LE)E m
+ jv
Factor value assgwctlal:.d-w ith init. 0.¥
><\EVaIue I

__x Quality StructureFactorGroup =

Elements fora QUALITY STRUCTURE

‘typc xsd:anyType

o*.1
Value associated with quality factor

=

A‘i

x| .
| prices

| type | quality StructureFactorPrices_RelStructure

9

o*.1.

PRICEs for QUALITY STRUCTURE FACTOR.

Figure 77 — QualityStructureFactor — XSD

QualityStructureFactorPrice — Model Element

A set of all possible price features of a QUALITY STRUCTURE FACTOR , e.g. default total price etc.

Table 51 — QualityStructureFactorPrice — Element

Classifi- Name Type Cardinality Description
cation
> > FarePrice > QUALITY STRUCTURE FACTOR PRICE inherits
from FARE PRICE
«PK» |id QualityStructure- 11 Identifier of QUALITY STRUCTURE FACTOR
FactorPriceldType PRICE.
«FK» | QualityStructure | QualityStructure- 0:1 Reference to QUALITY STRUCTURE FACTOR
FactorRef FactorRef for which this is the price. If not given by context
must be specified.
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| QualityStructureFactorPrice

| type [ Quality StructureFactorPrice_VersionedChildStru... $

A set of all possible price features of a QUALITY STRUCTURE

FACTOR: default total price etc.

75553

VersionedChildGroup [+

QualityStructureFactorPrice_VersionedChildStructure (restriction)

T | Bettributes

Elements for a VERSIONED CHILD.

FarePriceGroup [+

Elements for a FARE PRICE

X = .
ualityStructureFactorRef
\ (QualityStructureFaclorH’iceGroupH @ |aQuality #

Elements defining a span of time.

| type] Quality StructureFactorRef Structure

(O
Reference to a QUALITY STRUCTURE FACTOR.

[=FareDemandFactorRef
| type \ FareDemandFactorRef Structure

Reference to a FARE DEMAND FACTOR

\ | FareQuotaFactorRef $
| type | FareQuotaFactorRef Structure

Reference to a FARE QUOTA FACTOR.

FareDemandFactor — Model Element

Figure 78 — QualityStructureFactorPrice — XSD

A named set of parameters defining a period of travel with a given price, for example; “peak”, “off-peak”,
“super off-peak”, etc.

Table 52 — FareDemandFactor — Element

Classifi- Name Type Cardinality Description
cation
> > QualityStructureFactor > FARE DEMAND FACTOR inherits from QUALITY
STRUCTURE FACTOR.
«PK» |id FareDemandFacto- 1:1 Identifier of a FARE DEMAND FACTOR.
rldType
FareDemand- FareDemand- 0:1 TIME DEMAND TYPE corresponding to FARE
Type TypeEnum DEMAND FACTOR.
«FK» | TimeDemand- TimeDemandTypeRef 0:1 TIME DEMAND TYPE corresponding to FARE
TypeRef DEMAND FACTOR. See NeTEx Part2.
“cntd» | startTimesAt- StartTimeAtStopPoint 0:* Start times at SCHEDULED STOP POINTs for
StopPoints FARE DEMAND TYPE.
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FareDemandFactor_VersionStructure (restriction)

| | Brettributes
_XEE_{/ Entity nV ersionGroup [
(S Y NVETSIOMaTOUp)
Ol
Common Properties of an ENTITY IN
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755531
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Elements for a PRICEABLE OBJECT.

xiEFactor

-
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Factor value assoictaed with init.

xsd:anyType
| Brettributes
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_x(____ ﬂE—(QuaIityStructureFactorGroupE

Elements fora QUALITY STRUCTURE
FACTOR

SFareDemandType |

type \ FareDemndTypeEnumeratiQn |

|
(AT

Classification of demand using standard
allowed values.

~TimeDemandTypeRef
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Elements fora FARE DEMAND
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type \'I’lmeDemandTypeRefStructurg #

o*.1z
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]

type \ startTimeAtStopPoints_RelStructure

0o*.1-

Start times at SCHEDULED STOP POINTS
refining FARE DEMAND FACTOR

Figure 79 — FareDemandFactor — XSD

FareDemandType — Allowed values

The following table shows the allowed values for FareDemandType (FareDemandTypeEnum)

Table 53 — FareDemandType — Allowed values

Value Description
peak Peak travel time.
middle Between peak and off-peak travel time.
offPeak Off Peak travel time.
night Night travel time.
75554 StartTimeAtStopPoint — Model Element

A time at which a fare time band (time band peak, off peak ) is deemed to begin for trips starting at a
particular station.

Table 54 — StartTimeAtStopPoint — Element

Classifi-

Name Type Cardinality

Description
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cation
> > VersionedChild > START TIME AT STOP POINT inherits from
VERSIONED CHILD. See NeTEx Partl.
«PK» id StartTimeAtStop- 1:1 Identifier of START TIME AT STOP POINT
PointldType
«FK» | FareDemand- FareDemandFactorRef 0:1 FARE DEMAND FACTOR for which start time
FactorRef applies.
«FK» | ScheduledStop- | ScheduledStopPointRef 1:1 Station at which time band start applies.
PointRef
StartTime xsd:time 1:1 Time at which time band starts at station.
EndTime xsd:time 0:1 Time at which time band ends at station.
DayOffset DayOffsetType 0:1 Day offset of end time from start time. Zero is
same day.

StartTimeAtStopPoint_VersionedChildStructure (restriction)

7 (@]

| StartTimeAtStopPoint

| type \ StartTimeAtStopPoint_VersionedChildStructure

5 |

The value of a QUALITY INTERVAL or a DISTANCE
MATRIX ELEMENT expressed by a QUALITY UNIT.

7.5.5.5.5

s a: VersionedChildGroup [

Elements for a VERSIONED CHILD

@x" Extensions
type | ExtensionsStructure
o+.1-

User defined Extensions to ENTITY in schema
(Wrapper tag used to avoid problems with handling of
optional 'any' by some validators).

><‘fFareDemandFac:'eref |
| type | FareDemandFactorRefStructure "

(O
Reference to a FARE DEMAND FACTOR.

> scheduledStopPointRef #I

| type | ScheduledStopPointRef Structure
Reference to a SCHEDULED STOP POINT

=L startTime
E)a StartTimeAtStopPointGroup [ E)a— -
type | xsd:time

Elements for a START TIME AT STOP POINT.

Time at stop at whichh Fare demand period starts

*FEndTime |
type | xsd:time

o+ .1z

Time at stop at whichh Fare demand period ends.

,ix‘EDayOffsel I
type | DayOffsetType |
o*.1°

Day Offset for end time from start time. 0= same
day

Figure 80 — StartTimeAtStopPoint — XSD

FareQuotaFactor — Model Element

A named set of parameters defining number of quota fares available. of a given denomination

Table 55 — FareQuotaFactor — Element

Classifi-
cation

Name

Type

Cardinality

Description

132




> > QualityStructureFactor > FARE QUOTA FACTOR inherits from QUALITY

STRUCTURE FACTOR.

«PK» |id FareQuotaFactorldType 1:1 Identifier of a FARE QUOTA FACTOR.
NumberOfUnits | xsd:integer 0:* Number of units available of product at a given
price.

FareQuotaFactor_VersionStructure (restriction)

o
S a: DataManagedObjectGroup [+

| FareQuotaFactor IJ'I Common Properties of an object managed by a responsible

| type | FareQuotaFactor_VersionStructure 'T' ORGANISATION
A named set of parameters defining the number of quota fares x 3 -
avaiiable. of a given denomination (=== PriceableObjectGroup [

Elements for a PRICEABLE ELEMENT

S a: Quality StructureFactorGroup [H

Elements fora QUALITY STRUCTURE FACTOR.

__x FareQuotaFactorGroup |5 E_)H,XEENumberOfUnits
[type [xsd:integer |

Elements fora FARE QUOTA FACTOR.

0*t.1-
Number of units available of product at a given price

Figure 81 — FareQuotaFactor — XSD
7.5.5.6  Quality Fare Structure — XML examples
7.55.6.1 Fare Demand Factor: XML Example of Peak and Off-peak Fare Demand Factors

The following code fragment shows three FARE DEMAND FACTORs for any time, peak and off-peak
travel. The off-peak travel defines separate start times for certain zones

For EXAMPLE:

<qualityStructureFactors>
<FareDemandFactor version="any" id="tfl::anyTime">
<Name>Anytimetravel </Name>
</FareDemandFactor>
<FareDemandFactor version="any" id="tfl::peak">
<Name>Peak time travel </Name>
<validityConditions>
<AvailabilityConditionRef ref="tfl::Peak" version="any"/>
</validityConditions>
</FareDemandFactor>
<FareDemandFactor version="any" id="tfl::offPeak">
<Name>off peak time travel</Name>
<Description>Has stop specific overrides
If you travel from a station north of Moor Park or Hatch End on a weekday after the times below,
your Oyster single fare will count towards the off-peak cap instead of the peak cap.

North of Moor Park

Station Touch in times

Chesham After 09:00

Amersham After 09:10

Chalfont & Latimer After 09:15

Chorleywood After 09:15

Rickmansworth After 09:20
</Description>

<validityConditions>
<AvailabilityConditionRef ref="tfl:AvailabilityCondition:0ffPeak" version="any"/>
</validityConditions>
<startTimesAtStopPoints>
<StartTimeAtStopPoint version="any" id="tfl::Chesham">
<ScheduledStopPointRef ref="tfl::Chesham" version="any"/>
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<StartTime>09:00:00</StartTime>

</StartTimeAtStopPoint>

<StartTimeAtStopPoint version="any" id="tfl::Amersham">
<ScheduledStopPointRef ref="tfl::Amersham" version="any"/>
<StartTime>09:10:00</StartTime>

</StartTimeAtStopPoint>

<StartTimeAtStopPoint version="any" id="tfl::Chalfont and Latimer">
<ScheduledStopPointRef ref="tfl::Chalfont and Latimer" version="any"/>
<StartTime>09:15:00</StartTime>

</StartTimeAtStopPoint>

<StartTimeAtStopPoint version="any" id="tfl::Chorleywood">
<ScheduledStopPointRef ref="tfl::Chorleywood" version="any"/>
<StartTime>09:15:00</StartTime>

</StartTimeAtStopPoint>

<StartTimeAtStopPoint version="any" id="tfl::Rickmansworth">
<ScheduledStopPointRef ref="tfl::Rickmansworth" version="any"/>
<StartTime>09:20:00</StartTime>

</StartTimeAtStopPoint>

</startTimesAtStopPoints>
</FareDemandFactor>

</qualityStructureFactors>
7.5.6 Fare Structure Element
7.5.6.1 Fare Structure Element — Conceptual MODEL

The FARE STRUCTURE ELEMENT MODEL describes the core elements — in particular, FARE
STRUCTURE ELEMENT, FARE STRUCTURE ELEMENT IN SEQUENCE - of the fare structure. These
can then be combined with other spatial, temporal and quality factors to specify the overall fare structure,
as described later below.

A FARE STRUCTURE ELEMENT can be further related to VALIDABLE ELEMENTs and CONTROLLABLE
ELEMENTS to describe the access rights to the element — see later below.

7.5.6.2 Fare Structure Elements

A fare structure consists of generic quantitative rules for the limitation of rights, allowing the calculation of
prices (e.g. graduated fare structure, based on the number of fare zones crossed). These rules are applied
to FARE STRUCTURE ELEMENTS.

A FARE STRUCTURE ELEMENT is defined as a sequence or a set of (one or several) CONTROLLABLE
ELEMENTS, to which the same fare structure is applied.

This definition may be reformulated as follows: a FARE STRUCTURE ELEMENT is a sequence or a set of
(one or several) of the most basic service elements, for all of which the values of the parameters
characterizing it are constant.

For instance, if CONTROLLABLE ELEMENTS are rides on buses and if a zone-counting fare structure is
applied, this structure will be applied either:

— if the fare system does not allow interchanges, to only one CONTROLLABLE ELEMENT, to which
the FARE STRUCTURE ELEMENT will be identical;

— or, if interchanges are allowed, to a sequence of CONTROLLABLE ELEMENTS, this sequence
building a FARE STRUCTURE ELEMENT.

If one of the fare structure rules changes during the consumption, another FARE STRUCTURE ELEMENT
is defined.

In public transport, CONTROLLABLE ELEMENTs and FARE STRUCTURE ELEMENTs will often be
merged into a single concept. However, the distinction is useful for instance in cases where free
interchange is allowed, as described above. Typical examples of FARE STRUCTURE ELEMENTS are the
following:
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— a simple ride on a bus line. In such a case, the FARE STRUCTURE ELEMENT will be identical to
the CONTROLLABLE ELEMENT;

— atrip on a PT network, with a price based on a zone-matrix system; as described above, such a
FARE STRUCTURE ELEMENT will be composed of several CONTROLLABLE ELEMENTS if
interchanges are allowed;

— atrip on a PT network, with a limited duration and flat fares;

— a ride on a train line, with a total price based on the number of fare sections crossed; such a
FARE STRUCTURE ELEMENT will be composed of several CONTROLLABLE ELEMENTSs for
instance if the operator changes in between.

With respect to other services than public transport, a FARE STRUCTURE ELEMENT may be for instance
an access to a car park, charged depending on the parking duration.

In other words: the concept FARE STRUCTURE ELEMENT is a service consumption right determined:

— by a set of quantitative (spatial, temporal) rules (i.e. determined by fare structure parameters, such
as zones, sections, hours, etc.), called fare structure rules, allowing the price calculation;

— by a set of validity limiting parameters (validity parameters).

135



TC 278 W1 00278330:2013 (E)

class NeTEx FM FS Fare Structure Element MODEL/

+alias for

+provided with

0.%
+defined by

+given for

+used to
define

0.*

+usedin 0..%

’

+defined by| 0..*

+viewed as

+a view of

, +given for
P

+partofl ORGANISATION

RC Transport Organisations MODEL::
OPERATOR

+defined for +including 0..*

+characterised by| o 1

0..*classified as

+defined by 0. +definedby | 0-* 0.* +definedby | 0.*
+defined by

. +given for, *
+given for +used to 0-

0..* +

define o rflated to +used to define\|, 0..1

+used to define 0.* +related to FARE INTERVAL FARE UNIT]
FS Time Fare Structure MODEL:: FS Time Fare Structure MODEL::

TIME INTERVAL TIME UNIT
i 1
rusedin 0.% ! +related to
i i * (exclusio%l . +usedin
+related to +usedin | 1 +usedin 0.. rusedin

+used to define 0.1 \

+usedin 1
+related to

N\ N +given for |*givenfor
0. +givenfor ¥ +given for FARE STRUCTURE FACTOR
+given for FS Time Fare Structure MODEL::
TIME STRUCTURE FACTOR

+used to define 0..*

+used to define

+definedby | o *  idefinedby | 0..* +definedby | 0..*

+defined by

0..*
+related to

*

0..

+given for

+defined by

+used to define

+given for

+representing +refined by 1
retine! y

+related to

+refining
0.%

+includedin

0..* +a chain of +represented by

+related to

1.*%

+viewed as . _
) {exclusi - -~ +representing .
+aviewof [0.*

+includedin
'

+given for

+composed of

136

Figure 82 —Fare Structure Element— Conceptual Model (UML)




7.5.6.3  Tariff — Conceptual MODEL

The FARE STRUCTURE ELEMENT MODEL also describes TARIFFs — groupings of FARE STRUCTURE
ELEMENTS subject to particular validity conditions.

In most cases, only one GEOGRAPHICAL (resp. TIME or QUALITY) STRUCTURE FACTOR is attached to
each FARE STRUCTURE ELEMENT. In rare cases, different factors may apply to the same element,
chosen by a rule depending on specific validity conditions. This is the case for instance when different fares
are applied in summer than in other seasons. More simply, the fare structure may evolve and a version be
replaced by another.

The entity TARIFF describes a VERSION of all parameters composing a particular fare structure. When
applying fare structure rules, an algorithm will choose the parameters (e.g. a TIME INTERVAL) according
to the valid TARIFF.

In real implementations, constraints should be set to ensure that, for a given TARIFF, only one factor of

each type (e.g. GEOGRAPHICAL STRUCTURE FACTOR) is attached to any valid FARE STRUCTURE
ELEMENT.
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Figure 83 —Tariff Element— Conceptual Model (UML)




7.5.6.4  Fare Structure Element — Examples

The NeTEx fare structure elements can be used to represent many very different types of fare structure
(graduated fares, flat fares etc). The following table introduces some of the more common types of fare
structure found in public transport systems and shows the NeTEx elements that can be used to represent
them.

Note that the FARE STRUCTURE MODEL elements describe only the fundamental basis of the fare
structure; many other aspects (for example how rides can be combined, who can use a particular product,
when they may travel etc) are described using access rights (see ACCESS RIGHT ASSIGNMENT
PARAMETERS) and limitation parameters (see USAGE PARAMETERS below.). Similarly, consideration of
which rights are purchased as a given product, such as single ticket, day pass or season ticket (FARE
PRODUCTSs) and how the fare is packaged as a ticket (SALES OFFER PACKAGE, TRAVEL DOCUMENT)
and distributed (DISTRIBUTION CHANNEL, FULFILMENT METHOD) are treated as separate concerns.

Note also that even if the fare structure is actually derived from some other underlying basis such as
distance, stages or some other consideration, it is possible (by calculating all the individual fares) to
present all fare structures as DISTANCE MATRIX ELMENTS, that is, a matrix of point to point fares — see
use cases for fare preparation.

Table 56 — Example — Fare Types and NeTEx Fare STRUCTURE ELEMENTSs

Name Description Fare structure and limitation elements used Real life examples
Network Can make a single | VALIDABLE ELEMENT TfL Bus fare, cash purchase.
flat fare trip anywhere on the
network regardless | (Use ACCESS RIGHT ASSIGNMENT to assign to New York Metro ride.
of the number of | NETWORK or MODE.
stops. (usually time | Use USAGE VALIDITY PERIOD to specify time limit.
limited). Use INTERCHANGING to limit number of transfers.)
Line flat | Can make a single | VALIDABLE ELEMENT A lot of funicular or cable car
fare ride anywhere on a
single line of the | (Use ACCESS RIGHT ASSIGNMENT to assign to LINE.
network (usually | Use USAGE VALIDITY PERIOD to specify time limit.
time limited). Use INTERCHANGING to limit number of transfers.)
Point to | Can travel between | VALIDABLE ELEMENT Standard kilometre based
point fare two designated | + DISTANCE MATRIX ELEMENT TAP/ TSI NRT rail fare
stops.
(Matrix element from SCHEDULED STOP POINT to
SCHEDULED STOP POINT.
Use SERIES CONSTRAINT to restrict to certain routings
over network)
Point to | Fare is charged | VALIDABLE ELEMENT Traditional rail fares.
point between two stops | + DISTANCE MATRIX ELEMENT and/or
distance according to | + GEOGRAPHICAL FARE FACTOR
based fare “distance” (may be | + GEOGRAPHICAL INTERVAL
kilometres or
number of arbitrary | (Matrix element from SCHEDULED STOP POINT to
units) SCHEDULED STOP POINT)
Zonal fares | Fare is charged for | VALIDABLE ELEMENT
use of a specified
number of zones | + FARE STRUCTURE ELEMENT GEOGRAPHICAL FARE
(but all zones are | FACTOR
considered similar) + GEOGRAPHICAL INTERVAL.
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(Use zone for type of interval)
Zone to | Fare is charged for | VALIDABLE ELEMENT London underground zone
Zone fare use of a zone and | + DISTANCE MATRIX ELEMENT fares.
for each specific
zone to zone | (Matrix element from TARIFF ZONE to TARIFF ZONE)
combination.
Zone Fare is charged for | VALIDABLE ELEMENT Paris season trickets
Sequence use of a zone and | + FARE STRUCTURE ELEMENT
fare for use of a | +FARE STRUCTURE ELEMENT IN SEQUENCE + FARE
sequence of zones. ZONE
Honeycom VALIDABLE ELEMENT Number of German cities
b zones + FARE STRUCTURE ELEMENT
+ FARE STRUCTURE ELEMENT IN SEQUENCE + FARE
ZONE
Stage Fare is charged for | VALIDABLE ELEMENT Some long distance bus lines
Count Fare | according to the | + DISTANCE MATRIX ELEMENT in lle-de-France
number of fare | + GEOGRAPHICAL FARE FACTOR
stages passed. + GEOGRAPHICAL INTERVAL
Stage Fare | Fare is charged for | VALIDABLE ELEMENT
- according to the | + DISTANCE MATRIX ELEMENT
specific sections | + ZONE SECTION
reached
Trip Fare is charged for | VALIDABLE ELEMENT
Sequence use of a specified | + FARE STRUCTURE ELEMENT
fare sequence of trip | + FARE STRUCTURE ELEMENT IN SEQUENCE
types.
[OTHER
MORE
COMPLEX
? TO DO
756.41 Example—Zonal fare

The following map shows the London underground map, a classic example of a zone to zone fare system.
The network is split into 9 zones
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Figure 84 —Example Zone to Zone Fares — London Underground Map (EXM)

The following indicative price table shows that Metro and Rail fare sin London are charged on a zone to

zone basis. Bus and Rail fares in contrast, are a flat fare.
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Oyster pay as you go price guide

Tube, DLR and London Overground
Journeys Peak Off Peak

Zones -6 £5.00 £3.00

Most National Rail Services
Journeys Peak Off Peak

Zones |-6 £5.70 £3.50

Bus and tram

For more information visit

tfl.gov.uk/tickets

Figure 85 —Example Zone to Zone Fares — London Underground Prices (EXM)

7.5.6.5 Fare Structure Element — Physical model

The following figure shows the basic physical model for FARE STRUCTURE ELEMENTSs and TARIFFs.
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Figure 86 —Fare Structure Element— Physical Model (UML)
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7.5.6.6

7.5.6.6.1.1

Fare Structure Element — Attributes and XSD

FareStructureElement — Model Element

A sequence or set of CONTROLLABLE ELEMENTs to which rules for limitation of access rights and

calculation of prices (fare structure) are applied.

Table 57 — FareStructureElement — Element

——
o0*.1l

of an ENTITY I

* (<o =) DataManagedObiectGroup [

oy a responsile ORGANISATIO
*(~een=I3{PriceableObiectGroup
Elements fora P

RICEABLE OBJECT

FareStructureBement qﬂ
ype
A ENTs

_*FTariffBasis

|
type [ TariffBasisEnumeration |

FARE STRUCTURE FACTOR Eleme
for a FARE STRUCTURE ELEMENT.

()3 (FarestuctureBementGroup) (~~—J2H Component Elements ora FARS
7 2 FARE STRUCTURE

ELEMEN

FareStructureBementractorGroup J£}

x
| fareStructureBementsinSequence

I —
o (ommseuoneManyAsswgnmemsmup

x|
| prices

¢ [fareStructureBlementPrices_RelStructure

N

Classifi- Name Type Cardinality Description
cation
> > PriceableObject > FARE STRUCTURE ELEMENT inherits from
PRICEABLE OBJECT.
«PK» |id FareStructureElement- 11 Identifier of FARE STRUCTURE ELEMENT.
IdType
TariffBasis TariffBasisEnum 0:1 TARIFF BASIS to be used for the element. See
allowed values below
GROUP | FareStructure- FareStructure- 1:1 FARE STRUCTURE FACTORSs associated with
ElementFactor- | ElementFactorGroup the FARE STRUCTURE ELEMENT.
Group
GROUP | FareStructure- FareStructureComponent 11 FARE STRUCTURE components associated with
Component- Group the FARE STRUCTURE ELEMENT.
Group
“cntd» |prices FareStructureElement- 0:* Prices for the FARE STRUCTURE ELEMENT.
Price

*[ validityParameterAssignments 1
[i0¢ [genericParameterAssignments_Relstructure -

VALIDITY

ARAMETR ASSIGNMENTSs for an element

*| GenericParameterAssignment B
GenericParameterAssignment
= T A

Figure 87 — FareStructureElement — XSD
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7.5.6.6.1.2

FareStructureElementFactorGroup — Group

The FareStructureElementFactorGroup defines the various structure factors which may apply to a FARE
STRUCTURE ELEMENT.

Table 58 — FareStructureElementFactorGroup — Group

Classifi- Name Type Cardinality Description
cation
“cntd» | geographical- 0:1 GEOGRAPHICAL STRUCTURE FACTORs
StructureFactors associated with the FARE STRUCTURE
ELEMENT.
«FK» | a|Geographical- | GeographicallntervalRef 0:1 Reference to GEOGRAPHICAL STRUCTURE
IntervalRef FACTOR associated with  FARE STRUCTURE
ELEMENT.
b |geographical- | GeographicalintervalRef 0:* Reference to GEOGRAPHICAL STRUCTURE
IntervalRefs FACTOR associated with FARE STRUCTURE
ELEMENT.
“cntd» | c | Geographical- | GeographicalStructure- 0:* GEOGRAPHICAL  STRUCTURE  FACTORs
Structure- Factor associated with the FARE STRUCTURE
Factor ELEMENT.
“cntd» |timeStructure- Choice 0:1 TIME STRUCTURE FACTORs associated with
Factors the FARE STRUCTURE ELEMENT.
«FK» |a |TimelntervalR | TimelntervalRef 0:1 Reference to TIME INTERVAL associated with
ef FARE STRUCTURE ELEMENT.
“cntd» |b [timelntervals | TimelntervalRef 0:* TIME STRUCTURE INTERVALSs associated with
the FARE STRUCTURE ELEMENT.
“cntd» |c [timeStructure- | TimeStructureFactor 0:* TIME STRUCTURE FACTORs associated with
Factors the FARE STRUCTURE ELEMENT.
‘cntd» | qualityStructure- | DistanceMatrix- 0:1 QUALITY STRUCTURE FACTORs associated
Factors ElementRef with the FARE STRUCTURE ELEMENT.
«FK» |a |Quality- QualityStructureFactor 0:1 Reference to QUALITY STRUCTURE FACTOR
Structure- Ref associated with FARE STRUCTURE ELEMENT.
FactorRef
“‘ecntd» | b | Quality- QualityStructureFactor 0:* QUALITY STRUCTURE FACTORs associated
Structure- with the FARE STRUCTURE ELEMENT.
Factors
Distance Maxes | Choice
«FK» |a |DistanceMatri |DistanceMatrix- 0:1 Reference to DISTANCE MATRIX ELEMENT
xElementRef ElementRef associated with FARE STRUCTURE ELEMENT.
«FK» |b |DistanceMatri | DistanceMatrix- 0:1 DISTANCE MATRIX ELEMENT associateds with
xElements ElementRef FARE STRUCTURE ELEMENT.
¢ | GroupOfDista | GroupOfDistanceMatrix- 0:1 Reference to GROUP OF DISTANCE MATRIX
nceMatrix- ElementsRef ELEMENTSs associated with FARE STRUCTURE
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ElementIRef

ELEMENT.

d | GroupOfDista
nceMatrix-
Elements

GroupOfDistanceMatrix-
Elements

0:1 GROUP OF DISTANCE MATRIX ELEMENTSs
associated with FARE STRUCTURE ELEMENT.
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(FareStructureElem entFactorGroupE EEF

FARE STRCUTURE FACTOR Elements for a

FARE STRUCTURE ELEMENT.

— || 1]
4[‘/=3'H_ type [ geographicalintervals_RelStructure :

fGeograph icallntervalRef
[ type [ GeographicalintervalRefStructure

Reference to a GEOGRAPHICALINTERVAL.

geographicallntervals

References to GEOGRAPHICALINTERVALS
pertaining to FARE STRUCTURE ELEMENT.

L | geographicalStructureFactors fx

type | geographicalStructureFactors_RelStructure b

References to GEOGRAPHICALSTRUCTURE FACTORs
pertaining to FARE STRUCTURE ELEMENT.

=TimelntervalRef )
: g

| type | TimelntervalRef Structure

Reference to a TIME INTERVAL

timelntervals o
ty peTtimeIntervals_ReIStructure?
References to TIME INTERVALS

pertaining to FARE STRUCTURE
ELEMENT.

| timeStructureFactors n

type | timeStructureFactors_RelStructure |

References to TIME STRUCTURE FACTORs
pertaining to FARE STRUCTURE ELEMENT.

AEQualltyStructureFactorRef r

\ typeTQuaIityStructureFactorRefStructure¥

Reference to a QUALITY STRUCTURE
FACTOR.

FFareDem andFactorRef
| | type | FareDemandFactorRefStructure

i Reference to a FARE DEMAND FACTOR.

FFareQuotaFactorRef fr

\ type | FareQuotaFactorRefStructure |

Reference to a FARE QUOTA FACTOR.

1| qualityStructureFactors I
ty peTquaIityStructureFactors_ReIStructure¥

References to QUALITY STRUCTURE FACTORs
pertaining to FARE STRUCTURE ELEMENT.

fDistanceMatrixElem entRef
| type | DistanceMatrix BlementRef StructureElement

Reference to a DISTANCE MATRIX ELEMENT.

distanceMatrixBements

typeristanceMatrierments RelStructure

DIISTANCE MATRIX ELEMENTS IN FARE
STRUCTURE.

fGroupOfDistanceMatrixElem entsRef
| typeTGroupOfDistanceMatrixElements RefStructureBe...

]

Reference to a GROUP OF DISTANCE MATRIX ELEMENTS.

—-  xGroupOfDistanceMatrixHements I

type | GroupOf DistanceMatrixElements_VersionStructure b

A group of DISTANCE MATRIX ELEMENTS; may set common
properties for a given set of origin and destination pairs.

Figure 88 — FareStructureElementFactorGroup — XSD




7.5.6.6.1.3

FareStructureComponentGroup — Group

The FareStructureComponentGroup defines any component FARE STRUCTURE ELEMENTs IN
SEQUENCE and ACCESS RIGHT PARAMETER ASSIGNMENTSs that make up the FARE STRUCTURE

ELEMENT

Table 59 — FareStructureComponentGroup — Group

(FareStruclureCum poneanroupE]

Component Elements for a FARE STRUCTURE ELEMENT.

==

Use of FARESTRUCTURE ELEMENTS in a particular sequence.

Classifi- Name Type Cardinality Description
cation
“‘cntd» | fareStructure- FareStructureElement- 0:* Child FARE STRUCTURE ELEMENTs in
Elementsin- InSequence [ SEQUENCE making up the FARE STRUCTURE
Sequence Controllable- ELEMENT.
ElementinSequence
Choice Either multiple parameters wrapped in a tag, ora
single parameter - an optimisation)

“cntd» validity- AccessRightParameter- 0:* GENERIC PARAMETER ASSIGNMENTSs
Parameter- Assignments associated with the FARE STRUCTURE
Assignments ELEMENT.

“cntd» | b | Generic- GenericParameter- 0:1 A single GENERIC PARAMETER ASSIGNMENT
Parameter- Assignment associated with the FARE STRUCTURE
Assighment ELEMENT.

“‘cntd» | c | Generic- GenericParameter- 0:1 A single GENERIC PARAMETER ASSIGNMENT
Parameter- Assignment associated with the FARE STRUCTURE
Assignmentin ELEMENT. No ID needs to be given — will be
Context inferred  from  the  assignment  values.

(OPTIMISATION)
fareStructureBementsinSequence_RelStructure
-
I areStructureHem entsInSequence 'FarestruclureElementlnSequence
; ‘yfpe \fs;reSIructfr]eElerm;t.ls|r?SeZuence7RelStructure #]- Itype ] FareStructureElementinSequence_VersionedChi... $

A FARE STRUCTURE ELEMENT as a p:

of a VALIDABLE ELEMENT,

including its possible order in the sequence of FARE STRUCTURE ELEMENTS
forming that VALIDABLE ELEMENT, and its possible quantitativ e limitation
LCon(rollab\eElemenlInSequence
Ltype | ControllableElementinSequence_VersionedChild..

A CONTROLLABLE ELEMENT as a part of a FARE STRUCTURE ELEMENT,
indluding its possible order in the sequence of CONTROLIABLE ELEMENTS
grouped together to form that FARE STRUCTURE ELEMENT, and its possible
quantitative limitation.

Parameter to be given without a wrapper tag.

" [optimsedoneManyAssignmentGroup I

Optimised GENERIC PARAMETER ASSIGNMENT GROUP. Allows a single

validityParameterAssignments =
[type [ genericParameterAssignments_RelStructure

VALIDITY PARAMETR ASSIGNMENTSs for an element.

'GenericParamelerAssignmem #l

i3 5 I[ype]GenericParamelerAsslgnmem VersionStructure
Optimisation: A sir ance of a A VALIDITY ETER ASSIGNMENT
specifying practical ters during a TRAVEL C

TION, within a given
nting sy stem).

fare structure ( in or destination zone in

LGenericParam eterAssignmentinContext
I type ] GenericParameterAssignment_VersionStructure

Optimisation: Can be used without identity constraint A VALIDITY
PARAMETER ASSIGNMENT specifying practical parameters during a TRAVEL
GenericATION, within a given fare structure (e.g. the origin or destination zone
in a zone-counting sy stem)

Figure 89 — FareStructureComponentGroup — XSD
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7.5.6.6.2 FareStructureElementinSequence — Model Element

A FARE STRUCTURE ELEMENT as a part of a VALIDABLE ELEMENT, including its possible order in the

sequence of FARE STRUCTURE ELEMENTs forming that VALIDABLE ELEMENT, and its possible

quantitative limitation.

Table 60 — FareStructureElementinSequence — Element

Classifi- Name Type Cardinality Description
cation
> > FareElementinSequence > FARE STRUCTURE ELEMENT IN SEQUENCE
inherits from FARE ELEMENT IN SEQUENCE.
«PK» |id FareStructureElement- 11 Identifier of FARE STRUCTURE ELEMENT IN
InSequenceldType SEQUENCE.
«FK» | FareStructure- FareStructure- 0:1 Reference to a FARE STRUCTURE ELEMENT.
ElementRef ElementRef
«FK» | Validable- ValidableElementRef 0:1 Reference to a VALIDABLE ELEMENT.
ElementRef
“entd» | validity- ValidityParameter- 0:* VALIDITY PARAMETER ASSIGNMENTSs
Parameter- Assignment associated with the ELEMENT IN SEQUENCE.
Assignments

lements for a VERSIONED CHILD.

FareHlementinSequenceGroup [H]

Elements for a FARE ELEMENT IN SEQUENCE,

 *ZvalidableBementRef
| type| ValidableBementRefStructure 7]
=

accessRightParam eter

, 7 B
-
5

1.¥

Assignments_RelStructure

’*" FareStructureBementinSequenceGroup | E)Eﬂ—
S| NCE

ts for a FARE STRUCTURE ELEMENT IN

validityParam eter Assignments_RelStructure

7 [Bes]
re_ij ~5+ 1

1.¥

Figure 90 — FareStructureElementinSequence — XSD

FareStructureElementPrice — Model Element

7.56.6.3

A set of all possible price features of a FARE STRUCTURE ELEMENT: default total price, discount in value
or percentage etc.

Table 61 — FareStructureElementPrice — Element

Classifi- Name

cation

Cardinality Description

Type
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> > FarePrice > FARE STRUCTURE ELEMENT PRICE
from FARE PRICE

inherits

«PK» |id FareStructureElement- 11 Identifier of FARE STRUCTURE ELEMENT
PriceldType PRICE.

«FK» |FareStructure- FareStructureElement- 0:1 Reference to a FARE STRUCTURE ELEMENT

ElementRef Ref for which this is the price. If not given by context,

must be specified.

FareStructureElementPrice_VersionedChildStructure (restriction)

| | Brettributes

VersionedChildGroup [H]

Elements for a VERSIONED CHILD.

FarePriceGroup [

| FareStructureBlementPrice
| type \ FareStructureElementPrice_VersionedChildStruc...

A set of all possible price features of a FARE STRUCTURE
ELEMENT: default total price, discount in value or percentage etc.

7.56.6.4 Tariff —

Elements for a FARE PRICE.

|n

x
FareStructureElementRef
x (FareStructureElementH'iceGroupH @ |
| type \ FareStructureElementRef Structure

Elements defining a span of time.

o*.1
Reference to a FARE STRUCTURE ELEMENT

Figure 91 — FareStructureElementPrice — XSD

Model Element

A particular tariff, described by a combination of parameters.

Table 62 — Tariff — Element

Classifi- Name Type Cardin- Description
cation ality
> > DataManagedObject > TARIFF inherits from DATA MANAGED OBJECT.
See NeTEx Partl.
«PK» |id TariffldType 11 Identifier of TARIFF.

GROUP |TariffDescription- | TariffDescriptionGroup 0:1
Group
PrivateCode PrivateCodeType 0:1 Alternative identifier of an entity; can be used to

associate with legacy systems.
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GROUP | TariffOrganisation- | TariffOrganisationGroup 0:1 cntd»
Group

GROUP |TariffCalculation- | TariffCalculationGroup 0:1 “cntd»
Group

GROUP | TariffGeographical- | TariffGeographicalGroup 0:1 cntd»
Group

GROUP |TariffTimeGroup TariffTimeGroup 0:1 “cntd»

GROUP

TariffQualityGroup

TariffQualityGroup 0:1 cntd»

GROUP | TariffStructure- TariffStructureGroup 0:1 “cntd»
Group
GROUP |TariffPricesGroup | TariffPricesGroup 0:1 TARIFF PRICE elements for TARIFF.

Tariff

type | Tariff_VersionStructure

A particular tariff, described by a combination of parameters.

7.5.6.6.4.1

rivateCode I
|
: | type | PrivateCodeStructure 7

Tariff_VersionStructure (restriction)

[Breattributes

( EntityInVersionGroup [F]

o+.1_
Common Properties of an ENTITY IN VERSION

X e v [-}H DataManagedObjectGroup

Common Properties of an object managed by a responsible ORGANISATION

TariffDescriptionGroup [H]

Description Elements for TARIFF

ot.1-
de that uniquely identifies the element. May be used for
inter-operating with other (legacy ) sy stems.

[— TariffOrganisationGroup -
v

o*.1_
Calculation Elements for TARIFF

[— Tariff Applicability Group -

o*.1z
Applicability Elements for TARIFF

== g| TariffGroup ] E TariffCalculationGroup

Elements for TARIFF. Calculation Elements for TARIFF

Tariff GeographicalGroup [+]

Geographical Elements for TARIFF

Tariff TimeGroup [H

Time Elements for TARIFF.

x " h

| qualityStructureFactors .

TariffQualityGroup | | quatty . ]
L type \ qualityStructureFactors_... ]

Quality Elements for TARIFF

Tariff StructureGroup [

Structure Elements for TARIFF

™ (TariffPriceGroup

Price Elements for TARIFF

0*.1-
QUALITY STRUCTURE ELEMENTSs making up TARIFF

Figure 92 — Tariff — XSD

TariffDescriptionGroup — Group

The TariffDescriptionGroup describes thhe TARIFF.
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Table 63 — TariffDescriptionGroup — Group

Classifi- Name Type Cardin- Description
cation ality
Name MultilingualString 0:1 Name of TARIFF.
“cntd» |alternativeNames | AlternativeName 0:* Alternative names for TARIFF.
Description MultilingualString 0:1 Description of TARIFF.
“cntd» | noticeAssignments | NoticeAssignment 0:* NOTICE ASSIGNMENTS for TARIFF.
“‘cntd» |infoLinks InfoLink 0:* Links associated with TARIFF.
ENam e E]
type | MultilingualString
Name of TARIFF.
alternativeNames |
53
type | alternativeNames_RelStru... |
ATERNATIVE NAMEs for TARIFF.
(TariffDescriptionGroupE]_ ( E ~Description H
type | MultilingualString
Description Elements for TARIFF. o
Description of TARIFF.
noticeAssignments _w'_
type | noticeAssignments_RelSt... 7]
NOTICE explaining TARIFF.
documentLinks -‘I-
typeTinfoLinks_ReIStructure ]
Timetable documents associated with the Tariff e.g pdf files
Figure 93 — TariffDescriptionGroup — XSD
7.5.6.6.4.2 TariffOrganisationGroup — Group

The TariffOrganisationGroup defines the ORGANISATIONs which provide the TARIFF.

Table 64 — TariffOrganisationGroup — Group

Classifi- Name Type Cardin- Description
cation ality
«FK» | OrganisationRef OrganisationRef 0:1 ORGANISATION to which TARIFF applies.
«FK» | GroupOf- GroupOf- 0:1 GROUP OF ORGANISATION to which TARIFF
OrganisationsRef | OrganisationsRef applies.

151




TC 278 W1 00278330:2013 (E)

7.5.6.6.4.3

_fOrganisationRef

type | OrganisationRef Structure

-

Reference to an ORGANISATION.

ETransportOrganisationRef

type | OrganisationRef Structure

(TariffOrganisationGroupH (—’EEI—E]—

Calculation Elements for TARIFF

TariffCalculationGroup — Group

A
Reference to an TRANSPORT ORGANISATION.

EAuthorityRef

¥

type | AuthorityRefStructure

Reference to an AUTHORITY.

S EOperatorRef

]

type | OperatorRefStructure

Reference to an OPERATOR.

-1 fGroupOfOperators Ref

4]

type | GroupOfOperatorsRef Structure

Reference to a GROUP OF OPERATORs.

Figure 94 — TariffOrganisationGroup — XSD

The TariffCalculationGroup defines parameters describing the basis for computing the TARIFF. May
include classification with an arbitrary TYPE OF TARIFF.

Table 65 — TariffCalculationGroup — Group

Classifi- Name Type Cardin- Description
cation ality
«FK» | TypeOfTariffRef TypeOfTariffRef 0:1 Reference to a TYPE OF TARIFF.
TariffBasis TariffBasisEnum 0:1 Classification of how Tariff is priced.
ReturnFare- xsd:boolean 0:1 Whether the return ticket is the double as the fare
TwiceSingle for a single ticket.

S TypeOfTariffRef

G
type | TypeOfTariffRefStructure &

Reference to a TYPE OF TARIFF. (TAP TSI)

type | TariffBasisEnumeration

. . | FrariftBasi
TariffCalculationGroup H EE ariibasis

Calculation Elements for TARIFF

Classification of Tariff Buteasis. Defaut is Route (Tap TSI)

i =ReturnFareTwiceSingle

type | xsd:boolean

Whetehr retrn fare is normally twice single fare. Default is true.

Figure 95 — TariffCalculationGroup — XSD
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TariffGeographicalGroup — Group

The TariffGeographicalGroup defines the geographical fare structure elements underlying the TARIFF.

Table 66 — TariffGeographicalGroup — Group

Classifi- Name Type Cardin- Description

cation ality

«FK» | Geographical- GeographicalUnitRef 0:1 Reference to GEOGRAPHICAL UNIT for TARIFF.
UnitRef

“‘cntd» | Geographical- Geographicalinterval 0:* GEOGRAPHICAL INTERVALs associated with
Intervals TARIFF.

“‘cntd» | Geographical- Geographical- 0:* GEOGRAPHICAL STRUCTURE FACTORs
StructureFactors StructureFactor associated with TARIFF.

TariffGeographicalGroup 5 E—)}

Geographical Elements for TARIFF

7.5.6.6.4.5

4“ geographicallntervals
| type \ geographicalintervals_RelStructure

EGeographicaIUnitRef

| type \ GeographicalUnitRef Structure 7

Reference to a GEOGRAPHICAL UNIT

GEOGRAPHICALINTERVALs making up TARIFF.

geographicalintervals_RelStructure

| Eettributes

fGeographicaIlmervalRef $
| type | GeographicallntervalRefStructure

Reference to a GEOGRAPHICALINTERVAL.

,Geographicallnterval
type | Geographicallnterval_VersionStructure

A geographical interval specify ing access rights for the FARE
STRUCTURE ELEMENTS within the range of this interval: 0-5
km, 4-6 zones etc.

{ geographicalStructureFactors

! type | geographicalStructureFactors_RelStructure

i

GEOGRAPHICALSTRUCTURE FACTORs making up TARIFF

geographicalStructureFactors_RelStructure

fGeographicaIStructureFactorRef -
| type | GeographicalStructureFactorRef Structure

Reference to a GEOGRAPHICALSTRUCTURE FACTOR

|,GeographicaIStructureFamor $
| type | GeographicalStructureFactor_VersionedChildStructure

The value of a GEOGRAPHICALINTERVAL or a DISTANCE
MATRIX ELEMENT expressed by a GEOGRAPHICAL UNIT

Figure 96 — TariffGeographicalGroup — XSD

TariffTimeGroup — Group

The TariffTimeGroup defines the time related fare structure elements underlying the TARIFF.

Table 67 — TariffTimeGroup — Group

Classifi- Name Type Cardin- Description
cation ality
«FK» | TimeUnitRef TimeUnitRef 0:1 Reference to TIME UNIT for TARIFF.
“cntd» |timelntervals Timelnterval 0:* TIME INTERVALs associated with TARIFF.
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timeStructure-
Factors

“cntd»

TimeStructureFactor

0:* TIME STRUCTURE FACTORs associated with

TARIFF.

TariffTimeGroup | E——)}

Time Elements for TARIFF

7.5.6.6.4.6

timelntervals

ifTim eUnitRef

R
| type | TimeUnitRef Structure |

Reference to a TIME UNIT.

i

timelntervals_RelStructure

=

type \ timelntervals_RelStructure =

VALIDITY PARAMETER ASSIGNMENTSs making up TARIFF

fTim elntervalRef
| type | TimelntervalRefStructure

Reference to a TIME INTERVAL.

Timelnterval

type \ Timelnterval VersionStructure

A time interval specify ing access rights for the FARE
STRUCTURE ELEMENTSs within the range of this interval: 0-5
km, 4-6 zones etc.

timeStructureFactors

type \timeStructureFactors_ReIStructure ]

TIME STRUCTURE FACTORs making up TARIFF.

timeStructureFactors_RelStructure

fTimeStructureFactorRef 1
| type | TimeStructureFactorRef Structure

Reference to a TIME STRUCTURE FACTOR.

,TimeStructureFactor
type \ TimeStructureFactor_VersionedChildStructure

:

1.¥

The value of a TIME INTERVAL or a DISTANCE MATRIX
ELEMENT expressed by a TIME UNIT

Figure 97 — TariffTimeGroup — XSD

TariffQualityGroup — Group

The TariffQualityGroup defines the quality related fare structure elements underlying the TARIFF.

Table 68 — TariffQualityGroup — Group

Classifi- Name Type Cardin- Description
cation ality
“entd» | qualityStructure- QualityStructureFactor 0:* QUALITY STRUCTURE FACTORs associated

Factors

with TARIFF.
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TariffQualityGroup 5] E—)H

qualityStructureFactors

type \ quality StructureFactors_RelStructure

Quality Elements for TARIFF

7.5.6.6.4.7

qualityStructureFactors_RelStructure

o @

QUALITY STRUCTURE ELEMENTSs making up TARIFF.

— [aQualityStructureFactor_

fQuaIityStructureFactorRef
| type | Quality StructureFactorRef Structure
Reference to a QUALITY STRUCTURE FACTOR

=FareDem andFactorRef -
| type | FareDemandFactorRef Structure

Reference to a FARE DEMAND FACTOR.

FFareQuotaFactorRef
| type | FareQuotaFactorRefStructure

5

Reference to a FARE QUOTA FACTOR.

type | DataManagedObjectStructure

Dummmy type

FareDemandFactor
type\ FareDemandFactor_VersionStructure

The value of a QUALITY INTERVAL or a DISTANCE MATRIX
ELEMENT expressed by a QUALITY UNIT.

N 1| QualityStructureFactor

type \ Quality StructureFactor_VersionStructure

The value of a QUALITY INTERVAL or a DISTANCE MATRIX
ELEMENT expressed by a QUALITY UNIT.

Figure 98 — TariffQualityGroup — XSD

TariffStructureGroup — Group

The TariffStructureGroup defines the fare structure elements comprising the TARIFF.

Table 69 — TariffStructureGroup — Group

Classifi- Name Type Cardin- Description

cation ality

“cntd» |fareStructure- FareStructureElement 0:* FARE STRUCTURE ELEMENTSs associated with
Elements TARIFF.

“cntd» |distanceMatrix- DistanceMatrixElement 0:* DISTANCE MATRIX ELEMENTs associated with
Elements TARIFF.

“cntd» | groupsOfDistance |GroupOfDistance- 0:* GROUP OF DISTANCE MATRIX ELEMENTs
MatrixElements MatrixElements associated with TARIFF.
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TariffStructureGroup |5 E—)}

Structure Elements for TARIFF

FARE STRUCTURE ELEMENTSs making up TARIFF.

DISTANCE MATRIX ELEMENTSs making up TARIFF.

| fareStructureBements
| type | fareStructureElements_RelStructure

4} distanceMatrixBements
| type \ distanceMatrixElements_RelStructure

fareStructureBHements_RelStructure

| Btattributes

fFareStructureElem entRef
|type [ FareStructureBlementRef Structure

Reference to a FARE STRUCTURE ELEMENT.

,FareSlructureElem ent

type | FareStructureElement_VersionStructure

A sequence or set of CONTROLLABLE ELEMENTS to which
rules for limitation of access rights and calculation of prices (fare
structure) are applied.

distanceMatrixBements_RelStructure

7 (B

iDistanceMatrierm entRef
| type | DistanceMatrix ElementRef StructureElement

Reference to a DISTANCE MATRIX ELEMENT.

'DistanceMatrierm ent
type | DistanceMatrixElement_VersionStructure

A particular tariff, described by a combination of parameters.

L groupsOfDistanceMatrixBements

[type \ groupsOf DistanceMatrixElements_RelStructure

GROUPs of DISTANCE MATRIX ELEMENTSs making up

TARIFF

groupsOfDistanceMatrixBements_RelStructure

| | Brettributes

fGroupOfDislanceMatrixElem entsRef
| type | GroupOf DistanceMatrixElementsRef StructureElement

Reference to a GROUP OF DISTANCE MATRIX ELEMENTSs.

'GroupOfDistanceMatrierments

type | GroupOf DistanceMatrixElements_VersionStructure

A particular tariff, described by a combination of parameters.

Figure 99 — TariffStructureGroup — XSD

7.5.6.6.4.8 TariffPricesGroup — Group

The TariffPricesGroup defines the pricing elements comprising the TARIFF.

Table 70 — TariffPricesGroup — Group

Classifi- Name Type Cardin- Description
cation ality
“cntd» | priceGroups PriceGroup 0:* PRICE GROUPs for the TARIFF.
“cntd» |fareTables FareTable 0:* FARE TABLEs for the TARIFF.
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priceGroups_RelStructure

fPriceGroupRef .
| type | PriceGroupRefStructure

Reference to a PRICE GROUP.

| priceGroups
type | priceGroups_RelStructure

QUALITY STRUCTURE ELEMENTSs making up TARIFF.

, PriceGroup_

type | GroupOfEntities_VersionStructure

A grouping of prices, allowing the grouping of numerous possible
consumption elements into a limited number of price references,
or to apply grouped increase, in value or percentage.

NI PriceGroup
type | PriceGroup_VersionStructure

A grouping of prices, allowing the grouping of numerous possible
consumption elements into a limited number of price references,

- - or to apply grouped increase, in value or percentage.
TariffPriceGroup |5 E)EF '

Price Elements for TARIFF

fareTables_RelStructure

fFareTabIeRef .
| type | FareTableRefStructure

Reference to a FARE TABLE PRICE GROUP.

N FStandard FareTableRef 9
| type | StandardFareTableRefStructure
tareTables Reference to a STANDARD FARE TABLE PRICE GROUP.
type | fareTables_RelStructure FareTable
— )

QUALITY STRUCTURE ELEMENTSs making up TARIFF. type { FareTable VersionStructure

A grouping of prices that may be associated with a DISTANCE
MATRIX ELEMENT, FARE STRUCTURE ELEMENT or GROUP
OF ACCESS PARAMETERs

— [xStandardFareTable
type | StandardFareTable_VersionStructure

An set of price for a combination of price features in a TARIFF.
An optimization

Figure 100 — TariffPricesGroup — XSD

756.6.5 TypeOfTariff — Model Element
A classification of TARIFFs to express the different classes of fares.

Table 71 — TypeOfTariff — Element

Classifi- | Name Type Cardinality | Description
cation
> > TypeOfEntity > TYPE OF TARIFF inherits from TYPE OF

ENTITY. See NeTEx Partl.

«PK» |id TypeOfTariffldType 11 Identifier of TYPE OF TARIFF.

TypeOfTariff_ValueStructure (restriction)

=

TypeOfTariff |J-| -~
- —wee— | DataManagedObjectGrou
type | TypeOf Tariff_ValueStructure T E‘( gedObj pE
A classification of TARIFFs according to their functional purpose. Common Properties of an object managed by a responsible

ORGANISATION

~ (—-—-— ﬂE (TypeOfVaIueGroupE

Elements for TYPE OF VALUE.
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Figure 101 — TypeOfTariff — XSD

7.5.6.7  Fare Structure Element — XML examples
7.56.7.1 Fare Structure: XML Example of a Tariff with Fare Structure elements

The following code fragment (based on the TAP TSI NRT Tariff) shows a TARIFF for OPERATOR ‘0706’
Fares can be composed of a seat class (first or second), and a ROUND TRIP (single or return)
combination, together with a choice of one out of three profiles (adult / single , group ticket ) . Fares are
available for set of routes represented by a GROUP OF DISTANCE MATRIX ELEMENTS, constrained to
be one of a set of four SERIES CONSTRAINTS .

The example shows
a) A TARIFF Definition

b) A GROUP OF DISTANCE MATRIX ELEMENTs made up of four DISTANCE MATRIX ELEMENTSs
(each corresponding also to a SERIES CONSTRAINT).

c) A FARE STRUCTURE ELEMENT defining the allowed ROUND TRIP combinations as logically
ORed alternatives, of which only one may be selected.

d) A FARE STRUCTURE ELEMENT defining the allowed seat classes as logically ORed
alternatives, of which only one may be selected.

e) A FARE STRUCTURE ELEMENT defining the allowed USER PROFILEs as logically ORed
alternatives, of which only one may be selected.

f) A FARE STRUCTURE ELEMENT defining the allowed SERIES CONSTRAINT’s as logically
ORed alternatives A FARE STRUCTURE ELEMENT defining the allowed USER PROFILEs as
logically ORed alternatives, of which only one may be selected.

For EXAMPLE:

<Tariff id="tap::NrtProduct@Route@BasicO0l" version="01">
<Name>Standard route based Fare table 1</Name>

<validityConditions>
<AvailabilityCondition id="tap::Tariff01" version="01">
<FromDate>2011-01-01T00:00:00%Z</FromDate>
<ToDate>2014-01-01T00:00:00z</ToDate>
</AvailabilityCondition>
</validityConditions>
<OperatorRef ref="tap::0106" version="any"/>
<TypeOfTariffRef ref="tap::B.1.1:01" version="any"/>
<TariffBasis>route</TariffBasis>
<ReturnFareTwiceSingle>true</ReturnFareTwiceSingle>
<fareStructureElements>
<FareStructureElementRef ref="tap::NrtProduct@roundTrips" version="01"/>
<FareStructureElementRef ref="tap::NrtProduct@FareClasses" version="01"/>
<FareStructureElementRef ref="tap::NrtProduct@profiles" version="01"/>
<FareStructureElementRef ref="tap::NrtProduct@series" version="01"/>
</fareStructureElements>
<groupsOfDistanceMatrixElements>
<GroupOfDistanceMatrixElementsRef ref="tap::NrtProduct@Routes" version="01"/>
</groupsOfDistanceMatrixElements>
</Tariff>

<groupsOfDistanceMatrixElements>
<GroupOfDistanceMatrixElements id="tap::NrtProduct@Routes" version="01">
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<members>
<DistanceMatrixElementRef ref="tap::series555" version="01"/>
<DistanceMatrixElementRef ref="tap::series777" version="01"/>
<DistanceMatrixElementRef ref="tap::seriesl234" version="01"/>
<DistanceMatrixElementRef ref="tap::seriesl235" version="01"/>

</members>

</GroupOfDistanceMatrixElements>
</groupsOfDistanceMatrixElements>

<!-— === COMMON FARE STRUCTURE FACTORs === -->
<fareStructureElements>
<FareStructureElement id="tap::NrtProduct@roundTrips" version="01">
<Name>Single or return tickets are available</Name>
<validityParameterAssignments>

<GenericParameterAssignment id="tap::NrtProduct@roundTrip" version="01">

<PreassignedFareProductRef ref="tap::NrtProduct" version="01"/>
<LimitationGroupingType>OR</LimitationGroupingType >
<limitations>
<RoundTripRef ref="tap::single" version="any"/>
<RoundTripRef ref="tap::return" version="any"/>
</limitations>
</GenericParameterAssignment>
</GenericParameterAssignment>
</validityParameterAssignments>
</FareStructureElement>

<FareStructureElement id="tap::NrtProduct@FareClasses" version="01">
<Name>First of second class tickets are available </Name>
<validityParameterAssignments>

<GenericParameterAssignment id="tap::NrtProduct@FareClass" version="01">

<GroupingType>OR</GroupingType>
<PreassignedFareProductRef ref="tap::NrtProduct" version="01"/>
<includes>

<GenericParameterAssignment id="tap::NrtProduct@firstClass" version="01">

<ValidityParameters><FareClass>firstClass</FareClass></ValidityParameters>
</GenericParameterAssignment>

<GenericParameterAssignment id="tap::NrtProductl@secondClass" version="01">

<ValidityParameters><FareClass>secondClass</FareClass></ValidityParameters>
</GenericParameterAssignment>
</includes>
</GenericParameterAssignment>
</validityParameterAssignments>
</FareStructureElement>

<!-- PROFILEs -->
<FareStructureElement id="tap::NrtProduct@profiles" version="01">
<Name>Three types of ticket are available; adult and child and group</Name>
<validityParameterAssignments>
<GenericParameterAssignment id="tap::NrtProduct@profiles" version="01">
<GroupingType>OR</GroupingType>

<includes>
<GenericParameterAssignment id="tap::NrtProductl@profiles@adult"
<limitations>
<UserProfileRef ref="tap::adult" version="any"/>
<limitations>

</GenericParameterAssignment>
<GenericParameterAssignment id="tap::NrtProductl@profiles@child"
<limitations>
<UserProfileRef ref="tap::child" version="any"/>
</limitations>
</GenericParameterAssignment>
<GenericParameterAssignment id="tap::NrtProduct@profiles@group"
<limitations>
<GroupTicketRef ref="tap::groupTicket" version="any"/>
</limitations>
</GenericParameterAssignment>
</includes>
</GenericParameterAssignment>
</validityParameterAssignments>
</FareStructureElement>

<!-- SERIES CONSTRAINTs -->
<FareStructureElement id="tap::NrtProduct@series" version="01">
<Name>For Basic Tariffs </Name>

version="01">

version="01">

version="01">
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<validityParameterAssignments>
<GenericParameterAssignment id="tap::NrtProduct@series" version="01">
<GroupingType>OR</GroupingType>
<includes>
<GenericParameterAssignment id="tap::NrtProduct@series@series555"
version="01">
<ValidityParameters>
<SeriesConstraintRef ref="tap::seriesb555" version="01"/>
<Directions>both</Directions>
</ValidityParameters>
</GenericParameterAssignment>
<GenericParameterAssignment id="tap::NrtProductl@series@series777"
version="01">
<ValidityParameters>
<SeriesConstraintRef ref="tap::series777" version="01"/>
<Directions>both</Directions>
</ValidityParameters>
</GenericParameterAssignment>
<GenericParameterAssignment id="tap::NrtProduct@series@seriesl234"
version="01">
<ValidityParameters>
<SeriesConstraintRef ref="tap::seriesl234" version="01"/>
<Directions>both</Directions>
</ValidityParameters>
</GenericParameterAssignment>
<GenericParameterAssignment id="tap::NrtProduct@series@seriesl235"
version="01">
<ValidityParameters>
<SeriesConstraintRef ref="tap::seriesl235" version="01"/>
<Directions>both</Directions>
</ValidityParameters>
</GenericParameterAssignment>
</includes>
</GenericParameterAssignment >
</validityParameterAssignments>
</FareStructureElement>
</fareStructureElements>

etc, etc

7.56.7.2 Fare Structure: XML Example of a Tariff for a sequence of Fare Structure
Elements

The following code fragment shows a TARIFF for a Fare Structure in which there are specific fares for
particular sequences of zones, represented by a FARE STRUCTURE ELEMENT containing three FARE
ELEMENTs IN SEQUENCE.

For EXAMPLE:

<Tariff version="any" id="mygtfsxm::DTA">
<Name>GTFS Example 7 : Zonal fare structure</Name>
<fareStructureElements>

<!-- === sequences of use === -->
<FareStructureElement version="any" id="mygtfsxm::F1">
<Name>F1 = Sequence 1 2 3</Name>
<fareStructureElementsInSequence>
<FareStructureElementInSequence version="any" id="mygtfsxm::F1 01" order="1">
<IsFirstInSequence>true</IsFirstInSequence>
<FareStructureElementRef version="any" ref="mygtfsxm::1"/>
</FareStructureElementInSequence>
<FareStructureElementInSequence version="any" id="mygtfsxm::F1 02" order="2">
<FareStructureElementRef version="any" ref="mygtfsxm::2"/>
</FareStructureElementInSequence>
<FareStructureElementInSequence version="any" id="mygtfsxm::F1 03" order="3">
<IsLastInSequence>true</IsLastInSequence>
<FareStructureElementRef version="any" ref="mygtfsxm::3"/>
</FareStructureElementInSequence>
</fareStructureElementsInSequence>
<prices>
<FareStructureElementPrice version="any" id="mygtfsxm::F1">
<Amount>4.15</Amount>
<Currency>USD</Currency>
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</FareStructureElementPrice>
</prices>
</FareStructureElement>

etc, etc

<!-- === zones === -->
<FareStructureElement version="any" id="mygtfsxm::1">
<Name>Zone 1</Name>
<validityParameterAssignments>
<GenericParameterAssignment version="any" id="mygtfsxm::1">
<ValidityParameters><TariffZoneRef version="any"
ref="mygtfsxm::1"/></ValidityParameters>
</GenericParameterAssignment>
</validityParameterAssignments>
</FareStructureElement>
<FareStructureElement version="any" id="mygtfsxm::2">
<Name>Zone 2</Name>
<validityParameterAssignments>
<GenericParameterAssignment version="any" id="mygtfsxm::2">
<ValidityParameters><TariffZoneRef version="any"
ref="mygtfsxm::2"/></ValidityParameters>
</GenericParameterAssignment>
</validityParameterAssignments>
</FareStructureElement>
<FareStructureElement version="any" id="mygtfsxm::3">
<Name>Zone 3</Name>
<validityParameterAssignments>
<GenericParameterAssignment version="any" id="mygtfsxm::3">
<ValidityParameters><TariffZoneRef version="any"
ref="mygtfsxm: :3"/></ValidityParameters>
</GenericParameterAssignment>
</validityParameterAssignments>
</FareStructureElement>

etc, etc

7.5.7 Distance Matrix Element
7.5.7.1 Distance Matrix Element — Conceptual model

The DISTANCE MATRIX MODEL allows point to point to fares to be described. Each DISTANCE MATRIX
ELEMENT represents the fare between an origin and a destination pair; either two SCHEDULED STOP
POINTSs or two TARIFF ZONEs, or two FARE SECTIONs. A GROUP OF DISTANCE MATRIX ELEMENTs
specifies a set of DISTANCE MATRIX ELEMENTS, allowing a common set of prices for between different
origin-destination pairs if required.

There may be multiple SERIES CONSTRAINTs associated with a DISTANCE MATRIX ELEMENT, each
representing a different routing constraint.
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class NeTEx FM FS Distance Matrix Element MDDEL/
srelatedto g«
+defined by 0.* -~ Name:  NeTEx FMFS Distance Matrix Element MODEL
+given for Cu(hf)r: TZTEX
+used to define lersion: 1.
0.* Created: 15/03/201220:18:26
Updated: 23/08/2017 00:13:05
+given for
+comprising Q
ASSIGN
+used to define +partof +related to +annotatedby 0% | pe otice Assignment M
NOTICE
0.1 to
+assigned to 0.%
+comprising
0.* 0.
+rom +o +o +from from +o
IR e thE ST NS Einvaria ntﬁ
POINT) +start of ~:-;__ N —-—____.
ND Activation MODEL:: +Hocatedin 0.% . R PR 7 N
ACTIVATION POINT -
¢ = \
N N
N +annotated by
+made up of -
+via 0.* 0.1
0..% X . +start of +end -
+included in 1 1 of 1 _
+contributingto| 1 +defining = siewedas
+aviewof 1 M
.1
+comprising
+start of
1 1 +allowing
+made up of for
+made up of 0%
LINK SEQUENC
0.1 +on
TP Journey Pattern MODEL:: +from 0.* 4o | 0.*
JOURNEY PATTERN Hnvolvedin . .
0.
+made up of @) ot
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+start of
+on \/ 1. 1 +endof \|/ 1 0.1 B 1
POINTIN LINK SEQUENCE|
TP Journey Pattern MODEL:: +allowed for
POINT IN JOURNEY PATTERN (<} o.-

Figure 102 — Distance Matrix Element — Conceptual Model (UML)

7.5.7.2 Distance Matrix Element — Conceptual Examples
7.5.7.21 Example — Point to Point fare with absolute prices

The following partial table shows a classic point to point fare table. Each cell can be considered a
DISTANCE MATRIX ELEMENT.

Asle Avo i
Bath: Fl= £0.40 i
Cam: Sqo £0. 50 £0. 400 i
Dee- St £0.750 £0.750 £0.500 .
Ely R £1.000 £1.000 £0.750 £0.400 -
. Ask Avo Bath Pl CamSqz | Dee-Sto FlyRd: |0

Table-1-2-Example-Triangular-Fare-Table-with-Absolute-Pricesq

Figure 103 — Example: Distance Matrix Element — Triangular Fare table with absolute Prices (EXM)
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Example — Point to Point fare with price groups

The following partial table shows a classic point to point fare table, but instead of absolute prices, price
groups are used for the fares ( P, Q, R, etc), so that many different fares may be link as single group.

Dutward (*Virtual Fare Price’)¥

Ask Avo i

Bath Pl P i

Cam Sqo Qi P i

Dee Sto Eo Eo i i

Fly-Rd:= et =i o P i

i Asle Ave Bath Pl Cam S qo Dee Sto Fly-Rd:

s

Table-1-3-Example-Triangular-Fare-Table-with-Fare-bandsq

Figure 104 — Example: Distance Matrix Element — Triangular Fare table with price groups (EXM)

7.57.23

Example — Zone to Zone fare

The following partial table shows the zone to zone based fares for travel by rail in the London area.

Furthermore, there are different prices for different times of travel.

Adult National Rail only fares

Zone 1 only
Zones 1-2
Zones 1-3
Zones 1-4
Zones 1-5
Zones 1-6
Zones 1-7%
Zones 1-B*
Zones 1-9
Zone 2 only
Zones 2-3
Zones 2-4
fZones 2-5
Zones 2-6

Zones 2-7¥

Figure 105 — Example: Distance Matrix Element — Zone to Zone fare on London (EXM)

Oyster pay as you go

Peak single

£2.20
£32.40
£3.10
£3.60
£4.70
£5.70
£5.70
£6.70
£6.70
£1.70
£2.10
£2.50
£3.20
£3.80

£3.90

£1.70

£1.90

£2.20

£2.50

£2.90

£3.50

£3.90

£3.90

£3.90

£1.50

£1.70

£1.90

£2.20

£2.40

£2.70

Off-peak single
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7.5.7.3 Distance Matrix Element — Physical model

The following figure shows the physical model for DISTANCE MATRIX ELEMENTS.

class XSD NeTEx FM FS Distance Matrix Element Model /

+defined by 0.*

+used to
define

+classified .
as +annotated

by

+comprising

+used to define o

+classifing

+member
of

+related to
+given for

+given for

0%
+related to

Created: 25/01/2013 00:00:00
Updated: 04/12/2017 10:55:07

+annotating \|/ .+
AslonmEny +annotating 0.1
RC Noti i
NoticeAssignment 0.* +annotatedby 1
i 0.% +annotated by
+annotating +restricted by Y
+restricting o .. * 0.* o
+from - “ ..
+rom #or [ v from o
+made up of "
LinkSequence . _" \
™ y oo| 0" icomprising e
0.1 +madeup @ - G
+made 0.% N
+made up of 1%
up of of +on - +passing lusio
PointinLinkSequence
™ y 0.*
J 1
+contributing
to 0.1 +made up of +aview o +start | +viewed
0 oo wiewed 0.1
0.* 1 as
+defining +included in
1.*
+end
Name:  XSD NeTEx FMFS Distance Matrix Element Model of
Cuth_or:. NeTEx #startof o] taviewof | 0.1 +start of 0.1 0.1
lersion: 1.0

Figure 106 — Distance Matrix Element — Physical Model (U
7.5.7.4 Distance Matrix Element — Attributes and XSD

7.57.41 DistanceMatrixElement — Model Element

ML)

A cell of an origin-destination matrix for TARIFF ZONEs or STOP POINTSs, expressing a fare distance for

the corresponding trip: value in km, number of fare units etc.

Table 72 — DistanceMatrixElement — Element

Classifi- Name Type Cardinality Description
cation
> > PriceableObject > DISTANCE MATRIX ELEMENT inherits from
PRICEABLE OBJECT.
«PK» |id DistanceMatrix- 11 Identifier of a DISTANCE MATRIX ELEMENT.
ElementldType
Name MultilingualString 0:1 Name of DISTANCE MATRIX ELEMENT.
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GROUP | DistanceMatrix- | DistanceMatrixElement- 11 Detailed property elements for DISTANCE
Element- DetailsGroup MATRIX ELEMENT.
DetailsGroup

GROUP | DistanceMatrix- | DistanceMatrixElement- 1:1 Origin and Destination elements for DISTANCE
Element- ODGroup MATRIX ELEMENT.
ODGroup

GROUP | DistanceMatrix- | DistanceMatrixElement- 1:1 Component elements for DISTANCE MATRIX
Element- ComponentGroup ELEMENT.
Component-
Group

» DistanceMatrix- | DistanceMatrixElement- 11 Pricing elements for DISTANCE MATRIX

GROUP | ElementPricing- | ComponentGroup ELEMENT.

Group

DistanceMatrixBement ,J.,,

DistanceMatrixBement_VersionStructure (restriction)

| Eettributes

type { DistanceMatrixEleme... 'T"

A cell of an origin-destination matrix for
TARIFF ZONEs or STOP POINTS,
expressing a fare distance for the
corresponding trip: value in km, number of
fare units etc.

757411

o*.1l
Common Properties of an ENTITY IN
VERSION.

—x(—--— ﬂH—(DataManagedObjectGroup

Common Properties of an object managed
by a responsible ORGANISATION.

—EEI——X(—-— ﬂH—(P{iceableObjectGroup

Elements for a PRICEABLE OBJECT.

—(DistanceMatrix ElementDet...

Detail Elements for a DISTANCE
MATRIX ELEMENT.

—(DistanceMatriermntOD...

- (—--— ﬂE] (DistanceMatrix BementGro. EI_ EE—

Origin Destination Elements for a
DISTANCE MATRIX ELEMENT.

Elements for a DISTANCE MATRIX

ELEMENT.

—(DistanceMatriermentCo...

Component Elements for a DISTANCE
MATRIX ELEMENT.

i (DistanceMatrixElenentPric...E

Pricing Elements for a DISTANCE
MATRIX ELEMENT.

Figure 107 — DistanceMatrixElement — XSD

DistanceMatrixElementDetailsGroup — Group

The DistanceMatrixElementDetailsGroup defines basic properties of the DISTANCE MATRIX

ELEMENT.
Table 73 — DistanceMatrixElementDetailsGroup — Group
Classifi- Name Type Cardinality Description
cation
Distance DistanceType 0:1 Distance between origin and destination of a
DISTANCE MATRIX ELEMENT.
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RelativeRanking | xsd:integer 0:1 Relative preference assigned to this element if
there are multiple entries between two points.

IsDirect xsd:boolean 0:1 Whether journey is direct or requires changes.

InverseAllowed |xsd:boolean 0:1 Whether an inverse element in the opposite

direction with the same prices may be assumed —
optimisation to reduce data volumes.

(DistanceMatrixElem entDetails GroupH (—m—E]

Detail Elements fora DISTANCE MATRIX

ELEMENT.

EDistance

type | DistanceType

DISTANCE MATRIX ELEMENT to use
w hen adv ertising Train -If different from
Id.

EReIativeRanking

type | xsd:integer

Relative preference assigned to this
element if there are multiple entries
between two points.

EIsDIrect

type | xsd:boolean

Wheter considered as direct fare.

“InverseAllowed

type | xsd:boolean

Whether an inverse element in the
opposite direction can be assumed with
the same prices. (O ptimisation to reduce
data exchanged)

Figure 108 — DistanceMatrixElementDetailsGroup — XSD

757412

DistanceMatrixElementODGroup — Group

The DistanceMatrixElementODGroup defines origin and destination elements of the DISTANCE MATRIX
ELEMENT; these will be either CHEDULED STOP POINTs, TARIFF ZONEs or FARE SECTIONS.

Table 74 — DistanceMatrixElementODGroup — Group

Classifi- Name Type Cardinality Description
cation
Choice 1:1 Origin of DISTANCE MATRIX ELEMENT

«FK» | Start- ScheduledStopPointRef 0:1 Start SCHEDULED STOP POINT at which a
StopPointRef DISTANCE MATRIX ELEMENT begins.

«FV» | Start- ScheduledStopPointView 0:1 Details of origin SCHEDULED STOP POINT.
StopPointView

«FK» | Start- TariffZoneRef 0:1 Start TARIFF ZONE at which a DISTANCE
TariffZoneRef MATRIX ELEMENT begins.

«FV» | Start- TariffZoneView 0:1 Details of origin TARIFF ZONE.
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TariffZoneView

«FK» | StartFare- FareSectionRef 0:1 Start FARE SECTION at which a DISTANCE
SectionRef MATRIX ELEMENT begins.
«FK» | StartFarePoint- FarePointInPatternRef 0:1 Start FARE POINT In PATTERN at which a
InPatternRef DISTANCE MATRIX ELEMENT begins. (Handles
case of repeated visits)
Choice 11 Destination of DISTANCE MATRIX ELEMENT.
«FK» | EndStopPointRef | ScheduledStopPointRef 0:1 End SCHEDULED STOP POINT at which a
DISTANCE MATRIX ELEMENT ends.
«FV» | End- ScheduledStopPointView 0:1 Details of destination SCHEDULED STOP POINT
StopPointView
«FK» |End- TariffZoneRef 0:1 Final TARIFF ZONE at which a DISTANCE
TariffZoneRef MATRIX ELEMENT ends.
«FV» |End- TariffZoneView 0:1 Details of origin TARIFF ZONE.
TariffZoneView
«FK» EndFare- FareSectionRef 0:1 End FARE SECTION at which a DISTANCE
SectionRef MATRIX ELEMENT ends.
«FK» |EndFarePoint- FarePointInPatternRef 0:1 End FARE POINT IN PATTERN at which a

InPatternRef

DISTANCE MATRIX ELEMENT ends. (Handles
case of repeated visits).
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EStartStopPointRef o)
| type | ScheduledStopPointRefStructure

Start SCHEDULED STOP POINT for Cell of DISTANCE
MATRIX.

StartStopPointView

+]
type \ ScheduledStopPoint_DerivedView Structure :I

Expanded view of Start POIT with Name etc

= StartTariffZoneRef
|type | TariffZoneRefStructure

&

Start TARIFF ZONE for Cell of DISTANCE MATRIX.

StartTariffZoneView
type \ Zone_DerivedView Structure

Expanded view of start TARIFF ZONE for Cell of DISTANCE
MATRIX

75Fr0m FareSectionRef |
type \ FareSectionRefStructure

FARE SECTION at which element begins

| FFromFarePointinPatternRef I
type | FarePointinPatternRef Structure |

POINT within FARE SECTION tat which element begins.

(DistanceMatrixElementODGroupJ;ﬂ E—H— EEndStopPointRef
+]
Origin Destination Elements for a DISTANCE MATRIX | type ‘ ScheduledStopPointRef Structure J

ELEMENT
End SCHEDULED STOP POINT for Cell of DISTANCE
MATRIX.

EndStopPointView
type \ ScheduledStopPoint_DerivedView Structure

L

Expanded view of end POIT with Name etc

=EndTariffZoneRef
| type \ TariffZoneRef Structure

End TARIFF ZONE for Cell of DISTANCE MATRIX.

EndTariffZoneView
type \ Zone_DerivedView Structure

Expanded view of endTARIFF ZONE for Cell of DISTANCE
MATRIX.

7EToFareSectionRef |
type | FareSectionRefStructure

FARE SECTION at which element ends.

| FToFarePointinPatternRef
type | FarePointinPatternRef Structure |
POINT within FARE SECTION tat which element ends.

Figure 109 — DistanceMatrixElementODGroup — XSD

757413 DistanceMatrixElementComponentGroup — Group

The DistanceMatrixElementComponentGroup defines additional structural elements relating to the of the
DISTANCE MATRIX ELEMENT; in particular SERIES CONSTRAINTs limiting the allowed routes and
GEOGRAPHICAL STRUCTURE FACTORSs, defining the geographical cost basis.

Table 75 — DistanceMatrixElementComponentGroup — Group

Classifi- Name Type Cardinality Description

cation

“‘cntd» |series- SeriesConstraintRef 0:* SERIES CONSTRAINTs associated with this
Constraints DISTANCE MATRIX ELEMENT.

“‘ecntd» | structureFactors | GeographicalStructureFa 0:* STRUCTURE FACTORs associated with this

168



ctorRef

DISTANCE MATRIX ELEMENT.

(DistanceMatriermentComponentGrouij E)ﬂ 1

Component Elements for a DISTANCE MATRIX ELEMENT.

7.5.7.4.1.4

seriesConstraints

|
1=

type | SeriesConstraints_RelStructure 5

SERIES CONSTRAINTS constraining DISTANCE MATRIX ELEMENT.

structureFactors
type | geographicalStructureFactors_RelStructure

Use of FARE STRUCTURE ELEMENTS in a particular sequence.

Figure 110 — DistanceMatrixElementComponentGroup — XSD

DistanceMatrixElementPricingGroup — Group

The DistanceMatrixElementPricingGroup defines pricing elements for a DISTANCE MATRIX ELEMENT.

Table 76 — DistanceMatrixElementPricingGroup — Group

Classifi- Name Type Cardinality Description

cation

“cntd» | tariffs TariffRef 0:* TARIFFs for the DISTANCE MATRIX ELEMENT.

FK FareTableRef FareTableRef 0:1 Primary FareTable for the DISTANCE MATRIX

ELEMENT.

“‘cntd» |fareTables FareTableRef 0:* FARE TABLEs for the DISTANCE MATRIX
ELEMENT.

tariffs

- +
typeTtarlffRefs_ReIStructure \

TARIFFs applying to element.

fFareTabIeRef

[

3
type | FareTableRefStructure |

(DistanceMatrixEIementPricingGroupH (—m—)ﬂ GROUP.

A
Reference to a FARE TABLE PRICE

Pricing Elements for a DISTANCE MATRIX
ELEMENT.

=StandardFareTableRef ﬁ]

+
type | StandardFareTableRef Structure ]

Reference to a STANDARD FARE TABLE
PRICE GROUP.

prices

type | distanceMatrixElementPrices_RelStructure

e

prices associated with DSISTANCE MATRIX ELEMENT.

75742

Figure 111 — DistanceMatrixElementPricingGroup — XSD

DistanceMatrixElementPrice — Model Element

A set of all possible price features of a DISTANCE MATRIX ELEMENT: default total price etc.
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Table 77 — DistanceMatrixElementPrice — Element

Classifi- Name Type Cardinality Description
cation
> > FarePrice > DISTANCE MATRIX ELEMENT PRICE inherits
from FARE PRICE
«PK» |id DistanceMatrix- 11 Identifier of DISTANCE MATRIX ELEMENT
ElementPriceldType PRICE.
choice 0:1
«FK» | DistanceMatrix- | DistanceMatrixElementR 0:1 DISTANCE MATRIX ELEMENT for which this is
ElementRef ef the price.
«FK» | GroupOf- GroupOf- 0:1 GROUP OF DISTANCE MATRIX ELEMENT for
DistanceMatrix- | DistanceMatrixElements which this is the price.
ElementsRef Ref

| |Bettributes
X g { EntityInVersionGroup [H]
e
l DistanceMatrixBementPrice L 0*.1_
[type [ DistanceMmatrixEementPrice_VersionedChildStruc... f/ ‘E’”R':I‘S’NP roperties of an ENTITY IN

A set of all possible price features of a DISTANCE MATRIX
ELEMENT: default total price etc.

*(—~—=){VersionedchidGroup

Elements for a VERSIONED CHILD

o 5} FarePriceGroup

Elements for a FARE PRICE

o*.1.

Elements for a DISTANCE MATRIX
ELEMENT PRICe

DistanceMatrixBlementPrice_VersionedChildStructure (restriction)

77\ [ DistanceMatrixElementPriceGroup ;]

fDis(anceMalrixElementRef r
[ type | DistanceMatrixElementRef StructureElement

Reference to a DISTANCE MATRIX ELEMENT

XEGroupOsttanceMamelementsRef
[ type ] GroupOf DistanceMatrixElementsRef StructureBe...

Reference to a GROUP OF DISTANCE MATRIX ELEMENTS,

Figure 112 — DistanceMatrixElementPrice — XSD

75743

GroupOfDistanceMatrixElements — Model Element

A grouping of DISTANCE MATRIX ELEMENTSs. May be used to provide reusable Origin / Destination pairs.

Table 78 — GroupOfDistanceMatrixElements — Element

Classifi- [ Name Type Cardinality | Description
cation
> > GroupOfEntities > GROUP of DISTANCE MATRIX ELEMENT
inherits from GROUP OF ENTITIES
«PK» |id GroupOfDistance- 11 Identifier of GROUP of DISTANCE MATRIX
MatrixElementsldType ELEMENTS.
“cntd» | priceGroups PriceGroup 0:* PRICE GROUPs for the GROUP OF DISTANCE
MATRIX ELEMENTS.
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“cntd» |fareTables FareTable 0:* FARE TABLEs for the GROUP OF DISTANCE
MATRIX ELEMENTS.
Distance DistanceType 0:1 Distance between origins and destinations of a
DISTANCE MATRIX ELEMENT GROUP.
“‘cntd» | notice- NoticeAsssignment 0:* NOTICE ASSIGNMENTs for GROUP OF
Assignments DISTANCE MATRIX ELEMENTS.
“‘cntd» | members DistanceMatrixElements 0:* References to members of the GROUP OF
DISTANCE MATRIX ELEMENTS.
“‘cntd» | prices DistanceMatrix- 0:* Prices for the GROUP OF DISTANCE MATRIX
ElementPrice ELEMENTS.

[ GroupOfDistanceMatrixBements

[type | GroupOfDistanceMatr

A group of DISTANCE MATRIX ELEMENTS; m:
properties for a given set of origin and destinatior

7.5.75

7.5.7.51

GroupOfDistanceMatrixElements_VersionStructure (restriction)

~ (@]
==

EntityInVersionGroup

Al
Common Properties of an ENTITY IN
VERSION

X{eee— =)T{DataManagedObjectGroup |5

by a responsible ORGANISATIO

al @— = GroupOfEntitiesGroup [

Elements of a GROUP OF ENTITies

Elements for a GROUP OF DISTANCE
MATRIX ELEMENTS.

Common Properties of an object managed
N

**x GroupOf DistanceMatrixElements Group |5 EE}

PriceableObjectPricesGroup 7] E)}

Price Elements for GROUP OF SALES |
PACKAGEs.

X[ G
priceGroups

PRICE GROU
PRODUCT.

fareTables aﬁ
| IStr I
At

type | fareTables

ot.1-
Other FARE TABLESS for DISTANCE
MATRIX ELEMENT

ot.1.
ANCE MATRIX
when advertising Train

f FARE STRUC
sequence

JRE ELEMENTS in a particular

[OEES

ANCE MATRIX ELE:

Distance Matrix Element — XML examples

Figure 113 — GroupOfDistanceMatrixElements — XSD

Distance Matrix Element: XML Example of Distance matrix elements

The following code fragment shows a GROUP OF DISTANCE MATRIX ELEMENTS with two DISTANCE
MATRIX ELWMENTS providing point to point fares between Brussels and Cologne and Paris and Cologne.

For EXAMPLE:

<groupsOfDistanceMatrixElements>
<GroupOfDistanceMatrixElements id="tap::Flex" version="01">

<members>

<DistanceMatrixElement id="tap::Flex:008814001:008015750" version="01">
<Name>Brussels - Kdln</Name>
<StartStopPointRef ref="tap::008814001" version="01"/>
<EndStopPointRef ref="tap::008015750" version="01"/>
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<prices>
<DistanceMatrixElementPrice id="tap::Flex:008814001:008015750" version="01">
<Amount>79</Amount>
</DistanceMatrixElementPrice>
</prices>
</DistanceMatrixElement>
<DistanceMatrixElement id="tap::Flex:008727100:008015750" version="01">
<Name>Paris - K&ln</Name>
<StartStopPointRef ref="tap::008727100" version="01"/>
<EndStopPointRef ref="tap::008015750" version="01"/>
<prices>
<DistanceMatrixElementPrice id="tap::Flex:008727100:008015750" version="01">
<Amount>169</Amount>
</DistanceMatrixElementPrice>
</prices>
</DistanceMatrixElement>
</members>

</GroupOfDistanceMatrixElements>
7.5.7.5.2 Distance Matrix Element: XML Example of Distance matrix elements

The following code fragment shows the same a GROUP OF DISTANCE MATRIX ELEMENTS using
PRICE GROUPs rather than individual DISTANCE MATRIX ELEMENT PRICEs

For EXAMPLE:

<groupsOfDistanceMatrixElements>
<GroupOfDistanceMatrixElements id="tap::Flex" version="01">

<members>
<DistanceMatrixElement id="tap::Flex:008814001:008015750" version="01">
<Name>Brussels - K&ln</Name>

<StartStopPointRef ref="tap::008814001" version="01"/>
<EndStopPointRef ref="tap::008015750" version="01"/>
<priceGroups>
<PriceGroupRef ref="tap::Flex:008814001:008015750" version="01"/>
</priceGroups>
</DistanceMatrixElement>
<DistanceMatrixElement id="tap::Flex:008727100:008015750" version="01">
<Name>Paris - K&ln</Name>
<StartStopPointRef ref="tap::008727100" version="01"/>
<EndStopPointRef ref="tap::008015750" version="01"/>
<priceGroups>
<PriceGroupRef ref="tap::Flex:008814001:008015750" version="01"/>
</priceGroups>
</DistanceMatrixElement>
</members>

</GroupOfDistanceMatrixElements>

7.5.8 Validable & Controllable Elements
7.5.8.1 Validable & Controllable Elements — Conceptual model

The control system of a Public Transport organisation is organised in order to regularly “validate” the
consumption of access rights, i.e. that the passengers have the right ticket for the transport on which they
are travelling. The validation process is aimed at specifying that an access right is valid, has been
consumed and that this consumption was allowed. It uses the results of one or several consecutive
controls.

Such a validated access right may include several components for which the fare structure is different. For
instance, a fare product may include a discount for travellers using a car park and then public transport. If
the fare structure of these two components is different (e.g. flat fares for public transport and price based
on duration of stay for car parking), they will be described by two different FARE STRUCTURE
ELEMENTSs. The discount is granted only when the validation process recognises that both have been
consumed in sequence.
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Therefore, a VALIDABLE ELEMENT is defined as a sequence or a set of FARE STRUCTURE ELEMENTS,
to be consumed as a whole (or validated in one go) i.e. it is not foreseen to use the different elements of
the sequence separately in the sense that if one of the elements is consumed separately, then the whole
access right is considered as consumed.

A FARE STRUCTURE ELEMENT, dedicated to be consumed as such, is identical to a VALIDABLE
ELEMENT.

Typical examples of VALIDABLE ELEMENTS are the following:

— a simple FARE STRUCTURE ELEMENT to be validated in itself (e.g. a trip on a metro network).
In such a case, the VALIDABLE ELEMENT will be identical to the FARE STRUCTURE
ELEMENT;

— chained FARE STRUCTURE ELEMENTS of which the successive consumption allows a discount,
as in the park and ride above example. Such a discount may be applied with a discounted joint
ticket, or by a discount on the latest consumed element, or by a discount to both elements with a
post-payment system;

— access rights (e.g. trips or rides) where the fare structure changes during consumption, for
instance on a train link composed of two sections, each operated by an operator applying a
different fare structure than the other.

In other words, the VALIDABLE ELEMENT provides a functional grouping (e.g. “Metro trip”, “rail trip” “rail
return trip” ) with which to relate fine grained access-right components to a FARE PRODUCT.

For example, a season pass FARE PRODUCT (such as a TfL Travel Card) might give the user the right to
make a journey between a particular suburban station and the city centre (for which the VALIDABLE
ELEMENT is a “rail trip” with designated start and end stations) and also the right to travel on the metro in
the central zone (the VALIDABLE ELEMENT is a “metro trip” with a zonal restriction).

A VALIDABLE ELEMENT can be limited to a particular scope (e.g. MODE, OPERATOR, LINE etc) via an
associated VALIDITY PARAMETER ASSIGNMENT.

It can be defined in terms of FARE STRUCTURE ELEMENT, FARE STRUCTURE ELEMENT IN
SEQUENCE.

It may also indicate the consumption rights of a PREASSIGNED FARE PRODUCT or AMOUNT OF
PRICE UNIT product and/or the allowed discount rights (USAGE DISCOUNT RIGHT)

In certain cases it is useful to describe the rights in even further detail, in particular to relate it to the ticket
checking process and the CONTROLLABLE ELEMENT allows this to be done.

7.5.8.1.1 Controllable Elements
The definition of a fare system always includes a basic level of access rights, for which the validity
parameters controlled remain the same and are constantly valid. A CONTROLLABLE ELEMENT is defined
as the smallest service element:
— of which the actual consumption can be controlled, by means of regular or occasional controls;

— throughout which any controlled parameter remains valid.

A CONTROLLABLE ELEMENT is the basic component of any access rights combination included in a fare
product.

Three main types of CONTROLLABLE ELEMENTS will be found in public transport:
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— rides on only one vehicle, for instance in buses, trams or other “open” systems. A ride from one
SCHEDULED STOP POINT to another, during a VEHICLE JOURNEY, may represent such a
CONTROLLABLE ELEMENT;

— trips, composed of sequences of rides, for instance in closed systems such as metro with
entry/exit turnstiles. In such a case, interchanges are allowed within the same CONTROLLABLE
ELEMENT and are not controlled;

— accesses to joint services (e.g. car park, fair, etc.), if any.

In complex situations, more detailed CONTROLLABLE ELEMENTS are defined. For instance, if a train line
uses a track composed of two sections, each operated by a different operator, a single ride on this line will
be composed of two CONTROLLABLE ELEMENTS, distinguished by the parameter OPERATOR.

Validity parameters may be attached to one CONTROLLABLE ELEMENT, either:

— at the start of the element, controlled by an entry control; for instance, the consumption should
start at a specified SCHEDULED STOP POINT;

— at the end of the element, controlled by an exit control; for instance, the consumption should not
end later than 4 p.m.;

— all along the element (“en route” parameter), possibly controlled by any entry, exit or en route
control; for instance, the consumption should occur on line 18.

NOTE Control description is out of the scope of NeTEXx.
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class NeTEx FM FS Validable Element MODEL /

CONTROLLABLE ELEMENT

PRICEABLE OBJECT]

«PK»
+ id

+viewed as

+a view of

0..*

CONTROLLABLE ELEMENT IN SEQUENCE

«PK»

+related to

+given for 0..

Fare
ESS

! .

1 +representing

l

l
+included in

1.*%
+composed of

+ id
+includedin/{\1..*
+a chain of
+viewed as 1 +represented by
N Name: NeTEx FM FS Validable Element MODEL
-~ | fexclusion) D Author:  NeTEx
R Version: 1.0
+aviewof| 0..* AN Created: 16/01/2014 14:57:38
N Updated: 23/08/2017 00:23:49
+included in
+a chain of 1 +representing
PRICEABLE OBJECT|
+related to 0..*
VALIDABLE ELEMENT P -
«PK» +given for
+ id
+viewed as 1 +represented by /|\ 1.
{exclusiJEl ----- -
+aviewof | o.*

Figure 114 — Controllable & Validable Element Parameter Assignment — Conceptual Model (UML)

7.5.8.2

Validable & Controllable Elements — Physical model

The following figure shows the physical model for VALIDABLE & CONTROLLABLE ELEMENTS.

175



TC 278 W1 00278330:2013 (E)

class XSD NeTEx FM FS Validable Element Model /
PriceableObject Name:  XSD NeTEx FM FS Validable Element Model «enumeration»
ControllableElement Author:  NeTEx cc validitySupport::
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+ id: ControllableElementinSequenceldType
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- discountRights: FareProductRef[0..] relatedto  o.*
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Figure 115 — Validable Element — Physical Model (UML)

7.5.8.3

7.5.8.3.1

Validable Element — Attributes and XSD

ValidableElement — Model Element

A sequence or set of FARE STRUCTURE ELEMENTS, grouped together to be validated in one go.

Table 79 — ValidableElement — Element

Classifi- Name Type Cardinality Description
cation
> > PriceableObject > VALIDABLE ELEMENT inherits from PRICEABLE

OBJECT.

«PK» |id

ValidableElementldType

1:1

Identifier of VALIDABLE ELEMENT.

GROUP |Validable-
Element-

StructureGroup

ValidableElement-
StructureGroup

1:1

Structure elements making
ELEMENT.

up VALIDABLE

GROUP |Validable-
ElementProduct

Group

ValidableElement-
ProductGroup

11

Product elements
ELEMENT.

making up VALIDABLE

“cntd» |prices

ValidableElementPrice

0:*

VALIDABLE ELEMENT PRICEs for element.
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ValidableBement_VersionStructure (restriction)

T |Brettributes
[} DataManagedObjectGroup [H]

[ ValidableElement
I type \ ValidableElement_VersionStructure

#,7

A sequence or set of FARE STRUCTURE ELEMENTS, grouped together to be
validated in one go.

~| E PriceableObjectGroup [H]

Elements for a PRICEABLE ELEMENT.

Elements for a VALIDABLE ELEMENT.

Common Properties of an object managed by a responsible ORGANISATION

ValidableElementGroup =]

ValidableElementStructureGroup []

Elements for a VALIDABLE ELEMENT.

ValidableElementProductGroup

Product Elements for a VALIDABLE ELEMENT,

farePrices_RelStructure

1¥

|

|

|

{ x| i
——| prices -
hype farePrices_RelStructure 7

(o=
PRICEs for VALIDABLE ELEMENT

Figure 116 — ValidableElement — XSD

7.5.8.31.1 ValidableElementStructureGroup — Group
The ValidableElementStructureGroup defines fare structure elements comprising a VALIDABLE
ELEMENT.
Table 80 — ValidableElementStructureGroup — Group
Classifi- Name Type Cardinality Description
cation
“cntd» |fareStructure- FareStructureElement 0:* FARE STRUCTURE ELEMENTs making up
Elements VALIDABLE ELEMENT.
“‘cntd» | elements- FareStructureElement- 0:* FARE STRUCTURE ELEMENTs IN SEQUENCE
InSequence InSequence making up VALIDABLE ELEMENT.
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1 fareStructureBements

ELEMENT.

(ValidabIeElem entStructureGroupE’ E—)}

Elements for a VALIDABLE ELEMENT.

FARE STRUCTURE ELEMENTts associated with VALIDABLE

fareStructureHementRefs_RelStructure

| |Eettributes
| type | fareStructureElementRefs_RelStructure “_E_)a FFareStructureElem entRef %
Ll
ture

| type [ FareStructureElementRef Struc:

1.¥
Reference to a FARE STRUCTURE ELEMENT.

T
| | fareHementsInSequence

ELEMENT.

| | Eettributes
| #__
| type | fareBlementinSequenceRefs_RelStructure “—E——)EI fFareEememlnSequence Ref #

FARE STRUCTURE ELEMENTts associated with VALIDABLE

fareBementinSequenceRefs_RelStructure

]
type | FareBlementinSequenceRefStructure

1.¥
Reference to a FARE ELEMENT IN SEQUENCE.

FAccessRightlnProductRef #
|.type [ AccessRightinProductRef Structure

1.¥
Reference to an ACCESS RIGHT IN PRODUCT.

FComrollabIeElementInSequenceRef
type | ControllableElementinSequenceRef Structure

1.¥
Reference to an CONTROLLABLE ELEMENT IN SEQUENCE.

FFareStructureElementlnSequenceRef
| type | FareStructureBlementinSequenceRef Structure
1.¥
Reference to a FARE STRUCTURE ELEMENT IN SEQUENCE

7

Figure 117 — ValidableElementStructureGroup — XSD

7.5.8.3.1.2

ValidableElementProductGroup — Group

The ValidableElementProductGroup defines FARE PRODUCT elements associated with a VALIDABLE

ELEMENT.
Table 81 — ValidableElementProductGroup — Group

Classifi- Name Type Cardinality Description

cation

“‘cntd» |accessRights- AccessRightinProduct 0:* ACCESS RIGHT IN PRODUCT making up
InProduct VALIDABLE ELEMENT.

“‘entd» |discountRights | FareProductRef 0:* Discount rights in Product making up VALIDABLE

ELEMENT.

“cntd» |amountOfPrice- | AmountOfPriceUnitRef 0:* AMOUNTs OF PRICE UNIT making up
Units VALIDABLE ELEMENT.

“‘entd» | thirdParty- ThirdPartyProductRef 0:* THIRD PARTY PRODUCTs for VALIDABLE
Products ELEMENT.

“entd» | validity- ValidityParameter- 0:* VALIDITY PARAMETER ASSIGNMENTs for
Parameter- Assignment VALIDABLE ELEMENT.
Assignments
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discountRightRefs_RelStructure

~ [Ems]

fSaIeDis countRightRef
'J"' type | SaleDiscountRightRef Structure

discountRights
type \ discountRightRefs_RelStructure 'T"
USAGE DISCOUNT RIGHTSs associated with VALIDABLE ELEMENT.

Reference to a SALES DISCOUNT RIGHT.

FCappedDiscoumRightRef
| type \ CappedDiscountRightRef Structure
Reference to a CAPPED DISCOUNT RIGHT.

3

~iF

EUsageDiscountRightRef H
| type | UsageDiscountRightRefStructure

Reference to a USAGE DISCOUNT RIGHT

amountOfPriceUnitRefs_RelStructure

‘ T

| | amountOfPriceUnits 9
type \ amountOfPriceUnitRefs_RelStructure 'T'

- AMOUNT OF PRICE units associated with VALIDABLE ELEMENT
(ValldabIeElementProductGroupH E—H

Elements for a VALIDABLE ELEMENT

1]

EAmountOfPriceUnitProductRef -
| type | AmountOf PriceUnitProductRef Structure

1.¥
Reference to a AMOUNT OF PRICE UNIT PRODUCT.

thirdPartyProductRefs_RelStructure

| | thirdPartyProducts A |
type \ thirdParty ProductRefs_RelStructure 'T" LE——)E FThirdPartyProductRef
» E
THIRD PARTY PRODUCTS  associated with VALIDABLE ELEMENT | type [ ThirdPartyProductRefStructure
1.¥

Reference to a THIRD PARTY PRODUCT.

validityParameterAssignments_RelStructure

- attributes
| validityParameterAssignments ,J.n |

type \ validity ParameterAssignments_RelStructure 'T"

VALIDITY PARAMETER ASSIGNMENTS associated with VALIDABLE.
ELEMENT

=

£
K4+
s

Figure 118 — ValidableElementProductGroup — XSD

7.5.8.3.2 ValidableElementPrice — Model Element

A set of all possible price features of a VALIDABLE ELEMENT : default total price, discount in value or
percentage etc.

Table 82 — ValidableElementPrice — Element

Classifi- Name Type Cardinality Description
cation
> > FarePrice > VALIDABLE ELEMENT PRICE inherits from
FARE PRICE
«PK» |id ValidableElement- 11 Identifier of VALIDABLE ELEMENT PRICE.
PriceldType
«FK» | Validable- ValidableElementRef 0:1 Reference to a VALIDABLE ELEMENT. If not
ElementRef given by context, must be specified.
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ValidableBementPrice_VersionedChildStructure (restriction)

(@

| ValidableElementPrice

'j_. VersionedChildGroup [H

|type [ validableBlementPrice_VersionedChildStructure 'T'

Elements for a VERSIONED CHILD

A set of all possible price features of a VALIDABLE ELEMENT ELEMENT

default total price, discount in value or percentage etc

75833

FarePriceGroup [

Elements for a FARE PRICE
x‘: .
y ValidableEementRef
x == ValidableElementPriceGroup |5 @ |2 .
| type | ValidableBlementRef Structure |

Pricing Elements for a VALIDABLE ELEMENT PRICE

o*.1-

Reference to a VALIDABLE ELEMENT.

Figuke 119 — ValidableElementPrice — XSD

ControllableElement — Model Element

The smallest controllable element of public transport consumption, all along which any VALIDITY
PARAMETER ASSIGNMENT remains valid.

Table 83 — ControllableElement — Element

Classifi- Name Type Cardin- Description
cation ality
> > PriceableObject > CONTROLLABLE ELEMENT inherits from
PRICEABLE OBJECT.

«PK» |id ControllableElementldType 1:1 Identifier of CONTROLLABLE ELEMENT.

“cntd» | accessRight- AccessRightParameter- 0:* ACCESS RIGHT PARAMETER ASSIGNMENTs
Parameter- Assignment associated with CONTROLLABLE ELEMENT.
Assignments

“cntd» | controllable- ControllableElement- 0:* CONTROLLABLE ELEMENTS IN SEQUENCE
Elements- InSequence associated with CONTROLLABLE ELEMENT.
InSequence

“cntd» |prices ControllableElementPrice 0:* CONTROLLABLE ELEMENT PRICEs for

ELEMENT.
L —
B
[iype] T
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7.58.34

ControllableElementinSequence — Model Element

A CONTROLLABLE ELEMENT as a part of a FARE STRUCTURE ELEMENT, including its possible order
in the sequence of CONTROLLABLE ELEMENTs grouped together to form that FARE STRUCTURE
ELEMENT, and its possible quantitative limitation.

Table 84 — ControllableElementinSequence — Element

[ controliableBementinsequence

1

[type [ ControllableElementinSequence_Ver:

7.5.8.35

sionedChild.

Elements for 2

ot.1l
Common Properties of an ENTITY IN VERSION

EE VersionedChildGroup

VERSIONED CHILD

%((==ee- = FareBerrentnSequenceGroup |1J

Elements for a FARE ELEMENT IN SEQUENCE

Classifi- Name Type Cardin- Description
cation ality
> > FareElementinSequence > CONTROLLABLE ELEMENT IN SEQUENCE
inherits from FARE ELEMENT IN SEQUENCE.
«PK» |id ControllableElement- 11 Identifier of CONTROLLABLE ELEMENT IN
InSequenceldType SEQUENCE.
«FK» | Controllable- ControllableElementRef 1:1 Reference to a CONTROLLABLE ELEMENT.
ElementRef
«FK» | FareStructure- FareStructureElementRef 0:1 Reference to a FARE STRUCTURE ELEMENT.
ElementRef
“cntd» |accessRight- AccessRightParameter- 0:* ACCESS RIGHT PARAMETER ASSIGNMENTs
Parameter- Assignment associated with CONTROLLABLE ELEMENT IN
Assignments SEQUENCE.
| |Brettributes i

|- ControllableBementRef

o*.1-
| ONTROLLABLE ELEMENT,
|
i | FareStructureBlementRef i
G S !
T Structure |
Elements for a CONTROLLABLE ELEMENT IN SEQUENCE |
| 0*.1-

ice to a FARE STRUCTURE ELEMENT

e VALIDABLE

Figure 121 — ControllableElementinSequence — XSD

ControllableElementPrice — Model Element

A set of all possible price features of a CONTROLLABLE ELEMENT: default total price, discount in value

or percentage etc.

Table 85 — ControllableElementPrice — Element

Classifi- Name

Type

Cardinality

Description
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cation
> > FarePrice > CONTROLLABLE ELEMENT PRICE inherits from
FARE PRICE
«PK» |id ControllableElement- 1:1 Identifier of CONTROLLABLE ELEMENT PRICE.
PriceldType
«FK» | Controllable- ControllableElement- 0:1 Reference to a CONTROLLABLE ELEMENT. If
ElementRef IdType not given by context, must be specified.

ControllableBlementPrice_VersionedChildStructure (restriction)
| | Brettributes

}— VersionedChildGroup

Elements for a VERSIONED CHILD

} FarePriceGroup [#]]

Elements for a FARE PRICE

X[= i
|7 ControllableBementRef

x ControllableElementPriceGroup | 2 7]
| type \ ControllableBlementRef Structure T

Pricing Elements for a CONTROLLABLE ELEMENT PRICE

[ ControllableBementPrice
I type ] ControllableBementPrice_VersionedChildStructure

A set of all possible price features of a CONTROLLABLE ELEMENT ELEMENT:
default total price, discount in value or percentage etc

A
Reference to a CONTROLLABLE ELEMENT

Figure 122 — ControllableElementPrice — XSD

7.5.8.4 Validable & Controllable Elements — XML examples

7.5.8.41 Validable & Controllable Elements: XML Example of a Tariff for a sequence of
Fare Structure Elements

The following code fragment shows some basic VALIABLE ELEMENTS for different modes.

For EXAMPLE:

<validableElements>
<ValidableElement version="any" id="lul::metroTrip">

<Name>A metro Trip</Name>

<validityParameterAssignments>
<GenericParameterAssignment version="any" id="lul::metroTrip">

<ValidityParameters><VehicleModes>metro</VehicleModes></ValidityParameters>

</GenericParameterAssignment>

</validityParameterAssignments>

</ValidableElement>
<ValidableElement version="any" id="lul::metroPartTrip">
<Name>A metro Trip between validators - use Pink reader</Name>

<validityParameterAssignments>
<GenericParameterAssignment version="any" id="lul::metroPartTrip">
<ValidityParameters><VehicleModes>metro</VehicleModes></ValidityParameters>
</GenericParameterAssignment>
</validityParameterAssignments>
</ValidableElement>

<ValidableElement version="any" id="nr::suburbanRailTrip">
<Name>A rail Trip</Name>
<validityParameterAssignments>
<GenericParameterAssignment version="any" id="nr::suburbanRailTrip">
<ValidityParameters>
<VehicleModes>rail</VehicleModes>
<TransportSubmode>
<RailSubmode>local</RailSubmode>
</TransportSubmode>
</ValidityParameters>
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</GenericParameterAssignment>
</validityParameterAssignments>
</ValidableElement>

7.6 Access Rights Description

The following diagram shows the models making up the Access Right Description submodel.

pkgXSD NeTEx - Part 3 - AR Access Right Model Dependencies/
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=
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Figure 123 — Access Right Parameters — Model Dependencies

7.6.1 Access Right Parameters

7.6.1.1

7.6.1.11

Access Rights Parameters

Access Rights Parameters — Conceptual model

The ACCESS RIGHT PARAMETERs Model allows specific ACCESS RIGHTSs to be associated with fare
structure elements using a variety of validity parameters. The core element is the ACCESS RIGHT
PARAMETER ASSIGNMENT which assigns a set of limiting parameters; this may be grouped with other
ACCESS RIGHT PARAMETER ASSIGNMENTSs and a logical operator to create complex combinations of
conditions which can then be associated with a FARE STRUCTURE ELEMENT, DISTANCE MATRIX
ELEMENT, GROUP OF DISTANCE MATRIX ELEMENTS, FARE PRODUCT, SALES OFFER PACKAGE,
VALIDABLE ELEMENT, or CONTROLLABLE ELEMENT.
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7.6.1.2  Validity Parameters and their Assignment

Apart from the quantitative parameters used in the fare structure such as time intervals and distance, other
parameters may be used by a fare system in order to limit the validity of particular access rights. There may
be more than one theoretical access right making up a fare structure as alternative possibilities — only a
selection of which will be consumed in the specification of a particular trip. The definition of theoretical
access rights or consumption controls, for instance, uses parameters referring to physical characteristics of
the network

A number of parameters may be used by several functions of the fare system. For instance, a
SCHEDULED STOP POINT may be used:

— to define a category of FARE STRUCTURE ELEMENTS corresponding to possible trips starting
from the “central station” SCHEDULED STOP POINT;

— while using a distance-based fare structure, to specify the origin and destination of the intended
trip when boarding the vehicle.

The processes that consist of assigning a fare parameter (e.g. a particular SCHEDULED STOP POINT) to
either a theoretical or consumed access right are very similar. The assignment of such parameters to an
element of the fare system is therefore described using a generic entity ACCESS RIGHT PARAMETER
ASSIGNMENT, which may comprise one or more VALIDITY PARAMETER ASSIGNMENTS.

A VALIDITY PARAMETER ASSIGNMENT is used to specify a parameter limiting a theoretical access right
(e.g. a TIME BAND limiting the validity of a possible trip). It has two specializations:

— A GENERIC PARAMETER ASSIGNMENT, which attaches a fixed parameter to a certain class of
rights, denoting it as being theoretically allowed (possibly with multiple alternatives) within a given
fare product and

— A SPECIFIC PARAMETER ASSIGNMENT, which assigns a limiting parameter to a particular
right, within a certain fare structure, thus representing the choice of a specific set of parameters
for consumption on an individual trip.

An ACCESS RIGHT PARAMETER ASSIGNMENT typically compares a parameter value to a characteristic
of the related object. The attribute ‘Assignment Type’ allows for such a comparison. There are different
types of possible comparisons, specified by the attribute assignment type, whose values are a comparison
operator (‘GT’, ‘EQ’, ‘LT, etc) . They express that the compared characteristic, e.g.:

— ‘EQ’ is strictly equal to the parameter (“en route” parameter), e.g. the control mean is located at
the STOP AREA “city centre”, or the consumption should occur on LINE “27”. This includes the
case where a trip is specified as passing “via” a certain point.

— ‘NFE’ is different than a certain value, e.g. in order to represent the rule ‘the access right is valid on
all bus network LINEs except for LINE 278 and LINE 66’ or ‘the access right to zone 4 is not valid
between “2a.m. -4 a.m.’

— ‘GFE’ is greater than or equal to the parameter (“start” parameter), e.g. the consumption has to end
after “11.00 p.m.”; the parameter must generally be monotonic for such a comparison to be
meaningful. A further more complex semantic may be assumed for use with SCHEDULED STOP
POINT; via points for the stop and subsequent stops within a vehicle journey, e.g. the
consumption should start from the SCHEDULED STOP POINT “Central station” or from any
further SCHEDULED STOP POINT in the JOURNEY PATTERN.

— ‘LE’ is equal or smaller than the parameter (“end” parameter), e.g. the consumption has to end
before “11.00 p.m.”. As above values must be monotonic.
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class NeTEx FM AR Access Right Parameter Assignment- type attr - MODEL /

+includedin *

ACCESS RIGHT PARAMETER ASSIGNMENT

+ o+ o+ o+ o+

+

7

2:ASSIGNMENT
Id: AssignmentldType

IsAllowed: boolean [0..1]

Name: MulitlingualString [0..1]
Description: MulitlingualString [0..1]
ChargingBasis: ChargingEnum [0..1]
ValidityParameterGroupingType: LogicalOperatorEnum [0..1]
ValidityParameterAssignmentType: ComparisonOperatorEnum [0..1]
:ASSIGNMENT

+ order:integer

id: AccessRightParameterAssignmentldType

AN
AssignmentType attribute is
a comparison operator
and may have the values
greater or equal, smaller or
equal,
- | strictly greater, strictrly
Phd smaller, equal, different
The value "different"is for
exceptions

Name: NeTEx FM AR Access Right Parameter Assignment-type attr - MODEL
Author:  Aurige (TM6 Extract)

Version: 1.0

Created: 19/09/2014 10:54:57

Updated: 07/12/2017 01:47:42

Figure 124 — ACCESS RIGHT ASSIGNMENTS Type (UML)

Access right limitation rules may be complex and involve several combinations of parameters and
conditions. These rules may be expressed as logical propositions with logical operators (and, or, exclusive
or). This means that different types of combinations of groups of parameters have to be taken into account
and that the ACCESS RIGHT PARAMETER ASSIGNMENT is a multiple assignment. For that purpose, the
attribute ‘GroupingType’ is defined, that has the values of a logical operator (AND, OR, XOR; if the value is
none, the assignment is simple, only one type of parameter is considered).

class NeTEx FM AR Access Right Parameter Assignment- grouping attr - MODEL /

+includedin *

ACCESS RIGHT PARAMETER ASSIGNMENT

+ o+ o+ o+ o+ o+

+

+

+

:ASSIGNMENT
Id: AssignmentldType

IsAllowed: boolean [0..1]

Name: MulitlingualString [0..1]
Description: MulitlingualString [0..1]
ChargingBasis: ChargingEnum [0..1]
ValidityParameterGroupingType: LogicalOperatorEnum [0..1]
ValidityParameterAssignmentType: ComparisonOperatorEnum [0..1]
:ASSIGNMENT
order: integer

id: AccessRightParameterAssignmentldType

AN
GroupingType: combination operator
enablingthe representation of the
complexity of rules for the limitation of
access rights, involving several
combinations of different parameters
(e.g. access right valid either ( (for bus
line a+b+c or metro line 1) for period X)
or (for all bus/metro lines in period Y).

If GroupingType is 'none’, the assignment
is simple.

Name: NeTEx FM AR Access Right Parameter Assignment- grouping attr - MODEL

Author:  Aurige (TM6 Extract)
Version: 1.0

Created: 19/09/2014 10:57:36
Updated: 07/12/2017 01:47:16

Figure 125 — ACCESS RIGHT ASSIGNMENTS Group (UML)
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GroupingType: combination operator
enabling the representation of the
complexity of rules for the limitation of
access rights, involving several

| | combinations of different parameters

(e.g access right valid either ( (for bus
line a+b+c or metro line 1)for period X)
or (for all bus/metro lines in period Y).
if GroupingType is ‘none’, the
assignment is simple.

AssignmentType attribute is
a comparison operator

and may have the values
greater or equal, smaller or
.| equal,

= ~| strictly greater, strictrly
smaller, equal, different
The value "different"is for
exceptions

ST Sales Transaction MODEL::
CUSTOMER PURCHASE
PARAMETER ASSIGNMENT

ST Sales Transaction MODEL::SPECIFIC
PARAMETER ASSIGNMENT
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Figure 126 —ACCESS RIGHT PARAMETER ASSIGNMENT — Conceptual Model

The ACCESS RIGHT PARAMETER ASSIGNMENTs may involve the compound assignment of several

assignments either ANDed or ORed together.

7.6.1.21

The assignment of parameters to generic (theoretical) access rights is made through the GENERIC
PARAMETER ASSIGNMENT entity, which is a sub-type of VALIDITY PARAMETER ASSIGNMENT. Such

Generic Validity Parameters

an assignment defines a limit attached to any practical instance of the concerned theoretical access right.

A VALIDITY PARAMETER ASSIGNMENT (therefore a GENERIC PARAMETER ASSIGNMENT) may
assign a limiting or a usage parameter to either a CONTROLLABLE ELEMENT, a FARE STRUCTURE

ELEMENT, a VALIDABLE ELEMENT, a FARE PRODUCT, or a SALES OFFER PACKAGE.

If the order of CONTROLLABLE ELEMENTSs in a FARE STRUCTURE ELEMENT is not specified, which
means that they may be consumed regardless the order, a limiting parameter may be attached to the first
or the last element. This would use the corresponding attributes of the CONTROLLABLE ELEMENT IN
SEQUENCE. For instance, if an access right allows several rides to reach a joint service, the consumption
may be constrained to start during a specific TIME BAND. In such a case, a specific CONTROLLABLE
ELEMENT will be created, describing the first possible ride, without any other specification than the

assignment to the considered TIME BAND.
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7.6.1.2.1.1 Access Rights Parameter Assignment — Conceptual MODEL
The validity parameters are considered as being of two main types:
e TEMPORAL VALIDITY PARAMETERS reflecting temporal limitations and

e SCOPING VALIDIITY PARAMETERS, reflecting mainly spatial limitations.

class NeTEx FM AR Validity Parameters Basic MODEL /

Name: NeTEx FM AR Validity Parameters Basic MODEL
Author:  NeTEx

ASSIGNMENT S
i i for Version: 1.0

+including * AR Access Right Parameter Assigment MODEL:: Created: 11/06/2014 13:25:59
g ACCESS RIGHT PARAMETER ASSIGNMENT Updated: 11/10/2017 20:27:51

—A\ +assigned to 0..*

+for
SCOPING VALIDITY PARAMETER
+includedin *
+assigned to 0..*
TEMPORAL VALIDITY PARAMETER

ROUTING VALIDITY PARAMETER

ORGANISATIONAL VALIDITY PARAMETER

SERVICE VALIDITY PARAMETER

NETWORK VALIDITY PARAMETER

PRODUCT VALIDITY PARAMETER

Figure 127 — Validity Parameters Basic — Conceptual Model (UML)

7.6.1.2.1.2 Validity Parameters — Conceptual MODEL
The SCOPING PARAMETERS on their turn may be classified as follows:

NETWORK VALIDITY PARAMETERS
ROUTING VALIDITY PARAMETERS
ORGANISATIONAL VALIDITY PARAMETERS
SERVICE VALIDITY PARAMETERS
PRODUCT VALIDITY PARAMETERS.
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Figure 128 — Detailed Validity Parameters — Conceptual Model (UML)

7.6.1.22 Access Rights Parameters — Physical model

The following figure introduces the physical model for ACCESS RIGHT PARAMETER ASSIGNMENTSs. An
ACCESS RIGHT PARAMETER ASSIGNMENT can be used to associate one or more assignments with
fare structure elements to specify the access rights to transport services, including; (a) which parts of the
network and services may be used (“network validity parameters”, “service validity parameters”, “route
validity parameters”, “product validity parameters”) (b) when they may be used (“temporal validity
parameters”) (c) The conditions and limitations on use (USAGE PARAMETERS).

The Fare Structure assignments may be made for an assignment “scope” of various combinations of FARE
STRUCTURE ELEMENTs, FARE STRUCTURE ELEMENTs in SEQUENCE, DISTANCE MATRIX
ELEMENTs, GROUP OF DISTANCE MATRIX ELEMENTSs, VALIDABLE ELEMENTs, CONTROLLABLE
ELEMENTSs, FARE PRODUCTSs and SALES OFFER PACKAGEs.

Each assignment may restrict the access rights to a particular temporal validity parameters (DAY TYPE,
VALIDITY CONDITION, etc) and to validity parameters describing more access rights to the network or
services (LINE, TARIFF ZONEs, SCHEDULED STOP POINTs, VEHICLE JOURNEYS, CLASS OF USE,
TRAIN NUMBER, etc., etc.) using a comparison operator. (EQ, GT, LT etc., etc.).

Assignments may be combined using a logical operator (AND, OR, NOT, XOR) to create composite
assignments.

There are several different types of ACCESS RIGHT ASSIGNMENT for use in specific circumstances.
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— A GENERIC PARAMETER ASSIGNMENT is used in a FARE PRODUCT and SALES OFFER

PACKAGE to indicate a theoretical set of possible limitation parameters that apply to a FARE
STRUCTURE ELEMENT or PRODUCT

— A SPECIFIC PARAMETER ASSIGNMENT is used in a TRAVEL SPECIFICATION to indicate the

specific choice of parameters consumed in an actual materialization of a fare product as a SALES
TRANSACTION.

— DEVICE and CONTROL PARAMETER ASSIGNMENTSs are used in fare collection and validation
systems.
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Figure 129 — Access Right Scope Parameters — Physical Model (UML)

7.6.1.22.1 Access Rights Parameters: Detail — Physical model

The following figure summarises the basic physical model for ACCESS RIGHT PARAMETER
ASSIGNMENTS including the scope elements. It omits the validity parameter details (see later below).
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Figure 130 — Access Right Scope Parameters: Detail — Physical Model

7.6.1.2.2.2

Access Rights Parameters: Validity Parameters Summary — Physical model

The following figure summarises the validity parameters which may be assigned using an ACCESS RIGHT
PARAMETER ASSIGNMENT. These include both temporal validity parameters (DAY TYPE, VALIDITY
CONDITION etc) and other validity parameters that relate to the network, routing and services etc (CLASS
OF USE, Network, OPERATOR, SCHEDULED STOP POINT, SERIES CONSTRAINT, etc,. etc.).
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Figure 131 — Access Right Validity Parameters — Physical Model (UML)

1.2.2.3

Access Rights Parameters: Scoping Validity Parameters — Physical model

The following figure shows the validity parameters of an ACCESS RIGHT PARAMETER ASSIGNMENT
that may be used to restrict access rights for fare structure elements to specific elements of the network.

Organisation related parameters:

Which OPERATORs or GROUPs of OPERATORS may be used.

Which VEHICLE MODEs and submodes may be used.

Network related parameters:

Which LINEs, GROUPs OF LINEs or NETWORKS, and VEHICLE MODEs may be used.

Which TARIFF ZONEs, FARE SECTIONSs, and which SCHEDULED STOP POINTs may be used. Also
where a right is limited to part of a physical location this may be specified using a SITE ELEMENT.

Which POINTSs of INTERESt may be accessed.

Service related parameters:

Which SERIES CONSTRAINTS on the routings must be followed.

The specific TRAIN NUMBER, VEHICLE JOURNEY, JOURNEY PATTERN, TYPE OF PRODUCT
CATEGORY (e.g. ICE, Thalys etc) of services which may be used.
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e Which CLASS of USE and TYPE OF PRODUCT CATEGORY may be used.
Product related parameters:

e  Which DISTRIBUTION CHANNELSs and FULFILMENT METHODs may be used for which type of FARE
PRODUCT.
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Figure 132 — Access Right Parameters: Scoping Validity Parameters — Physical Model (UML)

7.6.1.2.24 Access Rights Parameters: Temporal Validity Parameters — Physical model
The following figure shows the temporal validity parameters of an ACCESS RIGHT PARAMETER
ASSIGNMENT which can be used to restrict when an assignment applies. These use general purpose
elements described in detail in NeTEx PART1 including:

e The DAY TYPE or OPERATING DAY on which the assignment applies.

e The TIMEBANDSs during which the assignment applies.

e The VALDITY CONDITION or AVAILABILITY CONDITION restricting the assignment.
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Figure 133 — Access Right Parameters: Temporal Validity Parameters — Physical Model (UML)

7.6.1.2.2.5

Access Rights Parameters: Usage Validity Parameters — Physical model

The following figure shows the limitation i.e. USAGE PARAMETERSs of an ACCESS RIGHT PARAMETER
ASSIGNMENT which can be used to restrict. An operator can be used to specify how the values are

combined.

For a detailed modelling of USAGE PARAMETERS see 7.6.1.3
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Figure 134 — Access Right Parameters: Usage Validity Parameters — Physical Model (UML)

76123

Access Rights Parameters — Attributes and XSD

AccessRightParameterAssignment — Model Element

The assignment of a fare collection parameter (referring to geography, time, quality or usage) to an
element of a fare system (access right, validated access, control mean, etc.).

Table 86 — AccessRightParameterAssignment — Element

Classifi- Name Type Cardinality Description
cation
> > Assignment > ACCESS RIGHT PARAMETER ASSIGNMENT
inherits from ASSIGNMENT.
«PK» |id AccessRightParameter- 11 Identifier of ACCESS RIGHT PARAMETER
AssignmentldType ASSIGNMENT.

GROUP | AccessRight- AccessRight-Parameter- 11 General properties of an ACCESS RIGHT
Parameter- Assignment- PARAMETER ASSIGNMENT.
Assignment- PropertiesGroup
PropertiesGroup

GROUP | Parameter- ParameterAssignment- 11 The FARE STRUCTURE elements to which the
Assignment- ScopeGroup ACCESS RIGHT PARAMETER ASSIGNMENT is
ScopeGroup made.

GROUP |Usage-Validity- |Usage- 1:1 USAGE PARAMETERs by which ACCESS
Parameter-- ValidityParameterGroup RIGHT PARAMETER ASSIGNMENT is limited.
Group
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GROUP | AccessRight- AccessRightParameter- 11 Access right validity parameters by ACCESS
Parameter- AssignmentValidity RIGHT PARAMETER ASSIGNMENT is restricted.
Assignment- ParameterGroup
Validity
ParameterGroup

GROUP | AccessRight AccessRight- Parameter- 1:1 Elements used to create composite ACCESS
Parameter- Assignment RIGHT PARAMETER ASSIGNMENTS.
Assignment IncludesGroup
IncludesGroup
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Figure 135 — AccessRightParameterAssignment — XSD
7.6.1.2.3.2 AccessRightParameterAssignmentPropertiesGroup — Group

The AccessRightParameterAssignmentPropertiesGroup defines basic properties an ACCESS RIGHT

PARAMETER ASSIGNMENT.

Table 87 — AccessRightParameterAssignmentPropertiesGroup — Group

Classifi- | Name Type Cardinality | Description
cation
IsAllowed xsd:boolean 0:1 Whether the specified assignments are allowed
(true) or not (false).
«FK» | TypeOf- TypeOAccessRight- 0:1 Classification of ACCESS RIGHT PARAMETER
AssignmentRef | AssignmentRef ASSIGNMENT.
ChargingBasis ChargingBasisEnum 0:1 Whether the specified assignment is for charged
access, discounted access or free access. See
allowed values below.
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(Access RightParameterAssignmentPropertie... H (—u-—E]

Property Elements for ACCESS RIGHT PARAMETER
ASSIGNMENT

7.6.1.2.3.2.1

FlsAllowed

type | xsd:boolean

Whether values are allowed
ro forbiden. Defaullt is
allowed.

nypeOfAccessRightAssignmentRef _"_
typeTTypeOfAccess RightAssignmentRefStructurejl'd__lrI

Reference to a TYPE OF ACCESS RIGHT ASSIGNMENT.

=ChargingBasis ‘

type | ChargingBasisEnumeration !

Whether ACCESS RIGHT
ASSIGNMENT is chargable or not.

Figure 136 — AccessRightParameterAssignmentPropertiesGroup — XSD

ChargingBasis — Allowed values

The following table shows the allowed values for ChargingBasis (ChargingBasisEnum).

7.6.1.2.3.3

Table 88 — ChargingBasis — Allowed values

Value Description
free Use is Free
discounted Use is discounted
normal Use is charged normal fares
any Use may be free, normal fare or discounted

ParameterAssignmentScopeGroup — Group

The ParameterAssignmentScopeGroup species the fare structure elements to which an assignment is
made by an ACCESS RIGHT PARAMETER ASSIGNMENT.

Table 89 — ParameterAssignmentScopeGroup — Group

Classifi- | Name Type Cardin- |Description
cation ality
«FK» | Validable- ValidableElementRef 0:1 VALIDABLE ELEMENT to which assignment is
ElementRef made.
«FK» | Controllable- ControllableElementRef 0:1 CONTROLLABLE ELEMENT to which assignment
ElementRef is made. .
«FK» | FareProductRef |FareProductRef 0:1 FARE PRODUCT to which assignment is made.
«FK» | FareStructure- FareStructureElementRef 0:1 FARE STRUCTURE ELEMENT to which
ElementRef assignment is made.
«FK» | FareStructure- FareStructure-Element- 0:1 FARE STRUCTURE ELEMENT IN SEQUENCE to
Element- InSequenceRef which assignment is made.
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InSequenceRef

«FK» | Distance- DistanceMatrixRef 0:1 DISTANCE MATRIX ELEMENT to which ACCESS
MatrixRef RIGHT PARAMETER is assigned.

«FK» | GroupOf- GroupOfDistanceMatrix- 0:1 GROUP OF DISTANCE MATRIX ELEMENTS to
DistanceMatrix- | ElementsRef which ACCESS RIGHT PARAMETER is assigned.
ElementsRef

«FK» | SalesPackageRef | SalesPackageRef 0:1 SALES OFFER PACKAGE to which assignment is

made.

«FK» | GroupOfSales- GroupOfSales- 0:1 GROUP OF SALES OFFER PACKAGEs to which
PackagesRef PackagesRef assignment is made.

Scope

Scope of Assignment.

type | AssignmentScopeStructure @7

1.¥

AssignmentScopeStructure

—(Access RightScopeClassOf UseGroup

Base Access right scope elements for
ACCESS RIGHT PARAMETER
ASSIGNMENT

—(Access RightScopeGIobaIGroup

Global scope elements for ACCESS
RIGHT PARAMETER ASSIGNMENT

—(Access RightScopeNetw orkGroup

Global Network scope elements for
ACCESS RIGHT PARAMETER
ASSIGNMENT

—(Access RightScopeSiteGroup

Global scope elements for ACCESS
RIGHT PARAMETER
ASSIGNMENT

—(Access RightScopeRouteGroup

Route scope elements for ACCESS
RIGHT PARAMETER ASSIGNMENT

—(Access RightScopeServiceGroup

Service scope elements for ACCESS
RIGHT PARAMETER ASSIGNMENT

—(Access RightScopeFaciIityGroup

FACILITY elements for ACCESS
RIGHT PARAMETER ASSIGNMENT

- (AccessRightScopeDistributionGroup

Distributionscope elements for ACCESS
RIGHT PARAMETER ASSIGNMENT

Figure 137 — ParameterAssignmentScopeGroup — XSD
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7.6.1.2.3.4

UsageValidityParametersGroup — Group

The UsageValidityParametersGroup species the limitation conditions made by an ACCESS RIGHT
PARAMETER ASSIGNMENT by reference one or more usage parameters.

Table 90 — UsageValidityParameters— Group

Classifi- | Name Type Cardinality | Description
cation
Limitations- BooleanOperatorEnum 0:1 Logical operator for combining USAGE
GroupingType PARAMETERSs elements. Default is AND. OR and
XOR should only be used if parameters are all of
the same type.
«FK» |limitations UsageParameterRef 0:* References to USAGE PARAMETERs defining
limitations  made by  ACCESS RIGHT
PARAMETER ASSIGNMENT.

=Lim itationGroupingType

type \ BooleanOperatorEnumeration

(Accessng htParameterAssignmentLimitations.. H E-—)E}

USAGE PARAMETER Elements forCELL.Group.

7.6.1.2.3.5

O perator for Grouping Scope Elements: logical OR, AND, NOT. Default is AND.

usageParameterRefs_RelStructure

for

L 7 | attributes
type
ype \ usageParameterRefs_RelStructure

Figure 138 — AccessRightParameterAssignmentLimitationsGroup — XSD

AccessRightParameterValidityParameterGroup — Group

The AccessRightParameterValidityParameterGroup species the network and temporal access right
restrictions made by an ACCESS RIGHT PARAMETER ASSIGNMENT.

Table 91 — AccessRightParameterValidityParameterGroup — Group

Classifi- | Name Type Cardinality | Description
cation
«FK» | Validity- Comparison- 0:1 Comparison operator for matching validity
Parameter- OperatorEnum parameter values.
AssignmentType
GROUP | AccessRight- AccessRight- 1:1 Time related properties assigned by ACCESS
ScopeTemporal- | ScopeTemporalGroup RIGHT PARAMETER ASSIGNMENT.
Group
Validity- BooleanOperatorEnum 0:1 Logical operator for combining network validity
Parameter- parameters, e.g. AND, OR, XOR.
GroupingType
«cntd» | validity- LimitingValidityParamete 0:* Validity parameters assigned by ACCESS RIGHT
Parameters rsGrop PARAMETER ASSIGNMENT.
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(AccessRightParam etervalidityParam eter Group |=J

Validity parametersior ACCESS RIGHT PARAMETEF

SIGNMENT

| validityParam eter GroupingType

| type[ BooleanOperatorEnumeration

validityParam eters_RelStructure

— [Brawibutes

TION validy

Netw orkValidity Parameters Group =

‘ScopingValidity ParametersGrour |
=

1.¥ Scoping validty parameters for ACCESS RIGH

G (rowevaiyparameersoron 3

PARAMETER ASSIGNMENT

Figure 139 — ValidityParameterAssignmentScopeGroup — XSD

7.6.1.2.35.1

The following table
(ComparisonOperatorEnum)

shows

ValidityParameterAssignmentType — Allowed values

the allowed values for

Table 92 — GroupingType — Allowed values

Value Description
EQ Equal.
NE Not equal.
GT Greater than.
GE Greater than or equal.
LT Less than.
LE Less than or equal.
7.6.1.2.3.5.2 ValidityParameterGroupingType — Allowed values
The following table shows the allowed values for ValidityParameterGroupingType (BooleanOperator-
Enum)
Table 93 — ValidityParameterGroupingType — Allowed values
Value Description
AND Logical And
OR Logical Or
XOR Exclusive OR
NOT Logical not

OrganisationValdity ParametersGroup | F

Network validty parameters for ACCESS RIGHT PARAMETER ASSIGNMEN

ValdityParameterAssignmentType
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7.6.1.2.3.6 TemporalValidityParametersGroup — Group

The TemporalValidityParametersGroup species the temporal access right restrictions made by an
ACCESS RIGHT PARAMETER ASSIGNMENT. See NeTEXx Partl for further details on these elements.

Table 94 —TemporalValidityParametersGroup — Group

Classifi- | Name Type Cardinality | Description
cation
«FK» | DayTypeRef ValidityConditionRef 0:1 DAY TYPE to which ACCESS RIGHT
PARAMETER is assigned.
«FK» | GroupOf- GroupOfTimebandsRef 0:1 GROUP OF TIME BANDs to which ACCESS
TimebandsRef RIGHT PARAMETER is assigned.
«FK» | OperatingDayRef | ValidityConditionRef 0:1 OPERATING DAY to which ACCESS RIGHT
PARAMETER is assigned.
«FK» | Validity- ValidityConditionRef 0:1 VALIDITY CONDITION to which ACCESS RIGHT
ConditionRef PARAMETER is assigned.
WEDayTypeRef

| type | Day TypeRefStructure E

?Refel‘ence toa DAY TYPE.

. | FFareDayTypeRef ‘
type | FareDay TypeRefStructure

Reference to a FARE DAY TYPE.

=GroupOfTimebandsRef
(AccessRightScopeTemporaIGroup =) E—H - CTouPOTli H
type \ GroupOf TimebandsRefStructure 7T

Temporal scope Elements for ACCESS RIGHT PARAMETER )
ASSIGNMENT Reference to a GROUP OF TIMEBANDs.

=0OperatingDayRef |
,Opera |ng. yRe B
type | OperatingDayRefStructure ']

Reference to an OPERATING DAY.

§ ifVaIidityConditionRef o)
| type \VaIidityConditionRefStructure N
‘Reference toa VALIDITY CONDITION.

[FAvailabilityConditionRef |
| type \ Availability ConditionRef Structure

Reference to an AVAILABILITY CONDITION. A VALIDITY
CONDITION defined in terms of temporal attributes.

jEVaIidityRuIeParam eterRef
| type | Validity RuleParameterRef Structure N

Reference to a VALIDITY RULE PARAMETER. A user defined
VALIDITY CONDITION used by a rule for selecting v ersions.

< FvalidityTriggerRef 3
type | Validity TriggerRefStructure

Reference to a VALIDITY TRIGGER An External event defining
a VALIDITY CONDITION. E.qg. exceptional flow of a river, bad
weather, Road closure for works.

Figure 140 — TemporalValidityParametersGroup — XSD

7.6.1.2.3.7 ScopingValidityParameters — Group

The Scoping Validity Parameters allows one or more validity parameters to be assigned. The many
different possible parameters are organized into five groups. (Organisation, Network, Route, Service,
Product) Multiple values are combined using the logical operator (AND, OR) specified by the
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ValidtyParameterGroupingType . AND is the default. For example LINE “22“ and SCHEDULED STOP
POINT “4563” means that the assignment applies specifically to stop “4563” of LINE “22”.

Table 95 - ValidityParameters — Element

Classifi- | Name Type Cardin- | Description

cation ality

GROUP | Organisation- OrganisationValidity- 11 Organisation validity parameters for assignment.
Validity- ParametersGroup
ParametersGroup

GROUP | NetworkValidity- | NetworkValidity- 11 Network validity parameters for assignment.
ParametersGroup | ParametersGroup

GROUP | RouteValidity- RouteValidityParameters- 11 Route validity parameters for assignment.
ParametersGroup | Group

GROUP |ServiceValidity- | ServiceValidity- 1:1 SERVICE elements validity parameters for
ParametesrGroup | ParametersGroup assignment.

GROUP | ProductValidity- | ProductValidity- 1:1 PRODUCT validity parameters for assignment.

ParametersGroup

ParametersGroup
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oneToManyRelationshipStructure (extension)

— [Hhettributes

(validityParam eters_RelStructure E}—

1.¥

—(GIobaIVaIidity Parameters Group

Global validity parameters for
ACCESS RIGHT PARAMETER
ASSIGNMENT

—(SpatialvaIidityParametersGroup

Spatial validity parameters for
ACCESS RIGHT PARAMETER
ASSIGNMENT

—(Routev alidity ParametersGroup

Route validty parameters for
ACCESS RIGHT PARAMETER
ASSIGNMENT

%ServiceValidity Parameters Group

Service validity parameters for
ACCESS RIGHT PARAMETER
ASSIGNMENT

—(CIassOf UseVaIidityParametersGroup

Base A ccess right svalidity parameters for
ACCESS RIGHT PARAMETER
ASSIGNMENT

—(FacilityVaIidity Parameters Group

FACILITY elements for ACCESS
RIGHT PARAMETER ASSIGNMENT

- (ProductVaIidityParametersGroup

Distributions v alidity parameters for
ACCESS RIGHT PARAMETER
ASSIGNMENT

Generated by XMLSpy www .altova.com

Figure 141 — ValidityParameterSet — XSD

7.6.1.2.3.7.1 OrganisationValidity-ParametersGroup —

The OrganisationValidityParametersGroup species validity
MODE and ORGANISATION for an ACCESS RIGHT PARA

202

Group

parameters defining general access rights for
METER ASSIGNMENT.



Table 96 — OrganisationValidityParametersGroup — Group

Classifi- Name Type Cardinality Description
cation
VehicleModes TransportModeEnum 0:* TRANSPORT MODEs to which ACCESS RIGHT
PARAMETER is assigned. See NeTEx Partl for
allowed values. See NeTEXx Partl.
«FK» | Transport- TransportSubmodel- 0:1 TRANSPORT SUBMODE to which ACCESS
Submodel Enum RIGHT PARAMETER is assigned. See NeTEx
Partl for allowed values. See NeTEx Partl.
«FK» | GroupOf- GroupOfOperatorsRef 0:1 GROUP OF OPERATORs to which ACCESS
OperatorsRef RIGHT PARAMETER is assigned. See NeTEXx
Partl.
«FK» | OperatorRef OperatorRef 0:1 OPERATOR to which ACCESS RIGHT
PARAMETER is assigned. See NeTEx Part1.
«FK» | AuthorityRef AuthorityRef 0:1 AUTHORITY to which ACCESS RIGHT
PARAMETER is assigned. See NeTEx Part1.
JﬁEVehicleModes
| type \ VehicleModeListOf Enumerations
Vehicel Modes to which ACCESS RIGHTs apply
7’Transp0rt8ubmode e
type \ TransportSubmodeStructure b
A submode of a Public Transport MO DE.
JfGroupOfOperatorsRef ‘L_
| type \ GroupOfOperatorsRef Structure ?_
Reference to a GROUP OF OPERATORs.
(OrganisationVaIidityParametersGroupJ;ﬂ E)}

ORGANISATION validity parameters for ACCESS RIGHT PARAMETER
ASSIGNMENT.

7.6.1.2.3.7.2

fAIIOperatorsRef

| type \ AllTransportOrganisationsRef Structure

—{:'OneOrAIIOperatorsRefGroupE'— =}

Reference to all OPERATORs.

One or all OPERATORSs.

EOperatorRef m
|type [ OperatorRefStructure

Reference to an OPERATOR.

> Allauthorities Ref 1
| type \ AllTransportOrganisationsRef Structure

o {::OneOrAIIAuthoritiesRefGrouptE[ =

Reference to all AUTHORITTies.

One or all AUTHORITIies.

EAthorityRef EI
| type \ AuthorityRef Structure

Reference to an AUTHORITY.

Figure 142 — OrganisationValidityParametersGroup — XSD

NetworkValidityParametersGroup — Group

The NetworkValidityParametersGroup species validity parameters defining access rights to network
elements such as LINE, TARIFF ZONE and SCHEDULED STOP POINT for an ACCESS RIGHT
PARAMETER ASSIGNMENT.

Table 97 — NetworkValidityParametersGroup — Group

Classifi-

Name

Type Cardinality

Description
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cation
«FK» | GroupOfLinesRef | GroupOfLinesRef 0:1 GROUP OF LINEs to which ACCESS RIGHT
PARAMETER is assigned. See NeTEx Partl.
«FK» | LinesRef LineRef 0:1 LINE to which ACCESS RIGHT PARAMETER is
assigned. See NeTEx Partl.
«FK» | TariffZoneRef TariffZoneRef 0:1 TARIFF ZONE to which ACCESS RIGHT
PARAMETER is assigned. See NeTEx Partl.
«FK» | FareZoneRef FareZoneRef 0:1 FARE ZONE to which ACCESS RIGHT
PARAMETER is assigned.
«FK» | FareSectionRef FareSectionRef 0:1 FARE SECTION to which ACCESS RIGHT
PARAMETER is assigned.
«FK» | Scheduled- ScheduledStopPointRef 0:1 SCHEDULED STOP POINT to which ACCESS
StopPointRef RIGHT PARAMETER is assigned. See NeTEXx
Partl.
GROUP | SiteValidity- SiteValidity-Parameter- 1:1 SITE validity parameters for assignment.
ParameterGroup | Group

(NetworkVaIidityPar am elersGroude

=3

Network validity parameters for ACCESS RIGHT PARAMETER

ASSIGNMENT.

7.6.1.2.3.7.3

=
E
)

GroupOfLinesRef

g

| type | GroupOfLinesRef Structure

| SLineRef

aneRel g

type | LineRefStructure

Reference to a GROUP OF LINEs

Reference to a LINE

2

TariffZoneRef N

type | TariffZoneRefStructure |

=
=
2

Reference to a TARIFF ZONE.

FareZoneRef

| type | FareZoneRefStructure b

=
|
P

Reference to a FARE ZONE.

FareSectionRef

| type | FareSectionRefStructure 1

Reference to a FARE SECTION.

> ScheduledStopPointRef

| type | ScheduledStopPointRef Structure ]

Reference to a SCHEDULED STOP POINT.

aSiteBementRef R

T [ siteValidity ParametersGroup [

Site validity parameters for ACCESS RIGHT PARAMETER ASSIGNMENT.

S

type | SiteElementRef Structure ']

Reference to a SITE

Figure 143 — NetworkValidityParametersGroup — XSD

SiteValidityParametersGroup — Group

The SiteValidityParametersGroup species validity parameters defining access rights to SITE elements for
an ACCESS RIGHT PARAMETER ASSIGNMENT. SITEs can be used for example to associate fare
structure elements with POINTs OF INTEREST as for a travel product that also allows entry to museums
and other tourist attractions, or to all SITEs of a given type of point interest using a POINT OF INTEREST
CLASSIFCATION.

204




Table 98 — SiteValidityParametersGroup — Group

Classifi- Name Type Cardinality Description

cation

«FK» | SiteElementRef | SiteElementRef 0:1 SITE ELEMENT to which ACCESS RIGHT
PARAMETER is assigned. See NeTEx Partl.

«FK» PointOfinterest- | PointOfinterest- 0:1 POINT OF INTEREST CLASSIFICATION to

Classification-
ElementRef

ClassificationElementRef

assigned. See NeTEx Partl.

which  ACCESS RIGHT PARAMETER

is

(SiteVaIid ityParameters Group)j

SITE validity parametersfor ACCESS RIGHT PARAMETER ASSIGNMENT.

) fSiteE]em entRef

+
type | SiteHementRef Structure

A
Reference to a SITE.

=sitecom ponentRef

e
type | SiteComponentRefStructure iy

A
Reference to a SITE COMPONENT.

“EntranceRef

'.
typeTEntranceRefStructureEJ

A
Reference to an ENTRANCE to a SITE.

=PointOfinterestEntranceRef o
typeTPointOfInterestEntranceRefStructure
Reference to a POINT OF INTEREST ENTRANCE.

=PointOfinterestVehicleEntranceRef

type | PointOf InterestV ehicleEntranceRef Structure

2

type | VehicleEntranceRefStructure

EE]' =VehicleEntranceRef $|

Reference to an VEHICLE ENTRANCE to a SITE.

N EPointOfInterestSpaceRef T
type | PointOfInterestSpaceRef Structure

Reference to a POINT OF INTEREST SPACE.

. FsiteRef T
type | SiteRefStructure

A
Reference to a SITE.

=pointOfinterestRef T
type | PointOfInterestRef Structure

Reference to a POINT OF INTEREST.

| FservicesiteRef M

typeTServiceSIteRt—:'fStructurej:;'|

Reference to a SERVICE SITE.

fPointOfInterestCIassificationRef M

typeTPointOf InterestClassificationRefStructure ']

Classification of a POINT OF INTEREST.

Figure 144 — SiteValidityParametersGroup — XSD

Reference to a POINT OF INTEREST VEHICLEENTRANCE.
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7.6.1.2.3.7.4

RouteValidityParametersGroup — Group

The RouteValidityParametersGroup species validity parameters defining access rights to particular
routes (as in effect specified by DISTANCE MATRIX and SERIES CONSTRAINT elements) for an
ACCESS RIGHT PARAMETER ASSIGNMENT.

Table 99 — RouteValidityParametersGroup — Group

Classifi- Name Type Cardinality Description
cation
RoutingType RoutingTypeEnum 11 Type of routing to which assignment applies. See
allowed values earlier under FARE ZONE model.
Directions RelativeDirectioeEnum 0:1 Directions in which assignment applies. See
NeTEx Partl.
«FK» | SeriesConstraint | SeriesConstraintRef 0:1 SERIES CONSTRAINT to which ACCESS RIGHT
Ref PARAMETER is assigned.
«FK» | ServiceJourney- | ServiceJourney- 0:1 SERVICE JOURNEY PATTERN to which
PatternRef PatternRef ACCESS RIGHT PARAMETER is assigned.

(AccessRightScopeRouteGrouij

Route scope elements for ACCESS RIGHT PARAMETER

ASSIGNMENT

7.6.1.2.3.7.5

FRoutingType

| type \ RoutingTypeEnumeration

Whether this is a direct ie no changes required point to point or
indirect.

ijeriesPatternRef

| type | SeriesPatternRefStructure $

Reference to a SERIES.

EB" WifDistanceMatrixElementRef a
| type \ DistanceMatrixBementRef StructureElement

Reference to a DISTANCE MATRIX ELEMENT.

=Directions

| type \ RelativeDirectionEnumeration

Whether use SERIES, or FARE SECTION in forwards,
backwards or both directions

: ifGroupOfDistanceMatrixElem entsRef

B
| type | GroupOfDistanceMatrixElementsRef StructureElement |

Reference to a GROUP OF DISTANCE MATRIX ELEMENTS.

Figure 145 —

RouteValidityParametersGroup — XSD

ServiceValidityParametersGroup — Group

The ServiceValidityParametersGroup species validity parameters defining access rights to particular
services or types of service for an ACCESS RIGHT PARAMETER ASSIGNMENT.

Table 100 — ServiceValidityParametersGroup — Group

Classifi- Name Type Cardinality Description

cation

«FK» | ClassOfUseRef | ClassOfUseRef 11 Reference to a CLASS OF USE (Seat Class)
FareClass FareClassEnum 0:1 FARE CLASS to which ACCESS RIGHT

PARAMETER is assigned. See NeTEx Partl for
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allowed values.

«FK»

FacilitySetRef

FacilitySetRef

0:1

Facility Set provided or available for fare

«FK»

TypeOfProduct-
CategoryRef

TypeOfProduct-
CategoryRef

0:1

Type of PRODUCT CATEGORY to which
ACCESS RIGHT PARAMETER is assigned.

choice

0:1

«FK»

a | Service-
JourneyRef

ServiceJourneyRef

0:1

VEHICLE JOURNEY to which ACCESS RIGHT
PARAMETER is assigned.

«FK»

b | TrainNumberR
ef

TrainNumberRef

0:1

TRAIN NUMBER to which ACCESS RIGHT
PARAMETER is assigned.

«FK»

¢ | GroupOfServi
cesRef

GroupOfServicesRef

0:1

GROIUP OF SERICEs to which ACCESS RIGHT
PARAMETER is assigned.

«FK»

TypeOf-
ServiceRef

TypeOfServiceRef

0:1

TYPE OF SERVICE to which assignment is
made, for example whether the assignment is a
night train.

7.6.1.2.3.7.6

(AccessRightScopeServiceGrouij

Service scope elements for ACCESS RIGHT PARAMETER

ASSIGNMENT

==

ifServiceJourneyPatternRef

| type | ServiceJourneyPatternRef Structure |

Reference to a SERVICE JOURNEY PATTERN.

ifServiceJourneyRef

| type \ ServiceJourneyRefStructure @

?Rcfcrcncc to a SERVICE JOURNEY.

N }ETem plateServiceJourneyRef |
| type | TemplateServiceJourneyRefStructure

Reference to a TEMPLATE VEHICLE JOURNEY.

nypeOfProductCategoryRef

E

type | TypeOfProductCategoryRef Structure 4

Reference to a TYPE OF PRODUCT CATEGORY. Product of a
JOURNEY. e.g. ICS, Thales etc
See ERA B.4 7037 Characteristic description code.

ifTrain NumberRef

1 B
| type | TrainNumberRef Structure e

Reference to a TRAIN NUMBER.

inypeOfServiceRef

1 [+]
| type | TypeOf ServiceRefStructure ¢

Reference to a TYPE OF SERVICE.

L inypeOfFareProductRef

+
| type \ TypeOfFareProductRefStructure ":I

Reference to a TYPE OF FARE PRODUCT Flgure 146 —_—
ServiceValidityParametersGroup — XSD

ProductValidityParametersGroup — Group

The ProductValidityParametersGroup species conditions on purchase or fulfilment for an ACCESS
RIGHT PARAMETER ASSIGNMENT. For example where a ticket may be purchased or collected, or
whether a commercial condition such as refunding is restricted with a particular DISTRINUTION
CHANNEL.
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Table 101 - ProductValidityParametersGroup — Group

Classifi- Name Type Cardinality Description

cation

«FK» | TypeOfFare- TypeOfFareProductRef 0:1 Reference to a TYPE OF FARE PRODUCT to
ProductRef which the ACCESS RIGHT PARAMETER

ASSIGNMENTS applies.

«FK» | Distribution- FareStructureElement- 0:1 Reference to a DISTRIBUTION CHANNEL to

ChannelRef Ref which the ACCESS RIGHT PARAMETER
ASSIGNMENTS applies.

«FK» | GroupOf- GroupOfDistribution- 0:1 Reference to a GROUP OF DISTRIBUTION
Distribution- ChannelsRef CHANNELs to which the ACCESS RIGHT
ChannelsRef PARAMETER ASSIGNMENTS applies.

«FK» | Fulflment- FareStructureElement- 0:1 Reference to a FULFILMENT METHOD to which
MethodRef Ref the ACCESS RIGHT PARAMETER

ASSIGNMENTS applies.

nypeOfFareProductRef

T type

TypeOfFareProductRefStr...

substGrp

TypeOf Entity Ref

Reference toa TYPE OF FARE PRODUCT.

fDistributionChannelRef

| type

DistributionChannelRefStr... B

substGrp

TypeOfValueRef

(ProductVaIidityParam eters GroupH (-“‘-EF

Distributions v alidity parameters for ACCESS
RIGHT PARAMETER ASSIGNMENT

7.6.1.2.3.8

Reference to a DISTRIBUTION CHANNEL.

fGroupOfDistributionChanneIs Ref

type

GroupOfDistributionChann... &

substGrp

GroupOf Entities Ref

Reference to a GROUP OF DISTRIBUTION
CHANNELs.

fFquiIm entMethodRef

type

FulfimentMethodRefStruct... L

substGrp

PriceableObjectRef

Reference to a FULFILMENT METHOD.

Generated by XMLSpy

www .altova.com

Figure 147 — ProductValidityParametersGroup — XSD

AccessRightParameterAssignmentincludesGroup — Group

The AccessRightParameterAssignmentincludesGroup species rules for creating composite ACCESS
RIGHT PARAMETER ASSIGNMENTSs that combine simple assignments into complex conditions. A logical

operator can be specified.
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Table 102 — AccessRightParameterAssignmentincludesGroup — Group

Classifi- | Name Type Cardinality | Description
cation
Includes- BooleanOperatorEnum 0:1 Logical operator for combining included elements.
GroupingType Default is OR.
“‘cntd» |includes AccessRightParameter- 0:* ACCESS RIGHT PARAMETER ASSIGNMENTs
Assignment making up a composite ACCESS RIGHT
PARAMETER ASSIGNMENT.

EIncIudesGroupingType

typeTBooIeanOperatorEnumeration

(AccessRightParam eterAssignm entlncludesG...H (—--—E] !

Elements for compound ACCESS RIGHT PARAMETER

ASSIGNME

7.6.1.2.3.8.1

NT.s

O perator for Groupoing Scope Elements.
Default is OR

includes

+

type | accessRightParameterAssignments_RelStruct... 7

Assignments Logically included in this group. Groups are
combined acording to the O perator.

Figure 148 — AccessRightParameterAssignmentincludesGroup — XSD

IncludesGroupingType — Allowed values

The following table shows the allowed values for the IncludesGroupingType (BooleanOperatorEnum)

7.6.1.2.3.9

Table 103 — GroupingType — Allowed values

Value Description
AND Logical And
OR Logical Or
XOR Exclusive OR
NOT Logical not

ValidityParameterAssignment — Model Element

An ACCESS RIGHT PARAMETER ASSIGNMENT relating a fare collection parameter to a theoretical
FARE PRODUCT (or one of its components) or a SALES OFFER PACKAGE.

Table 104 - ValidityParameterAssignment — Element

Classifi- Name Type Cardinality Description
cation
> > AccessRight- > VALIDITY PARAMETER ASSIGNMENT inherits
ParameterAssignment from ACCESS RIGHT PARAMETER
ASSIGNMENT.
«PK» |id ValidityParameter- 11 Identifier of VALIDITY PARAMETER
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AssignmentldType

ASSIGNMENT.

«FK» | QualityStructure- 0:1

FactorRef

QualityStructure-
FactorRef

Reference to a QUALITY STRUCTURE FACTOR
to which the ACCESS RIGHT PARAMETER
ASSIGNMENT applies.

| ValidityParameterAssignment

|t pe\VaIldl!yParameterAss@nnEnl VersionStructure managed by a responsible

ORGANISATION

An ACCESS RIGHT PARAMETER ASSIGNMENT relating a
fare collection parameter to a theoretical FARE PRODUCT (or

ValidityParameterAssignment_VersionStructure (restriction)

| | Erettributes

DataManagedObjectGroup [H]

Common Properties of an object

one of its components) or a SALES PACKAGE

AccessRightParan‘elerAssignmemGroupE

Elements for ACCESS RIGH
ASSIGNMENT

T PARAMETER

x
\ (ValidityParameterAssignmentGroupE' @

=
i;QuaIityStructureFaclorRef

Elements for VALIDITY PARA
ASSIGNMENT

g

o*.1z

-

T
~ ||”FareQuotaFactor Ref
|
| rype\ FareQuotaFactorRef Structure

! type \ Quality StructureFactorRef Structure

?

! Reference to a QUALITY STRUCTURE
| FACTOR.

METER

| =
LJ:FareDem andFactorRef
||

type \ FareDemandFactorRef Structure

Reference to a FARE DEMAND FACTOR.

Reference to a FARE QUOTA FACTOR

Figure 149 — ValidityParameterAssignment — XSD

7.6.1.2.3.10

GenericParameterAssignment — Model Element

A VALIDITY PARAMETER ASSIGNMENT specifying generic access rights for a class of products (e.g. a

time band limit - 7 to 10 a.m. - for trips made with a student pass).

Table 105 — GenericParameterAssignment — Element

Classifi- Name Type Cardinality Description
cation
> > ValidityParameter- > GENERIC PARAMETER ASSIGNMENT inherits
Assignment from VALIDITY PARAMETER ASSIGNMENT
«PK» |id GenericParameter- 1:1 Identifier of GENERIC PARAMETER
AssignmentldType ASSIGNMENT.
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GenericParameterAssignment ,J.“

GenericParameterAssignment_VersionStructure (restriction)

[Heattributes

—x(—m— ﬂE—(DataManagedObjectGrou p

Common Properties of an object

typeTGenericPalrameterAssignr’nent_VersionStructurejTI

A VALIDITY PARAMETER ASSIGNMENT specifying practical
parameters during a TRAVEL GenericATION, within a given
fare structure (e.g. the origin or destination zone in a
zone-counting sy stem)..

managed by a responsible
ORGANISATION.

—x(—--— :IE—(AccessRightParameterAssignmentGroup

_E._B_ Elements for ACCESS RIGHT PARAMETER
ASSIGNMENT
X . .
—E-—)ﬂ—(VahdnyPararreterAss|gnmentGroup

Elements for VALIDITY PARAMETER
ASSIGNMENT

N (Generic FarameterAssignmentGroupH @

Elements for Generic PARAMETER
ASSIGNMENT

Figure 150 — GenericParameterAssignment — XSD

7.6.1.2.3.11 TypeOfAccessRightAssignment — Model Element

A classification of TARIFFs to express the different classes of fares.

Table 106 — TypeOfAccessRightAssignment — Element

A classification of ACCESS RIGHT ASSIGNMENTS expressing
their general functionalities and local functional characteristics
specific to the operator. Ty pes of ACCESS RIGHT
ASSIGNMENTS like e.g. throw-away ticket, throw-away ticket
unit, value card, electronic purse allowing access, public transport
credit card etc. may be used to define these categories.

Classifi- | Name Type Cardinality | Description
cation
> > TypeOfEntity > TYPE OF ACCESS RIGHT ASSIGNMENT
inherits from TYPE OF ENTITY. See NeTEx
Partl.
«PK» |id TypeOfAccessRight- 11 Identifier of TYPE OF ACCESS RIGHT
AssignmentldType ASSIGNMENT.
TypeOfAccessRightAssignment_VersionStructure (restriction)
=
TypeOfAccessRightAssignment ® -
type | TypeOfAccessRightAssignment_VersionStructure 4_]_ —--—ﬂB—(DataManagedObJectGroupE]

Common Properties of an object managed by a responsible
ORGANISATION.

x
(—-——ﬂH (TypeOfVaIueGroup
Elements for TYPE OF VALUE.

Figure 151 — TypeOfAccessRightAssignment — XSD

7.6.1.3 Usage Parameter

7.6.1.3.1 Usage Parameter — Conceptual MODEL

The validity of an access right (or of a marketable combination) may be limited by parameters related to the
way of consuming them (user profile, frequency of use, transferability, etc.). They express in general
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additional rules than those expressed by the fare structure and validity parameters for CONTROLLABLE
ELEMENTs or FARE STRUCTURE ELEMENTSs. Such parameters are described by the generic entity
USAGE PARAMETERS.

USAGE PARAMETERS specify various types of functional limitation on a fare element, for example, when
it can be bought (PURCHASE WINDOW), who may buy it (USER PROFILE), whether it can be given to
someone else (TRANSFERABILITY) etc.,, etc. The parameters fall into four main groups which are
discussed in turn below:

212

Travel USAGE PARAMETERSs specify limitations on travel such as ROUND TRIP, ROUTING,
FREQUENCY OF USE, INTERCHANGING, USAGE VALIDITY PERIOD, MINIMUM STAY.

ROUND TRIP expressing the properties relating to single or return trip use of an access right.
USAGE VALIDITY PERIOD describes a broad time limitation of access rights, especially
passes. It may include a ‘standard duration' of validity (1 day, 1 month...), time limitations
(‘start date’ and ‘end date’, ‘start time’ and ‘end time’), or a combination of both;
FREQUENCY OF USE describes the limitation of an access right, depending on frequency of
use during a VALIDITY PERIOD. For instance, a product is offered at a special fare if it is
used more than 50 times in a month;

INTERCHANGING expressing the limitations on making changes within a trip;

MINIMUM STAY, expressing the details of any minimum stay at the destination required to
use the product;

STEP LIMIT, a geographical parameter limiting the access rights by counts of stops, sections
or zones;

ROUTING, expressing the properties Limitations the limitations on routing of an access right.

Eligibility USAGE PARAMETERS specify limitations on who can use a product such as USER
PROFILE, GROUP TICKET, COMPANION OR GROUP MEMBER, COMMERICAL PROFILE,
ENTITLEMENT GIVEN and ENTITLEMENT REQUIRED.

USER PROFILE, which describes the social profile of a customer. It is generally used to allow
discounts based on age groups (e.g. under 18), gender, profession, social status (e.g.
student, retired, unemployed), etc.;

COMMERCIAL PROFILE, which is used to describe customer categories depending on their
commercial relations with the operator (frequent traveller, amount of purchase by a company,
etc.). Itis generally used to allow discounts;

GROUP TICKET describes the number and characteristics of persons possibly entitled to
travel in addition to the holder of an access right;

COMPANION PROFILE, indicating the number and characteristics of persons entitled to
travel in a group or as companions to another USER PROFILE;

RESIDENTIAL QUALIFICATION, categorising the users depending on their commercial
relations with the operator (frequency of use, amount of purchase etc.), often used for
allowing discounts;

Entitlement USAGE PARAMETERSs specify limitations on other product rights given or required
by a product.



— ENTITLEMENT REQUIRED, indicating whether an ENTITLEMENT PRODUCT is required to
use access right;

— ENTITLEMENT GIVEN, indicating whether a specific access right represents an
ENTITLEMENT PRODUCT.

— Luggage USAGE PARAMETERs specify limitations on luggage such as LUGGAGE
ALLOWANCE.

— LUGGAGE ALLOWANCE describes the number and characteristics (weight or volume,
bicycles, etc.) of luggage that the holder of an access right is entitled to carry;

— Booking USAGE PARAMETERS specify limitations on booking transactions such as PURCHASE
WINDOW, TRANSFERABILITY, RESERVING, EXCHANGING, REFUNDING.

— PURCHASE WINDOW, indicating the period in which the product must be purchased,;

— TRANSFERABILITY describes the right to transfer an access right to other persons than
the original customer (number and characteristics of persons entitled to consume);

— RESELLING, expressing the common resale conditions (i.e. for exchange or refund)
attached to the product

— EXCHANGING indicating whether and how the access right may be exchanged for
another access right

— REFUNDING indicating whether and how the purchased access right may be refunded.
— REPLACING indicating whether and how the access right may be replaced
— RESERVING indicating whether the access right requires reservation.

— Charging USAGE PARAMETERSs specify policies for additional aspects of charging such as
CHARGING POLICY and PENALTY POLICY.

— The CHARGING POLICY parameter specifies limitations on how a product may be
charged. May be used to specify a minimum and maxim credit level.

— The PENALTY POLICY parameter specifies rules relating to penalty fares that may be
incurred.;

USAGE PARAMETERs may have one or more USAGE PARAMETER PRICE and be classified with a
TYPE OF USER PARAMETER.
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class NeTEx FM AR Usage Parameters MODEL /

+related to

+given for
0.*

+classified by

+provided with

Access Right Para +or o*
ACCESS RIGHT PAR -

0.* +assigned to +alias for

+authorising,

0.*

+classified by

+authorised by

_ T—
+authorised by

+authorised for

+authorising | 0..*

+classifying +classifying
Name: NeTEx FM AR Usage Parameters MODEL
Author:  NeTEx
Version: 1.0
Created: 24/05/2013 18:18:
Updated: 11/10/2017 20:27:48

+classified by

+classifying

Figure 152 —Usage Parameters — Conceptual Model (UML)
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class NeTEx FM AR Travel Usage Parameters MODEL/

+classified by 0.1

0.* +classifying
+provided with 0.*

+assigned to

+includedin *

+alias for
+including * +related to

0.*

+given for

+within

+allowing

Name: NeTEx FM AR Travel Usage Parameters MODEL
Author:  NeTEx

Version: 1.0

Created: 30/10/201300:10:13

Updated: 11/10/2017 20:27:50

+start of

Figure 153 —Travel Usage Parameters — Conceptual Model (UML)

class NeTEx FM AR Eligibility Usage Parameters MODEL /

0.1

+c|assifying>_
0.*

+provided with

+classified by

+assigned to +alias for

+includedin *

.

+including *
+related to

+given for

+authorising 0.*

+authorised for

+authorising

+authorised by

+has evidence 0.1

0.* +with proof

+classified by
+classified by

+authorised by | 0..1

+classifying

+authorising +classifying

+classified by

Name: NeTEx FM AR Eligibility Usage Parameters MODEL
Author:  NeTEx

Version: 1.1

Created: 29/10/2013 00:00:00

Updated: 23/08/2017 16:45:33

Figure 154 —Eligibility Usage Parameters — Conceptual Model (UML)
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class NeTEx FM AR Entiltement Parameters MODEL /

NN T

+classifying

0“*
+includedin *

+including * +provided with +alias for

+related to

0..*

+given for

+used as

Name: NeTEx FM AR Entiltement Parameters MODEL
Author:  NeTEx . 0.1
Version: 1.0

Created: 23/01/201415:03:42

+used as
Updated: 07/07/2017 02:29:13

Figure 155 —Entitlement Usage Parameters — Conceptual Model (UML)

class NeTEx FM AR Luggage Usage Parameters MODEL /

0.1

KIaSSifym?_

+provided with
0..*

0.%

0

) . . -
+including * +includedin

+assigned to

+alias for
Name: NeTEx FM AR Luggage Usage Parameters MODEL
Author:  NeTEx

Version: 1.0
Created: 30/10/2013 00:25:51
Updated: 11/08/2017 16:53:47

+related to

+given for

Figure 156 —Luggage Usage Parameters — Conceptual Model (UML)
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class NeTEx FM AR Booking Usage Parameters MODEL /

0.1
+classifying

+classified by

+provided with

" 0.*
+assigned to
+alias for
+related to
Name: NeTEx FM AR Booking Usage Parameters MODEL 0.*
Author:  NeTEx
Version: 1.0 +given for

Created: 30/10/201300:32:59
Updated: 07/12/2017 02:14:05

Figure 157 —Booking Usage Parameters — Conceptual Model (UML)

class NeTEx FM AR After Sales Usage Parameters MODEL /

Name: NeTEx FM AR After Sales Usage Parameters MODEL 0.1
Author:  NeTEx —
Version: 1.0 +classifying

Created: 10/07/201410:25:11 sclassified by

Updated: 07/12/2017 02:16:57 +provided with 0.*

+alias for

0.% i
** +assigned to

+related to

+includedin *

. . +given for
+including * €l

Figure 158 —After Sales Usage Parameters — Conceptual Model (UML)
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class NeTEx FM AR Charging Usage Parameters MODEL /

0.1
assifyi AR Usage Parameters MODEL::
+classifying
TG sclassified by o TYPE OF USAGE PARAMETER
AR Access Right Parameter Assigment MODEL:: N ided with0..*
ACCESS RIGHT PARAMETER ASSIGNMENT +for 0.* PRICEABLE OBJECT| Brovi9e With ™.
o AR Usage Parameters MODEL:: +alias for NeTEx AC Alternative Name
- A MODEL::ALTERNATIVE NAME
+assigned to |
+includedin * A
. ) PK
+including * +“ id» +related tOO“* FARE
- AR Usage Parameters MODEI
+given for USAGE PARAMETER PRICE
Name: NeTEx FM AR Charging Usage Parameters MODEL
Author:  NeTEx
Version: 1.0
Created: 22/01/201417:17:40
Updated: 11/08/2017 16:54:33
CHARGING POLICY PENALTY POLICY
+ CreditPolicy [0..1] + PolicyPolicyType [0..1]
+ ExpireAfterPeriod [0..1] + SameStationReentryPolicy [0..1]
«PK» + MinimumTimeBeforeReentry [0..1]
i id «PK»
+ id
Figure 159 —Charging Usage Parameters — Conceptual Model (UML)
76.1.3.2 Usage Parameter — Conceptual Examples
7.6.1.3.2.1 Usage Parameters — Rail example

The following figure shows examples of some typical rail fare conditions for a Cheap Day return taken from
the UK National Rail Enquiries website. NeTEx allows such conditions to be represented not only as text
NOTICEs (associated with elements using NOTICE ASSIGNMENTS), but also as structured parameters
that can be computed over in advanced fare information engines.
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Ticket type
Ticket type

Description

Train Operator

Train Operators and Connections

EBocking Deadlines

Discounts

Refunds

Break of Journey

Availability

Validity
Resfrictions

Anytime Day Single

Anytime tickets allow you fo fravel at any time of the day. You may need o travel by a
specific route or frain company but the ficket will state this. You are allowed o break your
journey.

London Midland, London Overground, Northern, London Underground, Hull Trains,
Heathrow Express, Southeastern, Merseyrail, Southem, Grand Central Railway, ScotRail,
c2c, Island Line, South Western Railway, Chiltern Railways, Great Morthern, East Midlands
Traing, CrossCountry, Virgin Trains East Coast, Great Westem Railway, Gatwick Express,
Arriva Trains \Wales, Thameslink, Greater Anglia, TfL Rail, Heathrow Connect, TransPennine
Express, Virgin West Coast

MNone.

Child:

Children (aged 5 to 15 inclusive) are offered a 50% discount.

Up to two children aged under 5 can travel free with each fare paying passenger.

Railcard:

16-25 Railcard, Two Together, Disabled Persons Railcard, HM Forces Railcard, Senior
Railcard, Metwork Railcard and Annual Gold Card all offer 34% discount.

Minimum fares / time restrictions may apply to tickets bought with a Railcard or other
discount card. See terms and condifions of the apprepriate Railcard or discount card for
details.

Railcard holders travelling on a discounted ticket must camy their Railcard when they fravel.
If & Railcard holder fails to produce their valid Railcard with their ticket, they will be required
to pay a full priced ticket for their journey as if no Raileard and/or no ticket were held.

Your ticket is refundable. If you decide not to use your ticket to make all or part of your
intended journey then you can get a refund by returning your unused ticket to the ticket
office or place of purchase (for fickets bought via websites, telesales or travel agents) within
28 days of the ticket expiry date.

ou may be required to pay an adminisiration fee (up to a maximum of £10 per ticket). The
refund amount will normally take info account any use you have made of the ficket and in
some circumstances no refund will be paid.

Outward:

Break of journey is allowed.

Return:
Mot applicable.

Tickets can be bought in advance or immediately before travel.

The ticket that you have selected may require you fo fravel at specific times of the day, days
of the week or on a specific route. Our Journey Planner will have already taken this into
account with the selection that you have made and will only have shown tickets that are valid
for the selected trains.

Your ticket is associated with a "Validity Code' applied by the frain companies. If you would
like to see full details of the frains cn which your ficket is valid view the specific "Validity
Code’ applicable to the journey plan that you have selected.

Figure 160 —Usage Parameters — Example of Rail conditions. (National Rail Enquiries) (EXM)
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The example shown above could be handled with USAGE PARAMETERs and VALIDITY PARAMETER
ASSIGNMENTS as follows:

Train operators offering the fare can be indicated by OPERATOR or GROUP OF OPERATORSs.

Booking deadlines can be represented by the PURCHASE WINDOW usage parameter using the
MinimumPeriodBeforeDeparture and MaximumPeriodBeforeDeparture attributes.

Discount conditions for various classes of eligible user can be represented using the USER
PROFILE usage parameter.

“Changes to travel Plans” can be represented by the EXCHANGING usage parameter using the
ExchangableTo attribute to indicate the type of allowed products to which can exchange.

Reservation conditions are represented by the RESERVING parameter for example with the
ReservingRequirements attribute.

“Break of Journey can be represented by the INTERCHANGING parameter using the
CanBreakJourney attribute.

Validity can be represented by USAGE VALIDITY PERIOD,, Limitations on which trains , services,
types of service can be specified using VALIDITY PARAMETER ASSIGNMENTSs. Peak and off
peak periods can be defined using FARE DEMAND FACTOR can be used to specify.

Fare conditions can also be summarised in the CONDITION SUMMARY on a FARE PRODUCT or SALES
OFFER PACKAGE.

FOR EXAMPLE.

<ConditionSummary>

<HasTravelTimeRestrictions>true</HasTravelTimeRestrictions>
<HasRouteRestrictions>true</HasRouteRestrictions>
<CanBreakJourney>false</CanBreakJourney>
<IsRefundable>true</IsRefundable>
<IsExchangable>true</IsExchangable>
<HasExchangeFee>true</HasExchangeFee>
<HasDiscountedFares>true</HasDiscountedFares>
<HasPurchaseConditions>true</HasPurchaseConditions>
<RequiresReservation>false</RequiresReservation>
<HasReservationFee>true</HasReservationFee>

</ConditionSummary>

7.6.1.3.2.2 Different Types of Parameters — Urban Transport

An example of different parameters is shown in the following rule ‘the access right valid for students, for trips on zone
1-4 during the time period of 1 hour on all bus network LINEs of the network operator N except for LINE 278 and LINE
66 and except for the time period 2a.m.-4 a.m.” may be expressed in terms of parameters as follows:

Fare structure parameters:

GEOGRAPHICAL INTERVAL: 1 — 4, GEOGRAPHICAL UNIT: zone
TIME INTERVAL: 0-1, TIME UNIT: hour

and

Limiting parameters (validity parameters)

OPERATOR= N and MODE = bus and (LINE different 278 or LINE different 66))

and

TIMEBAND different 2 a.m.- 4a.m.

and

Limiting parameters (usage parameters)

USER PROFILE: student
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7.6.1.3.3

Usage Parameter — Physical model

The following figure introduces the common physical model for USAGE PARAMETERS. The various

different physical

class XSD NeTEx FM AP Usage Parameter Model /

Transferability
UsageValidityPeriod

FrequenciEi EntitlementGiven

Routing. ChargingPolicy
StepLimit

EntitlementRequired

v

TypeOfConcession

TypeOfvalue

v v

v

I—3
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v [ [

]

PurchaseWindow
v
Reserving Cancelling

Reselling

LuggageAllowance

Name:
Author:

sagePara
geParame
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NeTEx
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I I I N
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TypeOfentity. PriceableObject G'ﬂuﬂofffg_“g |
TypeOfUsageParameter UsageParameter GroupOfOperators I,
s + TypeOft Ref: TypeOfL Ref[0..1] /
+ id: TypeOfUsageParameterldType] Rt anyuri [0..1] Y
«PK»
+ id: UsageParameterldType
«contained» Organisation
# prices: UsageParameterPrice [0..%] Authority

Organisation

Operator

TypeOfvalue|
|| ClassOfuse

«enumeration»
FareClassEnum

firstClass
secondClass
thirdClass
economyClass
businessClass

AccessRightParameterAssignment

Version: 1.0 turista
Created: 05/10/201100:00:00 preferente
Updated: 04/12/2017 14:09:50 ﬂ
/
Assignment|
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Tarifizone ©© AddressablePlace!

siteElement

GroupOfservices

GroupOfentities

DataManagedObject
TrainNumber
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JourneyPattern

Journey
o0

Mode|

«XmlimplementAsEnum»
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Figure 161 —Usage Parameters Summary — Physical Model (UML)

7.6.1.3.3.1

Usage Parameter: Travel — Physical model

The following figure shows the physical model for USAGE PARAMETERS describing limits on travel.

may travel.

stay at the destination before returning.

The ROUND TRIP parameter specifies whether single or return trips are available.

The FREQUENCY OF USE parameter specifies how frequently trips may be made.

THE STEP LIMIT parameter specifies how many steps the trip may involve.

The INTERCHANGING parameter specifies limitations on making interchanges between rides.

The ROUTING parameter specifies some restrictions on which routes may be used (See also
SERIES CONSTRAINT).

The USAGE VALIDITY PERIOD parameter specifies any limitations on how long the passenger

The MINIMUM STAY parameter specifies if there is a restriction on how long the passenger must
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class XSD NeTEx FM AP Usage Parameters - Travel Model /
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7.6.1.3.3.2

Figure 162 —Usage Parameters: Travel — Physical Model (UML)

Usage Parameter: Eligibility — Physical model

The following figure shows the physical model for USAGE PARAMETERSs describing limits on eligibility for
products.
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specified by a RESIDENTIAL QUALIFCATION.

GROUP TICKET.

such as for how many miles a trip counts.

product.

USER PROFILEs.

The GROUP TICKET parameter specifies properties of group tickets and who may use them.

The USER PROFILE parameter specifies who may use a product. Residential restrictions may be
The COMPANION PROFILE parameter specifies any limitations companions or members of a
The COMMERCIAL PROFILE parameter specifies properties relating to Frequent Traveller offers,
The ENTITLEMENT REQUIRED parameter specifies any prerequisite products for purchasing the

The ENTITLEMENT GIVEN parameter specifies any entitlements given by the product.

TYPE OF CONCESSION describes classes of users who may be eligible for GROUP TICKETS or
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GroupDiscountBasisEnum

+residing

fullRate +used by
discount
free

none
free

discountForAll
discountForFirstMemberOfGroup

Member:

+classifying

stepDiscount

0.1

Figure 163 —Usage Parameters: Eligibility — Physical Model
7.6.1.3.3.3 Usage Parameter: Entitlement — Physical model

The following figure shows the physical model for USAGE PARAMETERS describing entitlements required
or given by products.

— The ENTITLEMENT REQUIRED parameter specifies any prerequisite products for purchasing the
product.

— The ENTITLEMENT GIVEN parameter specifies any entitlements given by the product.
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class XSD NeTEx FM AP Usage Parameters - Entitlement Parameter Model /

+or 0.*
or B PriceableObject v
A - +assigned to AP Usag idity «XmlGroup»
A oo AR FareConditionSummaryModel::
. . + TypeOfUsageParameterRef: TypeOfUsageParameterRef[0..1] EntitlementConditionSummary
+includedin + Url:anyUri [0..1
. _ ) 0.1 rl: anyUri [0..1]
0.. +|nf|udmg .. «PK» + IsSupplement: boolean [0..1]

5l 0.. P + RequiresEntitlement: boolean [0..1
+specifying B o2geParameterdvpe + Gi\?esEntitlement'boolean[0 i] ]
limits for +given for «contained» . —

# prices: UsageParameterPrice [0..*]
0.* +related to
«enumeration»
AP EntitlementUsageParameterValues::
[w A4 1 EntitlementTypeEnum
EntitlementReauired EntitlementGiven use
purchase
+ EntitlementType: duration [0..1] purchaseAtDiscount
«PK» + MinimumQualificationPeriod: duration [0..1] o
+ id: EntitlementRequiredidType — =
«PK»
«FK» + id: EntitlementGivenldType
# ServiceAccessRightRef: ServiceAccessRightRef* [0..1] «FK»
- 0.* # ServiceAccessRightRef: ServiceAccessRightRef* [0..1]
+requiring -
+allowing | 0..*
+required by 0.1 +allowed by 0.1 Name: XSD NeTEx FM AP Usage Parameters - Entitlement Parameter Model
Author:  NeTEx
PriceableObje Version: 1.0
ARF ight O Created: 28/10/2013 00:00:00
Zﬁ Updated: 04/12/2017 14:
sspecified by \)[ AR FareProductModel::FareProduct O-Ol

Figure 164 —Usage Parameters: Product Entitlement— Physical Model

7.6.1.3.34 Usage Parameter: Luggage — Physical model
The following figure shows the physical model for USAGE PARAMETERS describing limits on baggage.

— The LUGGAGE ALLOWANCE parameter specifies limitations on taking luggage.

class XSD NeTEx FM AP Usage Parameters - Luggage Model /
for 0.* PriceableObject|
AR APL ameter
AccessRightParameterAssignment OO 0. Ly
TypeOfUsag TypeOfUsag [0..1]
Url: anyUri [0..1]

Name:  XSD NeTEx FM AP Usage Parameters - Luggage Model «PK»

Author:  NeTEx id: UsageParameterldType related to o AP UsageValdityPa

Version: 1.0 .. Ferrome,

Created:  03/07/2013 08:52:37 prices: UsageParameterPrice [0..*] given for

Updated: 20/08/2017 02:18:42

renumenata. «enumeration»
AP LuggageUsageParameterValues:: v AP LuggageUsageParameterValues::
Bageaea p . LuggageAllowanceTypeEnum
. LuggageAllowance none USAGE PARAMETER
handLuggage BaggageUseType: LuggageUseEnum [0..1] singleBag PRICE may be used to
smallSuitcase BaggageType: BaggageTypeEnum [0..1] | =] limited record a charge for
o 3 " B unlimited bagagge of a particular
trunk NumberOfitems: nonNegativelnteger(0.1) [ e-- A=
oversizeltem MaximumBagHeight: LengthType[0.1] | _..--777T
bicycle e = - MaximumBagWidth: LengthType [0.1] | _..--c777
sportingEquipment MaximumBagDepth: LengthType [0..1] F2__ —
skis MaximumBagWeight: WeightType [0..1] - PP LicgoseUsccero e
musicallnstrument TotalWeight: WeightType [0..1] ———— &
pushChair LuggageChargir is: LuggageChargi [0..1) = BaggageUseTypeEnum
motorizedWheelchair
«PK» ~ carryOn

largeMotorizedWheelchair ! =
Whge e id: LuggageAllowanceldType = «enumeration» " .,
smallAnimal AP LuggageUsageParameterValues:: i izeCheckin

. . LuggageC 5 baggageCompartment
anima
Eame free
i orcvcle chargedByltem
other chargedByWeight

other

Figure 165 —Usage Parameters: Luggage — Physical Model
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Usage Parameter: Booking — Physical model

The following figure shows the physical model for USAGE PARAMETERS describing limits on products.

including information on BOOKING ARRANGEMENTS.

The PURCHASE WINDOW parameter specifies limitations on when a product may be purchased.

The RESERVING parameter specifies requirements for making reservations for a product,

The CANCELLING parameter specifies requirements for cancelling a booking.

class XSD NeTEx FM AP Usage Parameters - Booking Model /
Assignment +related
N 0.* to 0.*
AR n n +Hor PriceableObject P UsageValidityParameter
AccessRightParameterAssignment OO o a N UsageParamete i
.. sag y!
. dto i L7 v
Name:  XSD NeTEx FM AP Usage Parameters - Booking Modc: ~ © + TypeOfUsageParameterRef: TypeOfUsageParameterRef[0..1] +given for -
Author:  NeTEx + Url:anyUri [0..1] - «XmlGroup»
Version: 1.0 > - AR FareConditionSummaryModel::
Created: 30/03/2013 00:00:00 i - ReservationConditionSummary
Updated: 04/12/2017 14:09:54 + id: UsageParameterldType USAGE PARAMETER PRICE may be used —
«contained» to record fees for RESERVING + HasPurchaseConditions: boolean [0..1]
# _prices: UsageParameterPrice [0..*] + HasDynamicPricing: boolean [0..1]
+ Requi ation: boolean [0..1]
. + HasReservationFee: boolean [0..1]
J + HasQuota: boolean [0..1]
ot
v [ [ ol *
PurchaseWindow 24
«enumeration» Reserving Cancelling
+ MinimumPeriodBeforeDeparture: duration [0..1] AP Booki Values:
+ MaximumPeriodBeforeDeparture: duration [0..1] PerBasisEnum + Reser irements: ServiceReser 0.4 «PK»
+ PurchaseWhen: PurchaseWhenEnum [0..1] + MinimumNumberToReserve: integer [0..1] + id: CancelliingldType
+ LatestBookingTime: time [0..1] perOffer < _ |+ MaximumNumberToReserve: integer [0..1] «contained»
«PK» perPerson + MustReserveWholeCompartment: boolean [0..1] + BookingAr BookingAr [0..1]
+ id: PurchaseWindowldType + R hargeType: R hargeTyp! [0..1]
N + FeeBasis: PerBasisEnum [0..1]
. : 0.1] + HasFreeConnectingReservations: boolean [0..1]
B b erindimtervalREF TR e N + NumberOffreeConnectingReservations: integer [0..1]
«PK»
T
by | 0.1 4y \ + id:ReservingldType
from until \ «enumeration» e aineds
I RC TicketingFacilityValues: . P BookingAr " 0.1
\ ServiceReservationFacilityEnum.7037 - RC
\‘ Pid _ -
\ reservationsCompulsory = N - N + BookingMethods: BookingMethodEnum [0..%]
\ reservationsCompulsoryForGroups _ «enumeration» . enumers o + BookingAccess: BookingAccessEnum [0..1]
smaximum | +minimum \ reservationsCompulsoryForFirstClass AP Bookingl Values:: & + MinimumBookingPeriod: duration [0..1]
0.1\ reservationsCompulsoryFromOriginStation Reservati i + Purc [0..1]
| reservationsRecommended - *]
ublic + BuyWhen: PurchaseMomentEnum [0..*]
Farelnterval | | reservationsPossible gone P horisedPubl + LatestBookingTime: time [0..1]
" \ . singleFeeForReturnTrip authorisedPublic B s
FS TimeFareStructureModel:: \ reservationsPossibleOnlylnFirstClass e ek o] + BookingUrl: anyURI [0..1]
Timelnterval \ reservationsPossibleOnlylnSecondClass fecFortachleg e + BookingNote: MultilingualString [0..*]
\ reservationsPossibleForCertainClasses F——
\ groupBookingRestricted - !
v noGroupsAllowed - - BookingContact: ContactDetails [0..1]
noReservati -7 s \
«enumeration» wheelchairOnlyReservations | ___=~ - v V
RC AccessRightValues:: bicycleReservationsCompulsory | - -—7 «enumeration» «enumeration»
PurchaseWhenEnum reservationSupplementCharged =7 RC AccessRightValues:: RC AccessRightValues::
timeOfTravelonl —— PurchaseMomentEnum BookingMethod
imeOfTravelOnly -
dayOfTravelOnly P onReservation callDriver
advanceOnly -7 beforeBoardiing callOffice
advanceAndDayOfTravel onBoarding online
untilPreviousDay afterBoarding other
other onCheckOut phoneAtStop
other text
none

Figure 166 —Usage Parameters: Booking — Physical Model (UML)

7.6.1.3.3.6

Usage Parameter: After Sales — Physical model

The following figure shows the physical model for USAGE PARAMETERS describing after sales conditions
on products.

properties.

The TRANSFERABILITY parameter specifies limitations on transferring a ticket to someone else.
The REPLACING parameter specifies whether the product can be replaced if lost or stolen.

The REFUNDING parameter specifies limitations on refunds for a product and other resale

The EXCHANGING parameter specifies limitations on exchanging tickets for a other tickets.
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class XSD NeTEx FM AP Usage Parameters - After Sales Model /

Assignment|  4for 0.* PriceableObject

AR AP Usag y
AccessRightParameterAssignment OO | 0.*

+assignedto [+ TypeOft Ref: TypeOfl Ref(0..1]

Name:  XSD NeTEx FM AP Usage Parameters - After Sales Model + Url:anyUri [0..1]
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«enumeration»
AP Bookingl Values::
RefundTypeEnum
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ToFareClass: FareClassEnum [0..1]

- RefundType: RefundTypeEnum [0..1] b
+
+ ToClassOfUseRef: ClassOfUseRef [0..1]
+

_{- PaymentMethod: PaymentMethodEnum [0..1]| ~

«PK»
+ id:ReplacingldType
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RC AccessRightValues::
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«PK»

del )
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Figure 167 —Usage Parameters: Product After Sales — Physical Model (UML)

7.6.1.3.3.7 Usage Parameter: Charging — Physical model

The following figure shows the physical model for USAGE PARAMETERS describing polices for charging
for products.

— The CHARGING POLICY parameter specifies limitations on how a product may be charged. May
be used to specify a minimum and maxim credit level.

— The PENALTY POLICY parameter specifies rules relating to penalty fares that may be incurred.
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class XSD NeTEx FM AP Usage Parameters - Charging Model /

AR

+for 0.*

PriceableObject

AP UsageValidity

AccessRightParameterAssignment O-O| 0..* +assignedto

+including +included in
0.* 0.1
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USAGE PARAMETER PRICE
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v
N 4
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other
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«enumeration»

AP ChargingUsageParameterValues::
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7

.
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«PK»
+ id: PenaltyPolicyldType

+ PolicyPolicyType: PolicyPolicyTypeEnum [0..1]
+ SameStationReentryPolicy: SameStationReentryActionEnum [0..1]
+ MinimumTimeBeforeReentry: duration [0..1]

23/01/2014 00:00:00
Updated: 04/12/2017 14:10:06

XSD NeTEx FM AP Usage Parameters - Charging Model

N\

blocked
maximumFare
newFare
allowed

AP ChargingUsageParameterValues::

«enumeration»

PenaltyPolicyTypeEnum

«enumeration»
AP ChargingUsageParameterValues::
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other
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Figure 168 —Usage Parameters: ChargingPolicy — Physical Model (UML)

7.6.1.3.3.8

Usage Parameter Prices

Although all USAGE ARAMETERS have a PRICE the price has a different purpose in different cases.

Table 107 — USAGE PARAMETERs - Meaning of prices

Group Usage Parameter Comment on Price
Travel ROUND TRIP Pricing of single or return trip.
USAGE VALIDITY PERIOD Pricing for a trip of this length.
FREQUENCY OF USE Pricing for a product subject to this frequency of use
constraint, if any
INTERCHANGING Price of making an interchange, if any
MINIMUM STAY Price for a minimum stay.
STEP LIMIT Pricing for a trip with the specified number of steps.
ROUTING Pricing for a route with these restrictions.
Eligibility USER PROFILE Price for a user of this type, if any
COMMERCIAL PROFILE Pricing for the commercial offer.
GROUP TICKET Pricing for a group ticket of this type.
COMPANION PROFILE Pricing for taking a companion along, if any.
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RESIDENTIAL QUALIFICATION

Pricing for someone who meets this residential criteria, if
any

Entitlement ENTITLEMENT REQUIRED Pricing for use for required product, if any
ENTITLEMENT GIVEN, Discount that gives to other product, if any
Luggage LUGGAGE ALLOWANCE Price of luggage carriage of the specified type, if any
Booking PURCHASE WINDOW Price of a ticket bought within the specified window, if any
TRANSFERABILITY Price of transferability, if any
EXCHANGING Fee for exchanging ticket, if any
REFUNDING Fee for refunding ticket, if any.
REPLACING Fee for replacing a lost ticket, if any.
RESERVING Fee for reserving a ticket, if any.
Charging CHARGING POLICY Limits of credit associated with product.
PENALTY POLICY Fees for use deemed to incur penalty.
7.6.1.3.4 Usage Parameter: General — Attributes and XSD
7.6.1.3.4.1 UsageParameter — Model Element

A parameter used to specify the use of a SALES OFFER PACKAGE or a FARE PRODUCT.

Table 108 — UsageParameter — Element

Classifi- Name Type Cardinality Description
cation
> > PriceableObject > USAGE PARAMETER inherits from PRICEABLE
OBJECT.
«PK» |id UsageParameterldType 11 Identifier of USAGE PARAMETER.
Url xsd:anyUri 0:1 Url associated with parameter.
TypeOf- TypeOf- 0:1 Type of USAGE PARAMETER.
UsageParameter- | UsageParameterRef
Ref
“cntd» |fareTables FareTable 0:* FARE TABLEs for the USAGE PARAMETER.
“cntd» |prices UsageParameterPrice 0:* USAGE PARAMETER PRICEs for the USAGE
PARAMETER.
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UsageParam eter_VersionStructure (restriction)

T | Bretributes
*{(+e= =)3{(DatamManagedObjectGroup JT]
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type | CellRefStructure

Reference to a CELL

Figure 169 — UsageParameter — XSD

7.6.1.3.4.2

A set of all possible price features of a USAGE PA

UsageParameterPrice — Model Element

RAMETER: discount in value or percentage etc.

Table 109 — UsageParameterPrice — Element

Classifi- Name Type Cardinality Description
cation
> > FarePrice > USAGE PARAMETER PRICE inherits from FARE
PRICE
«PK» |id UsageParameterPrice- 0:1 Identifier of USAGE PARAMETER PRICE.
IdType
«FK» |UsageParameter |UsageParameterRef 0:1 USAGE PARAMETER for which this is the
Ref PRICE.

— [

UsageParameterPrice ,J..
type | UsageParameterPrice_VersionedChildStructure 'T'

A set of all possible price features of a FARE USAGE PARAMETER: default
total price, discount in value or percentage etc.

UsageParameterPrice_VersionedChildStructure (restriction)

x|
UsageParameterPriceGroup [-] @ }

-—-—:\]B—(VersionedChildGroupE

Elements fora VERSIONED CHILD.

FarePriceGroup [#]

Elements for a FARE PRICE

stageParam eterRef é
type \ UsageParameterRefStructure ]

0*.1-
Reference to a USAGE PARAMETER

Elements for USAGE PARAMETER PRICEE Group.

Figure 170 — UsageParameterPrice — XSD
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7.6.1.3.4.3

TypeOfUsageParameter — Model Element

A classification of USER PROFILE by type of person eligible to use it

Table 110 — TypeOfUsageParameter — Element

Classifi- Name Type Cardinality Description
cation
> > TypeOfValue > TYPE OF USAGE PARAMETER inherits from
TYPE OF VALUE. See NeTEx Partl.
«PK» |id TypeOfUsageParameterl 1:1 Identifier of TYPE OF USAGE PARAMETER.
dType
TypeOfUsageParameter_VersionStructure (restriction)
=
TypeOfUsageParameter ™ -
type \ TypeOfUsageParameter_VersionStructure #_J_ —m—ﬂH—(DataManagedObJectGroupH
Category of USAGE PARAMETER user gcggrzmggﬁeortﬁs of an object managed by a responsible
x(—--—ﬂH (TypeOfVaIueGroupH
Elements for TYPE OF VALUE.
Figure 171 — TypeOfUsageParameter — XSD
7.6.1.3.5 Usage Parameter: Travel — Attributes and XSD
7.6.1.35.1 RoundTrip — Model Element

Properties relating to single or return trip use of an access right.

Table 111 — RoundTrip — Element

Classifi- Name Type Cardin Description
cation ality
> > UsageParameter 2> | ROUND TRIP inherits from USAGE PARAMETER.

«PK» |id RoundTripldType 1:1 | Identifier of ROUND TRIP.
TripType xsd:boolean 0:1 | Whether return trip is allowed.
Double- xsd:boolean 0:1 | Whether fare for return trip is single fare doubled.
SingleFare
ShortTrip xsd:boolean 0:1 | Whether trip is classified as a short trip for fares.
IsRequired xsd:boolean 0:1 | Whether return trip is required.
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RoundTrip

1

| | Eettributes

RoundTrip_VersionStructure (restriction)

_x(____ :\]H—(Datamanagedobjecteroup)ﬂ

Common Properties of an object managed by a responsible ORGANISATION

type | RoundTrip_VersionStructure T

Properties relating to single or return trip use of a fare.

7.6.1.35.1.1

_x(____ :\]H—(PriceableobjectGroupE

Elements for a PRICEABLE ELEMENT.

—x(-u-— :\]H—(UsageparameterGroup]ﬂ

Elements for USAGE PARAMETER Group.

0*..1
—x - -
( :‘]3 (ROUI’\dTI’IpGl’OUpJ;' @ Whether fare for return trip is simply double the single fare.

Elements for ROUND TRIP Group.

x@T T
TripType
| type | RoundTripTypeEnumeration

0*.1-
Ty pe of trip. (Singl, return, returnonly ). default is single.

.t
*/=DoubleSingleFare
o PEeTieETEE
| type | xsd:boolean

x[= A h
: ShortTrip |
| type | xsd:boolean |
0*.1Z
Whether ftrip is classified as a short trip for fare calculation.

,fx}EIsRequired T
Mt ks N |
} type | xsd:boolean |

0+.1-
Whether return trip is required

Figure 172 — RoundTrip — XSD

RoundTripType — Allowed values

The following table shows the allowed values for RoundTripType (RoundTripTypeEnum).

7.6.1.35.2

Table 112 — RoundTripType — Allowed values

Value Description
single Single trip.
return Outbound and return trip.
returnOnly returnOnly
multiple Multiple trip.

Routing — Model Element

Limitations on routing of an access right.

Table 113 — Routing — Element

Classifi- Name Type Cardin- Description
cation ality
> > UsageParameter > ROUTING inherits from USAGE PARAMETER.
«PK» |id RoutingldType 11 Identifier of ROUTING.
Return- xsd:boolean 0:1 Return route must be same as outbound route.
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Routeldentical

ForwardsOnly xsd:boolean 0:1

Passenger may only take routes that proceed in a
single direction. (They may not use product to
achieve a return trip for the cost of a single trip).

t pe\Routing VersionStructure"l'"

Limitations on routing of a fare.

7.6.1.3.5.3

—x(—--— :\]B—(PriceableObjectGroupE

Elements for a PRICEABLE ELEMENT.

—x(—--— :\]El—(UsagePararreterGroupE

Elements for USAGE PARAMETER Group.

1 e - Whether return must be same as outward.

Elements for ROUTING Group. ForwardsOnly
type \ xsd:boolean

IsRestricted xsd:boolean 0:1 Whether only allowed on certain routes or series.
CrossBorder xsd:xsd:boolean 0:1 Whether the routing is across a border.
Routing_VersionStructure (restriction)
o
—x(——-— :\]El—(DataManagedObjectGroupE
Common Properties of an object managed by a responsible
ORGANISATION.
Routing |ln

X = . 1
|“IsRestricted
1
| type | xsd:boolean
ot.1-

Whether restricted to certain toutes.

¥ =ReturnRouteldentical
itype xsd:boolean

(AR

o*+.1°

Passenger may only take routes that proceed in a single
direction. (They may not use product to achieve a return trip for
the cost of a single trip by purchasing a circular route and a
making a journe break).

=_ - . h
,ixi'CrossBorder

| type | xsd:boolean
ot.1-

Whether route crosses a border

Figure 173 — Routing — XSD

FrequencyOfUse — Model Element

The limits of usage frequency for a FARE PRODUCT (or one of its components) or a SALES OFFER
PACKAGE during a specific VALIDITY PERIOD. There may be different tariffs depending on how often the
right is consumed during the period.

Table 114 - FrequencyOfUse — Element

Classifi- Name Type Cardinality Description
cation
> > UsageParameter FREQUENCY OF USE inherits from USAGE
PARAMETER.
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«PK» |id FrequencyOfUseldType 11 Identifier of FREQUENCY OF USE.
Frequency- FrequencyOfUseEnum 0:1 Type of Frequency of Use. See allowed values
OfUseType below.
Minimal- xsd:integer 0:1 Minimum number of times can be used.
Frequency
Maximal- xsd:integer 0:1 Maximum number of times can be used.
Frequency
Frequency- xsd:duration 0:1 Interval within which frequency is measured. If
Interval absent forever.
«FK» | TimelntervalRef | TimelntervalRef 0:1 Interval within which frequency is measured. - as
reference to arbitrary time interval.
DiscountBasis DiscountBasisEnum 0:1 Nature of discount for number of journeys. See
allowed values below.
FrequencyOfUse_VersionStructure (restriction)
T
Common Properties of an object managed by a responsible
ORGANISATION
| FrequencyOfUse J.. = = H

[type [ FrequencyOfUse_VersionStructure T

The limits of usage frequency for a FARE PRODUCT (or one of
its components) or a SALES PACKAGE during a specific
VALIDITY PERIOD. There may be different tariffs depending on
how often the right is consumed during the period.

7.6.1.35.3.1

X

Elements for a PRICEABLE ELEMENT.

E}-{ UsageParameterGroup [

Elements for USAGE PARAMETER Group.

X[Z, |
|=FrequencyOfUseType |

| type | FrequencyOf UseTypeEnumeration |

0*.1-
Nature of FREQUENCY OF USE Transfers.

xX = . . h
|"MinimalFrequency |
| type | xsd:integer |
(O ER
Minimum number of times product can be used.

BV, i
*=Maxim alFrequency H

[type xsd:integer Il
L)

0*.1
4 = -
FrequencyOfUseGroup |3 @91 i pee

Elements for FREQUENCY OF USE Group.

=
*=Frequencyinterval |

oo xsd-duration |
| type | xsd:duration |

(OEER
Interval within which frequency is measured. If absent forever.

x‘:TimeIntervalRef I
| type \ TimelntervalRef Structure
0*.1-
Reference to a TIME INTERVAL

x[=
| : : —|
| type | DiscountBasisEnumeration ||
Ol

Nature of discount for this profile

DiscountBasis

i
|
|

Figure 174 — FrequencyOfUse — XSD

FrequencyOfUseType — Allowed values

The following table shows the allowed values for FrequencyOfUseType (FrequencyOfUseEnum).
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7.6.1.3.5.3.2

Table 115 - FrequencyOfUseType — Allowed values

Value Description
none No changes allowed
single One change allowed.
limited Limited number of changes allowed
unlimited Unlimited number of changes allowed
twiceADay One outbound and one inbound journey allowed per day.

DiscountBasis — Allowed values

The following table shows the allowed values for DiscountBasis (DiscountBasisEnum).

7.6.1.3.5.4

Table 116 — DiscountBasis — Allowed values

Value

Description

none No companion allowed.
free Companion allowed for free
discount Companion allowed at discount

Interchanging — Model Element

Limitations on making changes within a trip.

Table 117 — Interchanging — Element

ToMakeA-

Classifi- Name Type Cardinality Description
cation
> > UsageParameter > INTERCHANGING inherits ~ from USAGE
PARAMETER.
«PK» |id InterchangingldType 11 Identifier of INTERCHANGING.

FromMode VehicleModeEnum 0:1 TRANSPORT MODE from which user is
interchanging. See NeTEx Partl for allowed
values.

ToMode VehicleModeEnum 0:1 TRANSPORT MODE to which user is
interchanging. See NeTEx Partl for allowed
values.

Maximum- xsd:integer 0:1 Maximum number of transfers that can be made

NumberOf- on a trip.

Changes

MaximumTime- | xsd:duration 0:1 Maximum time allowed to make a transfer.
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Transfer
CanBreak- xsd:xsd:boolean 0:1 Whether the journey can be broken at an
Journey interchange point.
CrossBorder xsd:xsd:boolean 0:1 Whether the interchange is across a border.
Interchanging_VersionStructure (restriction)
<
—x(---—ﬂE—(DataManagedObjectGroupE
Common Properties of an object managed by a responsible
ORGANISATION.
—x(-—-—ﬂE—(PriceabIEObjectGroupE
| Interchanging ,l. Elements for a PRICEABLE ELEMENT.

| type | Interchang

ing_VersionStructure 'T'

PLimitations on ma

7.6.1.3.5.

king changes within a trip.

_x(____ ﬂE—(UsagePararreterGroupE

Elements for USAGE PARAMETER Group.
X[=
Caninterchange |
X
type | xsd:boolean
o*.1-
Whether an Jinterchange can be made

*=FromMode }
| type | VehicleModeEnumeration |

0*.1-
Mode from w hich interchange is made.

*=ToMode }
| type [ VehicleModeEnumeration |

0*.1-
Mode to which interchange is made.

*=MaximumNum berOfinterchanges W
I
|

__"(-—-ﬂEI

(Imerc hangingGroude E—)} \ type [ xsd:integer

Ol

Maximum number of interhanges between SERV CIE
JOURNEYs that can be made in a single TRIP.

Elements for INTERCHANGING Group.

¥ EMaximumTimeToMakeATransfer 1
\ type \ xsd:duration i

o*.1_
Whether fare for return trip is simply double teh single fare.

~ ECanBreak.]ourney

type | xsd:boolean

‘—V_‘
O

Whether the Journey can be interrupted, ie leave stop point and
return.

5
——"| CrossBorder
type | xsd:boolean |
(O IER
Whether interchanging crosses a border

Figure 175 — Interchanging — XSD

5 UsageValidityPeriod — Model Element

A time limitation for validity of a FARE PRODUCT or a SALES OFFER PACKAGE. It may be composed of
a standard duration (e.g. 3 days, 1 month) and/or fixed start/end dates and times.

Table 118 -

UsageValidityPeriod — Element

Classifi-
cation

Name

Type

Cardinality Description
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> > UsageParameter > USAGE VALIDITY PERIOD inherits from USAGE
PARAMETER.
«PK» |id UsageValidity- 11 Identifier of USAGE VALIDITY PERIOD.
PeriodldType

Validity Type ValidityTypeEnum 0:* Type of USAGE VALIDITY PERIOD. See allowed
values below.

UsageTrigger UsageTriggerEnum 0:1 Trigger event that starts validity period. See
allowed values below.

UsageEnd Usage 0:* Classification of when the end of the Usage
validity period occurs. May be a specified period
(Standard Duration) or an event, e.g. end of trip.
See allowed values below.

Standard- xsd:duration 0:1 Duration of VALIDITY PERIOD after departure. or

Duration validation

StartDate xsd:date 0:1 Start date for VALIDITY PERIOD.

StartTime xsd:time 0:1 Start time for VALIDITY PERIOD.

EndDate xsd:date 0:1 End date for VALIDITY PERIOD.

EndTime xsd:time 0:1 End time for VALIDITY PERIOD.

BlackoutUse BlackoutStartEnum 0:1 When start of travel restriction applies. See

allowed values below.

236




| UsageValidityPeriod ,J..

7 [Eowoues]

|type | UsageValidityPeriod_VersionStructure T

A time limitation for validity of a FARE PRODUCT or a SALES
PACKAGE. It may be composed of a standard duration (e.g. 3

days, 1 month) and/or fixed start/end dates and times.

7.6.1.3.5.5.1 UsageValidityType — Allowed values

UsageValidityPeriod_VersionStructure (restriction)

S = DataManagedObjectGroup [#]

Common Properties of an object managed by a responsible
ORGANISATION.

s = PriceableObjectGroup [{]

Elements for a PRICEABLE ELEMENT.

X = UsageParameterGroup [H

Elements for USAGE PARAMETER Group.

v EValidityPeriodType
\

type \ UsageV alidity TypeEnumeratior H

Nature of USAGE VALIDITY PERIOD

v EUsageTrigger
\

type \ UsageTrigger Enumeration \

0*.1-
Event triggering usage period.

*1=us ageEnd
type | UsageEndEnumeration

0*.1-
Event triggering end of usage period

*=standardDuration
type
0*+.1-
Duration of USAGE VALIDITY PERIOD

*EstartDate

= UsageValidity PeriodGroup |5 E—)}
type

Elements for USAGE VALIDITY PERIOD Group.

i

0*.1-

*EstartTime

type | xsd:time

o*.1_

i

¥ =endDate

type | xsd:date
o*.1-

i

*=EndTime

type

o*.1-

i

X

BlackoutUse
type | BlackoutStartEnumeration
il

Interaction with blackout periods.

0*.1-

Start date of USAGE VALIDITY PERIOD

Start time of USAGE VALIDITY PERIOD.

End Date of USAGE VALIDITY PERIOD.

End time of USAGE VALIDITY PERIOD

Figure 176 — UsageValidityPeriod — XSD

The following table shows the allowed values for UsageValidityType (UsageValidityTypeEnum).

Table 119 — UsageValidityType — Allowed values

Value Description
singleRide A single ride.
singleTrip A single trip.
returnTrip A return trip.
carnet A number of individual trips.
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dayPass Ticket valid for a day.

weeklyPass Valid for one week.

weekendPass Valid for one weekend.

monthlyPass Valid for one month.

seasonTicket Ticket valid for specified period of several days weeks or months.
profileMembership Ticket valid while member of a COMMERCIAL PROFILE or USER PROFILE.
openEnded Ticket valid until otherwise notified.

other Other Validity period

7.6.1.3.5.5.2 UsageTrigger — Allowed values

The following table shows the allowed values for UsageTrigger (UsageTriggerEnum).

Table 120 — UsageTrigger — Allowed values

Value Description

startOfPeriod Start of period. Beginning time for period in which first use occurs (for Capping
products)

startOutboundRide Start of outbound trip.

endOutboundRide End of outbound trip.

startReturnRide Start of return trip

purchase Starts on purchase.

specifiedStartDate Start date specified at purchase - may be different from purchase date.

fulfilment Starts on collection.

dayOffsetBeforeCalendarPeriod Becomes valid a given number days before start of calendar period where number
of days is specified by a MONTH VALIDITY OFFSET.

7.6.1.3.5.5.3 UsageEnd - Allowed values

The following table shows the allowed values for UsageEnd (UsageEndEnum).

Table 121 — UsageEnd - Allowed values

Value Description
standardDuration Period Ticket valid for specified after validation. May be in terms of trip or a specified
period.
endOfCalendarPeriod Ticket valid to end of calendar period.
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endOfRide Ticket valid to end of ride.

endOfTrip Ticket valid to end of trip - may be several rides.

endOffFareDay Ticket valid to end of fare day.

endOffarePeriod Ticket valid to end of fare period.

productExpiry Ticket valid to end of product - for a travel card withe expiry date.
profileExpiry Ticket valid while member of a profile. Stops when ends.

other Other Validity period.

7.6.1.3.5.5.4 BlackoutStart — Allowed values

The following table shows the allowed values for BlackoutStart condition (BlackoutStartEnum).

Table 122 — BlackoutStart — Allowed values

Value

Description

mayTravelAnytime

May travel at any time.

noTravelWithinPeriod

No travel permitted within exclusion period.

mayCompletelfStartedBefore

period.

Outward and return journeys may be completed if started before exclusion

noTravelWithinTimeband

No travel permitted within exclusion timeband of a day.

7.6.1.3.5.6 MinimumStay — Model Element

Details of any minimum stay at the destination required to use the product.

Table 123 — MinimumStay — Element

Classifi- | Name Type Cardinality | Description

cation

> > UsageParameter > MINIMUM  STAY inherits from USAGE

PARAMETER.
«PK» |id MinimumStayldType 11 Identifier of MINIMUM STAY parameter.

Minimum- MinimumStayEnum 0:1 Nature of Minimum stay requirements. See
StayType allowed values below.
RequiredNightsA | DayOfWeekEnum 0:7 Specific nights which must be spent away. See
way NeTEx Partl.
Minimum- xsd:integer 0:1 Minimum number of nights that must be spent
NumberOfNights away.
Away
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Maximum- xsd:integer 0:1 Minimum number of nights that can be spent
NumberOfNights away.
Away
Minimum Stay_VersionStructure (restriction)
-
S a:,‘ DataManagedObjectGroup [H
Common Properties of an object managed by a responsible
ORGANISATION.
| Minimum Stay ,J.. ®
Ltype [ Minimumstay _VersionStructure T = PriceableObjectGroup
Details of any minimum stay at the destination required to use Elements for a PRICEABLE ELEMENT.
the product.
X

-]

UsageParameterGroup

Elements for USAGE PARAMETER Group.

(98 e —— &8

Elements for MINIMUM STAY Group.

xFMinimum StayType I

| type \ MinimumStay TypeEnumeration 1

0*.1-
Nature of minimum stay requirement.

*=RequiresNightsAway
| type | DaysOf WeekListOf Enumerations

o*.1-
Days Of Week that must be away

xFMinim umNumberOfNights Away \h

| type | xsd:integer |

0*+.1_
Minimum number of nighst away that must be spent.

ix}EMaximum NumberOfNights Aw ay i

[ type \ xsd:integer |

0*.1-
Minimum number of nighst away that can be spent.

7.6.1.3.5.6.1

Figure 177 — MinimumStay — XSD

MinimumStay — Allowed values

The following table shows the allowed values for MinimumStay (MinimumStayEnum).

Table 124 — MinimumStay — Allowed values

Value

Description

none

Starts on purchase.

specifiedNightsAway

Must spend specified nights away.

countNightsAway Must spend the specified number of nights away.

either Must spend either the specified number of nights away or the specified nights

both Must spend the specified number of nights away which must be from the specified nights.
7.6.1.3.5.7 StepLimit — Model Element

Geographical parameter limiting the access rights by counts of stops, sections or zones.
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Table 125 — StepLimit — Element

Classifi- | Name Type Cardinality | Description
cation
> > UsageParameter > STEP  LIMIT  inherits  from USAGE
PARAMETER.
«PK» |id StepLimitldType 1:1 Identifier of STEP LIMIT parameter.
Restricted xsd:boolean 0:1 Whether restricted to a number of stops.
StepUnits StepUnitEnum 0" Units in which steps atre counted.
Minimum- xsd:integer 0:1 Minimum number of steps allowed.
NumberOfSteps
Maximum- xsd:integer 0:1 Maximum number of steps allowed.
NumberOfSteps
Maximum- xsd:integer 0:1 Maximum number of trips allowed.
NumberOfTrips
StepLimit_VersionStructure (restriction)
| | EBrettributes
—x(—m—ﬂB—(DataManagedObjectGroupE
Common Properties of an object managed by a responsible
ORGANISATION
StepLimit .l. —x(—-—— ﬂE—(PriceabIeObjectGroupE

type | StepLimit_VersionStructure

Geographical parameter limiting the access rights by counts of

stops, sections or zones.

Elements for a PRICEABLE ELEMENT

—x(—"'— ﬂB—(UsageParameterGroupE

Elements for USAGE PARAMETER Group.

— (—--— ﬂ)ﬂ (StepLimitGroude

Elements for STEP LIMIT Group.

5=

*[=Restricted I
——
| type xsd:boolean

StepUnits
I—

X[= n H
|“MaximumNumberOfSteps

o*.1-

Whether restricted to ca number of stops

X iE
[type] StepLimitUnitEnumeration
0*.1-

Units in w hich steps atre cpunted.

X

MinimumNumberOfSteps

type \ xsd:nonNegativelnteger
0+.1-

Minimum number of steps allowed.

| type \ xsd:nonNegativelnteger
(O FE

Miaxmum number of steps allowed.

X =

[

MaximumNumberOfTrips I
| type \ xsd:nonNegativelnteger
OEIER

Miaxmum number of O v erall trips allow ed.

Figure 178 — StepLimit — XSD

241




TC 278 W1 00278330:2013 (E)

7.6.1.3.5.7.1  StepLimit — Allowed values

The following table shows the allowed values for StepLimit (StepLimitEnum).

Table 126 — StepLimit — Allowed values

Value

Description

stops

Step limit applies to number of stops at which user enters or changes.

stopsincludingPassThroughStops

Step limit applies to number of stops including stops passed though.

sections

Step limit applies to number of sections passed though.

zones

ep limit applies to number of zones passed though.

76.1.3.6 Usage Parameter: Eligibility — Attributes and XSD

7.6.1.3.6.1 GroupTicket — Model Element

The number and characteristics of persons entitled to travel in addition to the holder of an access right.

Table 127 — GroupTicket — Element

Classifi- Name Type Cardinality Description
cation
> > UsageParameter > GROUP  TICKET inherits from USAGE
PARAMETER.
«PK» |id GroupTicketldType 11 Identifier of GROUP TICKET.
«FK» | TypeOf- TypeOfConcessionRef 0:1 Type of concession to which this group applies.
ConcessionRef
GROUP | GroupTicket- GroupTicketSizeGroup 0:1 Elements relating to size of group.
SizeGroup
PricingBasis PerBasisEnum 0:1 Basis on which pricing is done - per whole group

or per member. See allowed values below.

ForFirstPerson

Maximum- xsd:integer 0:1 Number of persons allowed free on ticket.
PersonsFree

Maximum- xsd:integer 0:1 Number of persons for which a group is discount
Persons- allowed.

Discounted

DiscountOnly- xsd:boolean 0:1 Whether there is only a discount for the first

person in the group.

JointChecklIn

GroupCheckinEnum 0:1 Whether joint check in is required. See allowed
values below.

GroupBooking-
Facility

GroupBookingEnum 0:1 Type of Group Booking allowed. See NeTEx
Partl.
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7 [

ommon Properties of an
ENTITY IN VERSION

== DataManagedObjectGroup [1]

Common Properties of an object
managed by a responsible
ORGANISATION.

GroupTicket |
- [} PriceableObjectGroup [
type GroupTicket_VersionStru... ?_

derivedBy | restriction Elements for a PRICEABLE
substGrp | UsageParameter | OBJECT.

The number and characteristics of persons == UsageParameterGroup &
entitled to travel in addition to the holder of an

access right

Elements for USAGE
PARAMETER Group.

nypeOfConcessionRef

type lTypeOfConcessionRefStr... =
substGrp \ VersionOf ObjectRef

Reference to a TYPE OF CONCESSION.

MinimumNumberOfPersons i
| type | NumberOfPassengers |

Maximum number of persons ov erall
allowed on ticket.

MaximumNumberOfPersons
| type \ NumberOfPassengers

- Maximum number of persons ov erall
GroupTicketSizeGroup [H] E—)a allowed on ticket.

Elements for GROUP Sy
TICKET Group " MinimumNumberOfCardHolders

| type | NumberOfPassengers

Minium number of card holders needed on
ticket, if any

| companionProfiles

[ type \ companionProfiles_RelStructure 7

Minimum and maximum numbers of users in
each categoiry allowed on GROUP TICKET.

ricingBasis

~ (B GowmesewE (B

Elements for GROUP
TICKET Group.

| type | PerBasisEnumeration |

Whether pricing is per person or
for whole group.

aximumPersonsFree

- Minimum number of free people
GroupTicketCalculationGroup [=] E—)a allowed on ticket.

Elements for GROUP TICKET
Group.

aximumPersonsDiscounted
| type | NumberOfPassengers

Minimum number of discounted persons
allowed on ticket.

iscountOnlyForFirstPerson

| type | xsd:boolean

Whether there is only a discount for the
first person in the group.

JointChecklIn |
| type | GroupCheckinEnumeration |

Whether the group must check in
together.

fGroupBookingFaciIity

type \GroupBooldngEnun‘eration
default \ unknow n

Classification of GROUP FACILITY type
- TPEG pti23.

Figure 179 — GroupTicket — XSD

7.6.1.3.6.2 GroupTicketSizeGroup — Group

The GroupTicketSizeGroup specifies the number and characteristics of persons entitled to travel in
addition to the holder of an access right.
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Table 128 — GroupTicketSizeGroup — Group

Classifi- Name Type Cardinality Description

cation
Minimum- xsd:integer 0:1 Minimum number of persons overall allowed on
NumberOf- GROUP TICKET.
Persons
Maximum- xsd:integer 0:1 Maximum number of persons overall allowed on
NumberOf- GROUP TICKET.
Persons
Minimum- xsd:integer 0:1 Minimum number of card holders required to
NumberOf- qualify for this GROUP TICKET.
CardHolders

“cntd» | companion- CompanionProfile 0:* COMPANION OR GROUP allowed in each USER

Profiles PROFILE category.

GroupTicketSizeGroup [F] EH

Elements for GROUP TICKET Group.

7.6.1.3.6.2.1

—1 | companionProfiles IJ'II |

JEMinim umNumberOfPersons
| type | NumberOfPassengers

Maximum number of persons ov erall allowed on ticket.

=MaximumNumberOfPersons
type | NumberOfPassengers

Maximum number of persons ov erall allowed on ticket.

=MinimumNumberOfCardHolders
type | NumberOfPassengers

Minium number of card holders needed on ticket, if any

type \ companionProfiles_RelStructure %

Minimum and maximum numbers of users in each categoiry
allowed on GROUP TICKET.

companionProfiles_RelStructure

fCom panionProfileRef
| type \ CompanionProfileRef Structure

Reference to a COMPANION PROFILE PARAMETER

'CompanionProfiIe
type | CompanionProfile_VersionStructure

The number and characteristics of a category iff users allowed
on the ticket.

Figure 180 — GroupTicketSizeGroup — XSD

GroupChecklin — Allowed values

The following table shows the allowed values for GroupChecklIn (GroupCheckinEnum).
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Table 129 — GroupCheckin — Allowed values

Value Description
none No group check in.
required Passengers must check in together.
allowed Passengers may check in together.




7.6.1.3.6.2.2

GroupDiscountBasis — Allowed values

The following table shows the allowed values for group discount GroupDiscountBasis. (GroupDiscount-

BasisEnum).
Table 130 — GroupDiscountBasis — Allowed values
Value Description
none No companion allowed.
free All members free.

discountForAll

Discount for all members of group.

discountForFirstMemberOfGroup

Discount for first member of group only.

discountForSecondAndSubsequentMembersOfGroup

Discount for second and subsequent member of group.

stepDiscount

Discount depends on number of people in group.

7.6.1.3.6.3 UserProfile — Model Element

The social profile of a passenger, based on age group, education, profession, social status, sex etc., often
used for allowing discounts: 18-40 years old, graduates, drivers, unemployed, women etc.

Table 131 — UserProfile — Element

Classifi- Name Type Cardinality Description
cation
> > UsageParameter > USER PROFILE inherits from USAGE
PARAMETER.
«PK» |id UserProfileldType 11 Identifier of USER PROFILE.
«FK» | BaseUserProfile- | UserProfileldType 0:1 Base USER PROFILE which this profile refines.
Ref
«FK» | TypeOf- TypeOfConcessionRef 0:1 Classification by type of concession.
ConcessionRef
UserType UserTypeEnum 0:1 Classification of user type.
GROUP | UserProfile- UserProfile- 0:1 Elements describing eligibility conditions for user.
Qualification- QualificationGroup
Group
GenderLimitation | GenderLimitationList 0:1 Gender required by USER PROFILE. Relevant for
single sex accommodation products.
ProofRequired ProofOfldentityEnum 0:1 Proof required for type of user.
DiscountBasis DiscountBasisEnum 0:1 Nature of discount for this type of user. See
earlier.
companion- CompanionProfile 0:* COMPANION PROFILEs describing users who
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Profiles may travel with user.

UserProfile_VersionStructure (restriction)

Brettributes

— ; DataManagedObjectGroup [H]

Common Properties of an object managed by a responsible
ORGANISATION.

X —vee— = [FH{ PriceableObjectGroup

UserProfile J_. Elements for a PRICEABLE ELEMENT.

type [ UserProfile Ver5|0n51ructure"|" x \3{(UsageParameterGroup |9

The social profile of a passenger, based on age group, education,
profession, social status, sex etc., often used for allowing Elements for USAGE PARAMETER Group.
discounts: 18-40 years old, graduates, drivers, unemployed,

women etc *[=BaseUserProfileRef Eé
type [ UserProfileRefStructure 7
0+.12
Base Prifle on which this User profile is based. Assume all
propertoes from base that are not explicitly stated on subprogile
,TypeOfConcessionRef n
\ type \TypeOfConcessionRefStructure T

0*t.12
Reference to a TYPE OF CONCESSION.

x EUserType
type | UserTypeEnumeration

g:H 1
Basis on which a companion is allowed.

UserProfileQualificationGroup [#]
__x UserProfileGroup 3 E)a_ Elements for USER PROFILE Group.

Elements for USER PROFILE Group. x fGenderLimitation
\ type \ GenderLimitationEnumeration

0+.12
Classification GENDER LIMITATION

~ EProofRequired
| type | ProofOf identity Enumeration
(kS

Ty pe of Proof Requred

X = .
DiscountBasis

type | DiscountBasisEnumeration
o+.1-

Nature of discount for this profile

_ 17| companionProfiles n
type | companionProfiles_RelStructure b

0+.12

Minimum and maximum numbers of users in each categoiry
allowed on GROUP TICKET.

Figure 181 — UserProfile — XSD
7.6.1.3.6.3.1  UserProfileQualificationGroup — Group

The UserProfileQualificationGroup specifies attributes describing the eligibility of a user to belong to a
USER PROFILE.

Table 132 — UserProfileQualificationGroup — Group

Classifi- Name Type Cardinality Description
cation

MinimumAge xsd:integer 0:1 Minimum age for membership of USER PROFILE.
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MaximumAge xsd:integer 0:1 Maximum age for membership of USER
PROFILE.

MonthDayOn- xsd:gmonthDay 0:1 Day / Month on which age applies. if any.

WhichAge-

Applies

MinimumHeight | LengthType 0:1 Minimum height for membership of USER
PROFILE. For example to restrict access for
health and safety reasons.

MaximumHeight |LengthType 0:1 Maximum weight for membership of USER
PROFILE. This may be relevant for example for
judging large dogs, or a limit on children.

LocalResident xsd:boolean 0:1 Whether user must be local resident. Default is
true.

resides ResidentialQualification 0:* RESIDENTIAL QUALIFICATIONs for USER
PROFILE - if more than one, these will be
logically ORed together.

JEMinimumAge
;type xsd:integer
Minimum age to be eligible for profile.
FMaximumAge
ﬁ‘type xsd:integer
Maximum age to be eligible for profile.
{EMonthDayOnWhichAgeAppIieS ‘
| type \ xsd:gMonthDay ‘
Date on which Age Applies, if fixed annually
JEMinimumHeight i
| type [ xsd:integer |
(UserProfiIeQuaIificationGroupE' @ Minimum height to be eligible for profile.
Elements for USER PROFILE Group. IEMaximum Height
itype xsd:integer
Maximum height to be eligible for profile.
JELocalResident
| type | xsd:boolean
Whether user must be Local Resident
residentialQualifications_RelStructure
-
4 i resides ,J-,, fResidentiaIQuaIificationRef

[type [ residentialQualifications_RelStructure T

Minimum and maximum numbers of users in each categoiry

allowed on GROUP TICKET.

type | ResidentialQualificationRef Structure

Reference to a RESIDENTIAL QUALIFICATION
PARAMETER.

,ResidentiaIQuaIification -
type \ ResidentialQualification_VersionStructure

The number and characteristics of a category iff users allowed
on the ticket.

Figure 182 — UserProfileQualificationGroup— XSD

7.6.1.3.6.3.2

ResidentialQualification — Model Element

The RESIDENTIAL QUALIFICATION element describes a requirement to live in a certain area.
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Table 133 — ResidentialQualification — Element

Classifi- Name Type Cardinality Description
cation
> > VersionedChild > RESIDENTIAL QUALIFICATION inherits from
VERSIONED CHILD. See NeTEx Partl.
«PK» |id ResidentialQualification- 1:1 Identifier of RESIDENTIAL QUALIFICATION.
IdType
Name MultilingualString 0:1 Name of RESIDENTIAL QUALIFICATION.
Description MultilingualString 0:1 Description of RESIDENTIAL QUALIFICATION.
ParentRef UsageParameterRef 0:1 Parent USER PROFILE for whom this specifies a
RESIDENTIAL QUALIFICATION.
MustReside xsd:boolean 0:1 Whether the user must or must not reside in
specified TOPOGRAPHIC PLACE.
Topographical- | TopographicalPlaceRef 0:1 TOPOGRAPHIC PLACE for which residency rule
PlaceRef applies. See NeTEx Partl.

[ ResidentialQualification

type | ResidentialQualification_VersionStructure

The number and characteristics (weight, volume) of luggage that

a holder of an access right is entitled to carry .

7.6.1.3.6.3.3

ResidentialQualification_VersionStructure (restriction)

-
— ﬂg VersionedChildGroug [{]

Elements for a VERSIONED CHILD

% — —— . ]
ResidentialQualificationGroup [=] @F [type | UsageParameterRefStructure Q

Elements for RESIDENTIAL QUALIFICATION Group

x[= I’
Name

— =

(e [inguatsing

(0=
Name of FARE PRODUCT.

xFDescr\ptlun i
—
| type | MultiingualString

OF Il
Description of FARE PRODUCT

x}zParemRef I

0*.1_
Parent USRE PROGIEL or GROUP TICKET for which this
specifes the member ruls

S
¥ =MustReside I
e
| type | xsd:boolean ||
e,

o*.1_

Whthere the user must reside or must not reside in given place.

77XETopographicPlaceRef i
| type | TopographicPlaceRef Structure

o*.1_
Reference to a TOPOGRAPHIC PLACE

Figure 183 — ResidentialQualification — XSD

ProofRequired — Allowed values

The following table shows the allowed values for The following table shows the allowed values for
ProofRequired (ProofOfldentityEnum).
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Table 134 — ProofRequired — Allowed values

Value

Description

noneRequired

No proof required.

passport

Proof is to show a passport.

drivi

ngLicence

Proof is to show an driving licence.

membershipCard

Proof is to show an Identify document. such as a passport or driving licence.

studentCard Proof is to show an student card.
identityDocument Proof is to show an Identify document.
creditCard Proof is to show a credit card.

medicalDocument

Proof is to show an medical document or letter from a medical authority.

letterWIthAddress Proof is to show a letter or bill from a an organisation to applicant’s address.
measurement Height measurement.
other Other proof.

7.6.1.3.6.4 CompanionProfile — Model Element

The COMPANION PROFILE specifies the number and characteristics of persons entitled to travel in addition to
the holder of an access right, for example children, wheelchair carer, etc.

Table 135 — CompanionProfile — Element

Classifi- Name Type Cardinality Description
cation
> > UsageParameter > COMPANION PROFILE inherits from USAGE
PARAMETER.
«PK» |id GroupTicketUserldType 11 Identifier of COMPANION PROFILE.
ParentRef UsageParameterRef 0:1 Parent USER PROFILE for whom this specifies
an allowed companion type.
«FK» | UserProfileRef UserProfileRef 0:1 Reference USER PROFILE defining a category of

people eligible to be a companion.

MinimumNumber | xsd:integer 0:1 Minimum number of persons overall allowed of
OfPersons this type.
MaximumNumbe | xsd:integer 0:1 Maximum number of persons overall allowed of
rOfPersons this type.
DiscountBasis DiscountBasisEnum 0:1 Nature of discount for this type of user. See

allowed values earlier.
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[ CompanionOrGroupMember

1

CompanionOrGroupMember_VersionStructure (restriction)

II pe | CompanionOrGroupMember VersionSIruclure‘T’JI

The number and characteristics (weight, volume) of luggage that

a holder of an access right is entitled to carry

7.6.1.3.6.5

7 | Eattributes

Ll @ [ DataManagedObjectGroup

Common Properties of an object managed by a responsible

ORGANISATION

X(vaa [+ PriceableObjectGroup [3]

Elements for a PRICEABLE ELEMENT

Ll @— [T UsageParameterGroup [1]]

Elements for USAGE PARAMETER Group.

" CrmmosemmesorE (8

Elements for COMPANION OR GROUP MEMBER Group.

* = parentRef T
| type \ UsageParameterRefStructure T

ot.1-
Parent USRE PROGIEL or GROUP TICKET for which this
specifes the member ruls

TP —
}'UserProflleRef i
— - =
| type | UserProfileRef Structure
O
Reference to a USER PROFILE PARAMETER

Ty

X =MinimumNumberOfPersons |
|
|

| type | NumberOfPassengers

(ORI

Minimum number of persons ov this ty pe allowed on ticket.

*=MaximumNumberOfPersons |
| type | NumberOfPassengers |

ot.1-

Maximum number of persons of this ty pe allowed on ticket.

X[= . h
—— | DiscountBasis H
| type | DiscountBasisEnumeration ||

ot.1-
Nature of discount for this profile

Figure 184 — CompanionProfile — XSD

CommercialProfile — Model Element

A category of users depending on their commercial relations with the operator (frequency of use, amount of
purchase etc.), often used for allowing discounts.

Table 136 — CommercialProfile — Element

Classifi- Name Type Cardinality Description
cation
> > UsageParameter > COMMERCIAL PROFILE inherits from USAGE
PARAMETER.
«PK» |id CommercialProfileldType 11 Identifier of COMMERCIAL PROFILE.
«FK» | TypeOf- TypeOfConcessionRef 0:1 Reference to a TYPE OF CONCESSION.
ConcessionRef
Consumption- xsd:anyType 0:1 Consumption amount associated with
Amountr COMMERCIAL PROFILE.
Consumption- xsd:anyType 0:1 Units for Consumption amount associated with
Units COMMERCIAL PROFILE.
GeneralGroupOf | GeneralGroupOf- GROUP OF ORGANISATIONs or other entities
EntitiesRef EntitiesRef associated with the COMMERCIAL PROFILE.
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CommercialProfile_VersionStructure (restriction)

| Erettributes
= [} DataManagedObjectGroup [H

Common Properties of an object managed by a responsible
ORGANISATION

[} PriceableObjectGroup [

Elements for a PRICEABLE ELEMENT

[ UsageParameterGroup [

Elements for USAGE PARAMETER Group.

i

| CommercialProfile
|1 pe | CommercialProfile VersionStructure'T'

X

A category of users depending on their commercial relations with
the operator (frequency of use, amount of purchase etc.), often
used for allowing discounts. x

__x CommercialProfileGroup 5

Elements for COMMERCIAL PROFILE Group.

B

x :TypeOfConcessionRef

type | TypeOfConcessionRefStructure %

X = .
ConsumptionAmount
P
type | CurrencyAmountType
o+.1-
Financtial Factor

*/=consum ptionUnits
type | xsd:decimal
(O
Comsumtion Factor

Reference to a TYPE OF CONCESSION

0*.1_

,fxEGeneraIGroupOfEntitiesRef

| type | GeneralGroupOf EntitiesRef Structure #

0*.1_

Reference to a GENERAL GROUP OF ENTITies.

Figure 185 — CommercialProfile — XSD
7.6.1.3.6.6 TypeOfConcession — Model Element
A classification of USER PROFILE by type of person eligible to use it

Table 137 — TypeOfConcession — Element

Classifi- Name Type Cardinality Description
cation
> > TypeOfValue > TYPE OF CONCESSION inherits from TYPE OF
VALUE. See NeTEx Partl.
«PK» |id TypeOfConcession- 11 Identifier of TYPE OF CONCESSION.
IdType
“‘cntd» | Alternative- AlternativeName 0:* Alternative names for VALUE.
Names

TypeOfConcession
type | TypeOfConcession_VersionStructure

Category of concession user

TypeOfConcession_VersionStructure (restriction)

7 (B

x —m—ﬂB—(DataNkanagedObjectGroupE

Common Properties of an object managed by a responsible
ORGANISATION.

s ——-—ﬂE—(TypeOfValueGroupE

Elements for TYPE OF VALUE.

‘ alternativeNames .
| type [ alternativeNames_RelStructure
[(O=ER

c=-N

~ (—--— ﬂB (TypeOfConcessionGroude

Elements for TYPE OF CONCESSION Group.

Alternatvie names for value.

Figure 186 — TypeOfConcession — XSD
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7.6.1.3.7

7.6.1.3.7.1

EntitlementRequired — Model Element

Receiving of entitlement from another FARE PRODUCT .

Usage Parameter: Entitlement — Attributes and XSD

Table 138 — EntitlementRequired — Element

Qualification-
Period

Classifi- | Name Type Cardinality | Description
cation
> > UsageParameter > ENTITLEMENT REQUIRED inherits from
USAGE PARAMETER.
«PK» |id EntitlementRequired- 1:1 Identifier of ENTITLEMENT REQUIRED.
IdType
«FK» | ServiceAccess- | ServiceAccessRightRef 0:1 Entittement comes from the referenced FARE
RightRef PRODUCT.
Minimum- xsd:duration 0:* Minimum period that required product must be

held in order to be eligible.
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EntitlementRequired_VersionStructure (restriction)

[Brettributes

X a: DataManagedObjectGroup [{]

Common Properties of an object managed by a responsible
ORGANISATION

S a: PriceableObjectGroup [{]
Elements for a PRICEABLE ELEMENT.
| EntitlementRequired ,J..

x
- - = UsageParameterGroup [
[type [EntitlementRequired_VersionStructure T @ 9 s

A rerirement to a SERVICE ACCESS RIGHT in order to purchas Elements for USAGE PARAMETER Group.

eor use PRODUCT.

* :ServiceAccessRightRef %
[t

ype [ ServiceAccessRightRefStructure

(O
Reference to a SERVICE ACCESS RIGHT

fEntitIementProductRef

| type | EntitlementProductRefStructure
Reference to a ENTITLEMENT PRODUCT.

=FareProductRef

type | FareProductRefStructure

Reference to a FARE PRODUCT.

[FAmountOfPriceUnitProductRet
\ type \ArmuntOfPriceUnitProductRefStructure

Reference to a AMOUNT OF PRICE UNIT PRODUCT.

=Preass ignedFareProductRef
type \ PreassignedFareProductRef Structure

Reference to a PREASSIGNED FARE PRODUCT

—x EntitlementRequiredGroup B E}

SupplementProductRef
Elements for ENTITLEMENT REQUIRED Group. | type | SupplementProductRef Structure

Reference to a SUPPLEMENT PRODUCT.

ESaleDiscoumRightRef
| type | SaleDiscountRightRef Structure

Reference to a SALES DISCOUNT RIGHT.

‘!CappedDiscoumRightRef
| type [ CappedDiscountRightRef Structure
Reference to a CAPPED DISCOUNT RIGHT

‘!UsageDiscountRightRef
| type | UsageDiscountRightRef Structure
Reference to a USAGE DISCOUNT RIGHT.

‘EThirdPartyProductRef %

| type [ ThirdParty ProductRefStructure
Reference to a THIRD PARTY PRODUCT

7x‘=
\

Minimum QualificationPeriod
type [xsd:duration |

0*.1-

Minimum duration that required product must be held o be
eligible

Figure 187 — EntitlementRequired — XSD

7.6.1.3.7.2 EntitlementGiven — Model Element

Granting of entitlement to another FARE PRODUCT.

Table 139 — EntitlementGiven — Element

Classifi- Name Type Cardinality Description
cation
> > UsageParameter > ENTITLEMENT GIVEN inherits from USAGE
PARAMETER.
«PK» |id EntitlementGivenldType 11 Identifier of ENTITLEMENT GIVEN.
«FK» | ServiceAccess- | ServiceAccessRightRef 0:1 Entittement comes from the referenced FARE
RightRef PRODUCT.
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EntitlementType | EntitlementTypeEnum 0:1 Type of entitlement. See allowed values below.
Minimum- xsd:duration 0:1 Minimum period that product must be held for
Qualification- entitlement to be granted.
Period
EntitlementGiven_VersionStructure (restriction)
-
Common Properties of an object managed by a responsible
ORGANISATION.
Elements for a PRICEABLE ELEMENT
| EntitlementGiven ,l. @E l:

|type | EntitementGiven_VersionStructure 'I"

A right to a SERVICE ACCESS RIGHT igiven by a FARE
PRODUCT.

7.6.1.3.7.2.1

Elements for USAGE PARAMETER Group.

__x EntitlementGivenGroup [ E)}

Elements for ENTITLEMENT GIVEN Group.

x‘:ServiceAccessRightRef
\ type | ServiceAccessRightRefStructure

o*.1-
Reference to a SERVICE ACCESS RIGHT

[FEntitlementProductRet
! type | EntitlementProductRef Structure
Reference to a ENTITLEMENT PRODUCT

[FFareProductRef
\ type | FareProductRef Structure

kReference to a FARE PRODUCT

‘EAmountOfPriceUnitProductRef ‘$_

\ type | AmountOf PriceUnitProductRef Structure
Reference to a AMOUNT OF PRICE UNIT PRODUCT.

!PreassignedFareProductRef
[type | PreassignedFareProductRef Structure
IReference to a PREASSIGNED FARE PRODUCT

‘ESupplem entProductRef
| type | SupplementProductRefStructure

Reference to a SUPPLEMENT PRODUCT.

‘ESaIeDiscoumRightRef é
| type \ SaleDiscountRightRefStructure T
Reference to a SALES DISCOUNT RIGHT.

‘!CappedDiscountRigthef
\ type | CappedDiscountRightRefStructure
Reference to a CAPPED DISCOUNT RIGHT.

l UsageDiscountRightRef
| type | UsageDiscountRightRef Structure

Reference to a USAGE DISCOUNT RIGHT.

s

ThirdPartyProductRef
type \ ThirdPartyProductRef Structure
Reference to a THIRD PARTY PRODUCT.

* =EmitlememType W

| type | EntitlementTypeEnumeration |
0*.12

Ty pe of Entitlement given

°

=Minim umQualificationPeriod |
|

| type [ xsd:duration

o*.1-
Minimum duration that required product must be held o be
eligible

Figure 188 — EntitlementGiven — XSD

EntitlementType — Allowed values

The following table shows the allowed values for EntitlementType (EntitlementTypeEnum)
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7.6.1.3.8.1

Table 140 — EntitlementType — Allowed values

Value Description

use

Entitlement is to use product.

purchase

Entitlement is to purchase product.

none

No entitlement.

Usage Parameter: Luggage — Attributes and XSD

LuggageAllowance — Model Element

The number and characteristics (weight, volume) of luggage that a holder of an access right is entitled to

carry.
Table 141 - LuggageAllowance — Element
Classifi- Name Type Cardinality Description
cation
> > UsageParameter > LUGGAGE ALLOWANCE inherits from USAGE
PARAMETER.
«PK» |id LuggageAllowance- 1:1 Identifier of LUGGAGE ALLOWANCE.
IdType
BaggageUse- BaggageUseEnum 0:1 Use of baggage covered by the allowance. See
Type allowed values below.
BaggageType LuggageUseEnum 0:1 Type of baggage covered by the allowance. See
allowed values below.

Luggage- LuggageAllowanceEnum 0:1 Classification of allowance type. See allowed
AllowanceType values below.
Maximum- xsd:nonNegativelnteger 0:1 Number of bags allowed.
NumberOfltems
Maximum- LengthType 0:1 Maximum bag height.
BagHeight
Maximum- LengthType 0:1 Maximum bag width.
BagWidth
Maximum- LengthType 0:1 Maximum bag depth.
BagDepth
Maximum- WeightType 0:1 Maximum bag weight.
BagWeight
TotalWeight WeightType 0:1 Total Weight limit of LUGGAGE ALLOWANCE.
Luggage- LuggageChargingBasis 0:1 Basis on which luggage is charged. See allowed
ChargingBasis eEnum values below.
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LuggageAllowance_VersionStructure (restriction)

s
EntityInVersionGroup

(O
Common Properties of an ENTITY IN VERSION

x DataManagedObjectGroup [H]

Common Properties of an object managed by a responsible ORGANISATION

x
e = G PriceableObjectGroup |3
[ Luggageliowance iy = J p ]
type LuggageAllow ance_VersionStructure Elements for a PRICEABLE OBJEC
volume) of luggage that a holder of ai %
olume) of luggage that a holc of an A= UsageParame(erGroup

Elements for USAGE PARAMETER Group.

The number
access right

aggageUseType |
| type [ BaggageUseTypeEnumeration |

[

f Baggage use.

~BaggageType |
type | BaggageTypeEnumeration |

(O

Ty pe of Baggage described by this allowance

*[FLuggageAllowanceType I

| type [ LuggageAllow anceTypeEnumeration |
e

(O

Summary of luggage allowance ty pe.

MaximumNumberitems |
Ltype xsd:\nteéer |

o*.1
wed for hand luggage.

Maximum number of ite

Maximum BagHeight |
| type | LengthType |
(Ot

LuggageAllow anceGroup ] EE— Maximum height of a bag

Elements for LUGGAGE ALLOWANCE Group.

Maximum BagWidth |

(RS
Maximum width of a bag
i —————

LuggageAliow anceSizeGroup |] EB*W
pe [ LengthType |

Elements for LUGGAGE ALLOWANCE Group.
o*.1-

Maximum depth of a bag,

Maximum BagWeight |

pe | WeightType
Puils

Maximum weight of a bag.

TotalWeight
type [ WeightType

il
Maximum weight of a bag.
- uggageChargingBasis ﬂ
| type | LuggageChargingBasisEnumeration ||
e
(O£

Basis on which lugggage is charged.

Figure 189 — LuggageAllowance — XSD

7.6.1.3.8.1.1 BaggageType — Allowed values
The following table shows the allowed values for BaggageType (BaggageTypeEnum).

Table 142 — BaggageType — Allowed values

Value Description

handbag Hand bag.

handLuggage Hand luggage.

smallSuitcase Small suitcase.
suitcase Suitcase.
trunk Trunk.
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oversizeltem

Oversized item.

bicycle

Bicycles.

sportingEquipment

Sporting equipment.

skis

Skis.

musicallnstrument

Musical Instruments.

pushChair

Push chair.

motorizedWheelchair

Motorized Wheelchair.

largeMotorizedWheelchair

Large on street Motorized Wheelchair.

7.6.1.3.8.1.2

7.6.1.3.8.1.3

wheelchair Wheelchair (non-motorized).

smallAnimal Small animal.

animal Animal.

game Dead Game animals.

motorcycle Motor cycle.

other Other baggage item.
LuggageAllowance — Allowed values

The following table shows the allowed values for LuggageAllowance (LuggageAllowanceEnum).

Table 143 — LuggageAllowance — Allowed values

Value Description
none Luggage is to carry on.
unlimited Unlimited baggage allowance.
single Single bag allowed.
limited Baggage limited by restriction.

LuggageUse — Allowed values

The following table shows the allowed values for LuggageUse (LuggageUseTypeEnum)

Table 144 - LuggageUseType — Allowed values

Value

Description

carryOn

Luggage is to carry on.

checkin

Luggage is to check in.
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oversizeChecklin

Oversize bag check in.

7.6.1.3.8.1.4

LuggageChargingBasis — Allowed values

The following table shows the allowed values for LuggageChargingBasis (LuggageChargingBasisEnum).

Table 145 - LuggageChargingBasis — Allowed values

Value Description
free Luggage is free.
chargedByltem Luggage is charged by item (subject to item size and weight restrictions)..
chargedByWeight Luggage is charged by weight.
other Luggage is charge don a different basis
76.1.3.9 Usage Parameter: Booking — Attributes and XSD
7.6.1.3.9.1 PurchaseWindow — Model Element

Period in which the product must be purchased.

Table 146 — PurchaseWindow — Element

Classifi- Name Type Cardinality Description
cation
> > UsageParameter > PURCHASE WINDOW inherits from USAGE
PARAMETER.

«PK» |id PurchaseWindowldType 11 Identifier of PURCHASE WINDOW.

PurchaseWhen PurchaseWhenEnum 0:1 When purchase may be made. See allowed
values below.

LatestTime xsd:duration 0:1 Latest time on specified last day when ticket can
be purchased.

MinimumPeriod- | xsd:duration 0:1 Minimum duration before departure that ticket

BeforeDeparture may be purchased.

«FK» | MinimumPeriod- | TimelntervalRef 0:1 Minimum period before departure that purchase
IntervalRef must be made - as arbitrary interval.
MaximumPeriod- | xsd:duration 0:1 Maximum duration before departure that ticket
BeforeDeparture may be purchased.

«FK» | MaximumPeriod- | TimelntervalRef 0:1 Maximum period before departure that purchase
IntervalRef must be made - as arbitrary interval.
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[ PurchaseWindow

type | PurchaseWindow _VersionStructure

The numbe

7.6.1.3.9.1.1

characteristics of persons entitled to use the public transport
service instead of the original customer

PurchaseWindow _VersionStructure (restriction)

— [E]

X g; EntityInVersionGroup £
S A

o*.1-
Common Properties of an ENTITY IN VERSION

Lt @— [ DataManagedObjectGroup [
x }— PriceableObjectGroup [H]

Elements for a PRICEABLE OBJECT

Lt [ UsageParameterGroup []

Elements for USAGE PARAMETER Group.

PurchaseWindow Group [=]] EI

Elements for PURCHASE WINDOW Group.

Common Properties of an object managed by a responsible ORG:

= I
LatestTime Il

—

1
Minimum PeriodIntervalRef
| type | TimelntervalRefStructure ]

o}
7)(}’ Maximum PeriodIntervalRef 5
| type | TimeIntervalRef Structure

ANISATION

T —
xi’PurchaseWhen It

Ml __|f
1typc PurchaseWhenEnumeration ||
o*.1.

When ticket can be purchased
xX=
[ype [xsdtime |
o*.1_

Latest time on specified la

hen ticket can be purchased,

xl;Minimum PeriodBeforeDeparture H

| type [xsd:duration |

ot.1
Minimum period before departure that purchase must be made.

®

o+ .1l

Minimum period before departure that purchase must be made - as arbitrary
interval

IS I
xi Maximum PeriodBeforeDeparture |

|
| type [ xsd:duration |

[OEgES

Maximum period before departure that purchase canbe made.

0*.1-
Maximum period before departure that purchase must be made - as arbitrary
interval

Figure 190 — PurchaseWindow — XSD

PurchaseWhen - Allowed values

The following table shows the allowed values for PurchaseWhen (PurchaseWhenEnum).

7.6.1.3.9.2

Table 147 — PurchaseWhen — Allowed values

Value

Description

timeOfTravelOnly

Purchase may only be made at time of travel.

dayOfTravelOnly

Purchase may only be made on day of travel.

advanceOnly Purchase may only be made in advance.

untilPreviousDay Purchase may only be made in advance up until the day
previous to dravel..

advanceAndDayOfTravel Purchase may be made in advance or on day of travel.

other Other limitation on who may make a booking.

Reserving — Model Element

Indicating whether the access right requires reservation and any limitations on making and changing

reservations.
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Table 148 — Reserving — Element

Classifi- Name Type Car.dln Description
. ality
cation
> > UsageParameter > | RESERVING inherits from USAGE PARAMETER.

«PK» |id ReservingldType 1:1 | Identifier of RESERVING.
Reserving- ServiceReservation- 0:* | Nature of reservations required. See NeTEx Partl for
Requirements FacilityEnum allowed values.
Minimum- xsd:integer 0:1 |Minimum number of persons allowed on a
NumberToReserve reservation.
MaximumNumber- | xsd:integer 0:1 |Minimum number of persons allowed on a
ToReserve reservation.
MustReserve- xsd:boolean 0:1 | Whether a whole compartment must be reserved.
Whole-
Compartment.
Reservation- Reservation- 0:1 | Nature of reservation fee. See allowed values below.
ChargeType ChargeTypeEnum
FeeBasis PerBasisEnum 0:1 |Basis on which refund is made. See allowed values

below.

HasFree- xsd:boolean 0:1 | Whether connecting reservations are all free or not.
Connecting-
Reservations
NumberOfFree- xsd:integer 0:1 | Number of free connecting reservations allowed.
Connecting-
Reservations

“‘ecntd» | Booking- BookingArrangements 0:1 | Booking arrangements. See below.
Arrangements
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type | Reserving_VersionStructure

The numbe
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Reserving_VersionStructure (restriction)
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)

} DataManagedObjectGroup [£]
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ST [ PriceableObjectGroup [

Elements for a PRICEABLE ELEMENT.

aE? UsageParameterGroup [1]

Elements for USAGE PARAMETER Group.

ct managed by a responsible

xE ] ™
["ReservingRequirements |

| type | ServiceReservationFacilityListOf Enumerations |

ot.1_

Nature of resrevation requried

® i
MinimumNumberToReserve |
b T
| type | xsd:integer |
T2l

Minimum number of passengers required to be able to make a

reserv ation.

*=MaximumNumberToReserve
1

| type | xsd:integer
]
o*.1_
Minimum number of passs required to be able to make a
reserv ation.

¥ “MustReservewholeCompartment ||

| type | xsd:boolean |
ot

Must Reserve a whole compartment. Default i

7Reserval\onChargeType ‘

| type [ ReservationChargeTypeEnumeration |

il

“C a2

Elements for RESERVING Group,

Nature of resrev ation fee

| type | PerBasisEnumeration ||
0*.1_

Whether othere is afeed for reselling.

ReservingCalculationGroup [ @

Elements for RESERVING Group.

las FreeConnectingReservations “

type [ xsd:boolean

o*.1-
Whether there is an additional fee for connecting reserv ations

NumberOfFreeConnectingReservations h‘

| type | xsd:integer |
0*.1-

Whether there is an additional fee for connecting reserv ations.

* BookingArrangements ;
| type | BookingArrangements Structure ]
(O

Booking A rrangements for Reserv ations.

7.6.1.3.9.2.1

Figure 191 — Reserving — XSD

ReservationCharge — Allowed values

The following table shows the allowed values for ReservationCharge (ReservationChargeEnum).

Table 149 — ReservationCharge — Allowed values

Value

Description

none

No reservation fee.

singleFeeForReturnTrip

Refund is per person.

feeForEachDirection

Separate reservation fee is for each direction of travel.

feeForEachLeg

Separate reservation fee is for each leg.

7.6.1.3.9.2.2

FeeBasis — Allowed values

The following table shows the allowed values for FeeBasis (PerBasisEnum).
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7.6.1.3.9.3

Table 150 — PerBasis — Allowed values

Value

Description

perOffer Refund is per offer.

perPerson Refund is per person.

Booking Arrangements — Model Element

Details of the booking arrangements for a service.

Table 151 — BookingArrangements — Element

Classifi- | Name Type Cardin- Description
cation ality

BookingMethods | BookingMethodEnum 0:* Booking method. See allowed values for
BookingMethod below.

BookingAccess | BookingAccessEnum 0:1 Who can make a Booking. See allowed values for
BookingAccess below.

BookWhen PurchaseMomentEnum 0:1 When booking must be made. See allowed values
earlier. See allowed values for PurchaseWhen
earlier.

BuyWhen BuyWhenListOfEnums 0:* One or more stages of journey when purchase
must be made. See allowed values for
PurchaseMoment below.

LatestBooking- | xsd:time 0:1 Latest time in day that booking can be made.

Time

BookingUrl xsd:anyURI 0:1 Booking url if different from info url (i.e. Contact
URL).

Minimum- xsd:duration 0:1 Minimum interval in advance of departure day or

BookingPeriod time that service may be ordered.

“cntd» |bookingNotes MultilingualString 0:* Additional notes about booking.
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EBookingMethods
type | BookingMethodListOf Enumerations

Allowed Ways of Making a BOOKING.

EBookingAccess

type | BookingAccessEnumeration

Who can make a booking. Default is public.

=BookWhen
type | PurchaseWhenEnumeration

When Booking can be made.

= BuyWhen
type | PurchaseMomentListOf Enumerations

- When purchase can be made.
(BookmgArrangementsGrouij E)ﬂ

Elements for BOOKING ARRANGEMENTS.

ELatestBookingTime

type | xsd:time

Latest time in day that booking can be made.

=Minimum BookingPeriod

type [ xsd:duration

Minimum interval in advance of departure day or time that Service may be
ordered.

EBookingUrI

type | xsd:anyURI

URL for booking.

EBookingNote -
type | MultilingualString

Note about booking the FLEXIBLE LINE.

Figure 192 — BookingArrangements — XSD

7.6.1.3.9.3.1 BookingMethod- Allowed values

The following table shows the allowed values for BookingMethod (BookingMethodEnum)

Table 152 — BookingMethod — Allowed values

Value Description
callDriver Call the driver to book a journey.
callOffice Call an office to book a journey.
online Book a journey online.
other Book a journey by other means.
phoneAtStop Book by using phone at stop.
text Book by sending a text message.
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7.6.1.3.9.3.2

none

No booking method.

BookingAccess — Allowed values

The following table shows the allowed values for BookingAccess (BookingAccessEnum)

7.6.1.3.9.3.3

The following table shows the allowed values for PurchaseMoment (PurchaseMomentEnum)

7.6.1.3.94

Table 153 — BookingAccess — Allowed values

Value

Description

public

Public may make a booking.

authorisedPublic

Certain members of public may make a booking.

staff

Staff may make a booking.

other

Other limitation on who may make e a booking.

BuyWhen — Allowed values

Table 154 — PurchaseMoment — Allowed values

Value

Description

onReservation

Purchase can be made on reservation.

beforeBoarding

Purchase can be made before boarding.

onBoarding

Purchase can be made on boarding.

afterBoarding

Purchase can be made after boarding while travelling.

onCheckOut

Purchase can be made on checkout.

other

Purchase can be made at other moment.

Cancelling — Model Element

Requirements for cancelling a booking..

Table 155 — Cancelling — Element

Classifi- Name Type Cardinality Description
cation
> > UsageParameter > CANCELLING inherits from USAGE
PARAMETER.
«PK» |id CancellingldType 11 Identifier of CANCELLING element.
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Booking-

BookingArrangements

0:1

Arrangements for cancellimng a booking. See

Arrangements BookingArrangements earlier.
Cancelling_VersionStructure (restriction)
-
—XE—B—' EntityInVersionGroup E
N 0*.1-
| Cancelling 'l' Common Properties of an ENTITY IN VERSION

| type \ Cancelling_VersionStructure 'T'

service instead of the original customer

X -
The number and characteristics of persons entitled to use the public transport a: DataManagedObjectGroup [+]

7.6.1.31

7.6.1.3.1.1

Transferability — Model Element

Common Properties of an object managed by a responsible ORGANISATION.

S m: PriceableObjectGroup [H

Elements for a PRICEABLE OBJECT

= a= UsageParameterGroup [4]

Elements for USAGE PARAMETER Group.

—— | BookingArrangements !
x CancellingGroup = @ | g. 9
L type] BookingArrangementsStructure ]

Elements for CANCELLING Group.

x|

i

(OB
Booking Arrangements for Cancellations.

Figure 193 — Cancelling — XSD

Usage Parameter: After Sales — Attributes and XSD

The number and characteristics of persons entitled to use the public transport service instead of the original

customer.
Table 156 — Transferability — Element
Classifi- | Name Type Cardinality | Description
cation
> > UsageParameter > TRANSFERABILITY  inherits from USAGE
PARAMETER.
«PK» |id TransferabilityldType 11 Identifier of TRANSFERABILITY.
CanTransfer xsd:boolean 0:1 Whether ticket can be transferred to someone
else.
Maximum- xsd:integer 0:1 Where a product can be used by a limited number
NumberOf- of named users, maximum number of users
NamedUsers allowed.
HasTransferFee |xsd:boolean 0:1 Whether there is a charge for making a transfer.
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| Transferability

iy

Transferability_VersionStructure (restriction)

T
Ll == DataManagedObjectGroup [+

Common Properties of an object managed by a responsible
ORGANISATION

| type | Transferability_VersionStructure 'T'

The number and characteristics of persons entitled to use the

public transport service instead of the original customer.

= EE PriceableObjectGroup [

Elements for a PRICEABLE ELEMENT.

7.6.1.3.1.2

X
=

UsageParameterGroup [
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type | xsd:boolean
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Figure 194 — Transferability — XSD

Reselling — Model Element

Common resale conditions (i.e. for exchange or refund) attaching to the product.

Table 157 — Reselling — Element

Classifi- | Name Type Cardinality | Description
cation
> > UsageParameter > RESELLING inherits from USAGE
PARAMETER.
«PK» |id ResellingldType 11 Identifier of RESELLING.
Allowed ResellTypeEnum 0:1 Whether exchange or refund is allowed. See
allowed values below.
CanChangeClass |xsd:boolean 0:1 Whether user can change class.
Unused- xsd:boolean 0:1 Whether it is possible to exchange partially used
TicketsOnly tickets.
OnlyAtCertain- xsd:boolean 0:1 Whether distribution is restricted to certain points.
Distribution-
Points
GROUP | Reselling- ResellingPeriodGroup 0:1 When Period may take place.
PeriodGroup
HasFee xsd:boolean 0:1 Whether these is a fee for a refund or exchange.
RefundBasis PerBasisEnum 0:1 Basis on which refund is made. See allowed
values below.
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| type | PerBasisEnumeration |
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Whether othere is afeed for reselling.

Figure 195 — Reselling — XSD

7.6.1.3.1.2.1 ResellType — Allowed values
The following table shows the allowed values for ResellTypeEnum (ResellTypeEnum).

Table 158 — ResellTypeEnum — Allowed values

Value Description
none Ticket can never be exchanged or refunded.
partial Partial refund or exchange allowed.
full Full refund allowed.

7.6.1.3.1.3 ResellingPeriod — Group

The ResellingPeriod group species when a refund or exchange may take place.

Classifi- | Name Type Cardinality | Description
cation

ResellWhen ResellWhenEnum 0:1 Event marking when the is exchangeable status of
the ticket changes. See allowed values below.

choice From when refund/exchange can be made
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a | Exchangeable | EmptyType 0:1 Can be exchanged or refunded from any point
FromAnyTime after purchase.
b | Exchangable- |xsd:duration 0:1 Duration to start of period before (negative) or
FromDuration after (positive) the trigger point (i.e. either Start Of
Validity or First Use ) or that ticket may be
exchanged or refunded.
«FK» |Exchangeable- TimelntervalRef 0:1 Timelnterval determining period from which
FromintervalRef exchange can be made relative to trigger point.
choice Until when refund/exchange can be made
a | Exchangeable |EmptyType 0:1 Can be exchanged or refunded up until any point
FromAnyTime after purchase.
Exchangable- | xsd:duration 0:1 Duration to end of period before (negative) or after
UntilDuration ( positive) the trigger point (i.e. either Start Of
Validity or First Use ) that ticket may be
exchanged or refunded.
«FK» |Exchangeable- TimelntervalRef 0:1 Timelnterval determining period up until which
UntillntervalRef exchange can be made relative to trigger point.

“ResellWhen

type | ResellWhenEnumeration

—/EEI-\

Event marking when the is exchangable status of the ticket changes.

EExchangabIeFromAnyTime

type | Empty Type

Special value Can be exhanged from Purchase onwards.

EExchangabIeFrom Duration

type | xsd:duration

Duration to start of period before (negative) or after (positiv e) the trigger point
(i.e. either Start Of Validity or First Use ) or that ticket.

(ResellingPeriodGroupEl' (

N ExchangableFromIntervalRef .

Elements for RESELLING Group.
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Period to start of period before (negative) or after (positive) the trigger point- as
arbitrary interval.

EExchangabIeUntiIAnyTim e

type | Empty Type

Can be exchanged any Time

EExchangableUntiIDuration

type | xsd:duration

Duration to end of period before (negativ e) or after (positive) the trigger point
(i.e. either Start Of Validity or First Use ) or that ticket.

EExchangableUntiIIntervaIRef

type | TimelntervalRef Structure

Period to endof period before (negative) or after (positive) the trigger point- as
arbitrary interval.




7.6.1.3.1.3.1

Figure 196 — ResellingPeriodGroup — XSD

ResellWhen — Allowed values

The following table shows the allowed values for ResellWhen (ResellWhenEnum).

Table 159 — ResellWhen — Allowed values

Value

Description

never

No transaction allowed, i.e. Ticket can never be exchanged or refunded.

beforeStartOfValidityPeriod

Transaction allowed before start of Validity period of ticket.

afterStartOfValidityPariod

Transaction allowed after start of Validity period of ticket.

afterEndOfValidityPariod

Transaction allowed after end of Validity period of ticket.

beforeFirstUse

Transaction allowed before ticket first used.

afterFirstUse

Transaction still allowed after ticket has been partially used.

beforeValidation

Transaction allowed before ticket first validated.

afterValidation

Transaction allowed after ticket first validated.

7.6.1.3.1.4

Exchanging — Model Element

Whether and how access rights may be exchanged for other access rights.

Table 160 — Exchanging — Element

Classifi- Name Type Cardinality Description
cation
> > Reselling > EXCHANGING inherits from RESELLING.
«PK» |id ExchangingldType 11 Identifier of EXCHANGING.
NumberOf- xsd:integer 0:1 Number of times a ticket may be exchanged.
Exchanges-
Allowed
ToFareClass FareClassEnum 0:1 Fare class to which can be exchanged. See
NeTEx Partl. (From class would be expression as
the Seat class on an ACCESS RIGHT
PARAMETER ASSIGNMENT.)
ToClass- ClassOfUseRef 0:1 CLASS OF USE class to which can be
OfUseRef exchanged.
ExchangableTo |ExchangableToEnum 0:1 Type of exchange allowed. Default is to any other

fare.
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| Exchanging |J-|

Exchanging_VersionStructure (restriction)

-
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ot.1l

Common Properties of an ENTITY IN VERSION
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Elements for a PRICEABLE OBJECT
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type | xsd:anyURI |
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Further informatuion for USAGE PARAMETER

x|=.
TypeOfUsageParameterRef !
el @: UsageParameterGroup [ E—)} "' » 9
\ type \ TypeOfUsageParameterRef Structure
Elements for USAGE PARAMETER Group

ol
_E)a_ Reference to a TYPE OF USAGE PARAMETER

N ‘ prices
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(O 1ES
Prices associated with USAGE PARAMETER.
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xiENumberOfExchangesAllowed |
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O elis
Maximum number of exchanges allow ed.
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|

type | FareClassEnumeration
—x% - Ol
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Ol
Fare dlass to which can exchange, if specifically limited.
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! type \ ExchangableToEnumeration i

o+.1-
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Figure 197 — Exchanging — XSD

7.6.1.3.1.4.1 ExchangableTo — Allowed values

The following table shows the allowed values for ExchangableTo (ExchangableToEnum).

Table 161 — ExchangableTo — Allowed values

Value Description
anyFare Can exchange to any other fare.
sameFareSameDay Can exchange to fares of the same type for travel on the same date.
sameFareAnyDay Can exchange to fares of the same type for travel on the any date.
upgradeToStandardFare Can exchange as upgrade to full standard fare.
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7.6.1.3.1.5 Refunding — Model Element

Whether and how the product may be refunded.

Table 162 — Refunding — Element

t pe\ Refunding VersionStructuref

Whether and how the product may be refunded.

7.6.1.3.1.5.1

—x(—---— ﬂE—(PriceabIeObjechroup]ﬂ

Elements for a PRICEABLE ELEMENT

—x(——-— ﬂE—(UsageParameterGroupE

Elements for USAGE PARAMETER Group

(==~ =) F{ReselingGroup [

Elements for RESELLING Group.

xiERefundType ﬂ
| type | RefundTypeEnumeration |

. (—---— ﬂE (RefundingGrouij 0%-1-

Elements for REFUNDING Group.

Ty pe of Refund.

Classifi- Name Type Cardinality Description
cation
> > Reselling > REFUNDING inherits from RESELLING.
«PK» |id RefundingldType 11 Identifier of REFUNDING.
RefundType RefundTypeEnum 0:1 Classification of REFUNDING. See allowed
values below.
PaymentMethod | PaymentMethod- 0:* PAYMENT METHODS THAT May be used for
Enumeration REFUNDING.
Refunding_VersionStructure (restriction)
-
—x(—--—ﬂE—(DataManagedObjectGroupE
Common Properties of an object managed by a responsible ORGANISATION.
Refunding ,J..

qﬁxiEPaym entMethod

| type \ PaymentMethodListOf Enumerations

Pay ment methods allowd to make refund.

o*.1_-

Figure 198 — Refunding — XSD

RefundType — Allowed values

The following table shows the allowed values for RefundType (RefundTypeEnum).

Table 163 — RefundType — Allowed values

Value Description
unused Refund is because the product was unused.
delay Refund is because the passengers trip was delayed.
cancellation Refund is because the passenger journey was cancelled.
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partialJourney Refund is because the product was only party unused.
unused Refund is because of some other reason.
7.6.1.3.1.6 Replacing — Model Element

Whether and how access rights may be replaced if lost or stolen.

Table 164 — Replacing — Element

Classifi- Name Type Cardinality Description
cation
> > Reselling > REPLACING inherits from RESELLING.
«PK» |id ReplacingldType 11 Identifier of REPLACING.

Replacing ,J.“
type | Replacing_VersionStructure T‘

Whether the product can be replaced if
lost or stolen.

Replacing_VersionStructure (restriction)

EHrettributes

—EE]—_"(_.H_ ﬂ)ﬂ—(UsageParaneterGroup

N BN (,_,__E] (ReplacingGYOUp Jﬂ @

—x(—--— :IE—(DataManagedObjectGroup

Common Properties of an object
managed by a responsible
ORGANISATION.

_"(—--— :IE—(PriceableObjectGroup

Elements for a PRICEABLE
ELEMENT.

Elements for USAGE
PARAMETER Group.

_"(_..._ ;lE—(ReseIIingGroup

Elements for RESELLING
Group.

Elements for REPLACING
Group.

Figure 199 — Replacing — XSD

7.6.1.3.2 Usage Parameter: Charging — Attributes and XSD

7.6.1.3.2.1

ChargingPolicy — Model Element

Policy regarding different aspects of charging such as credit limits.
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Table 165 — ChargingPolicy — Element

Classifi- Name Type Cardinality Description
cation
> > UsageParameter > CHARGING POLICY inherits from USAGE
PARAMETER.
«PK» |id ChargingPolicyldType 1:1 Identifier of CHARGING POLICY.
CreditPolicy CreditPolicyEnumeration 0:1 Policy for traveling on credit — See Allowed values
below.
“ ExpireAfter- xsd:duration 0:1 Any expiry period on collecting a rebate or
Period adjustment.

[Hreattributes

_EB_(DataManagedObjectGroup

Common Properties of an object
type rain Ji VersionS... managed by a responsible

ypv Cha,g .gPo cy_versionS = ORGANISATION.

derivedBy | restriction

substGrp | UsageParameter _ | eg PriceableObjectGroup

Policy regarding different aspects of charging
such as credit limits. Elements for a PRICEABLE
ELEMENT.

ag UsageParameterGroup

Elements for USAGE
PARAMETER Group.

ChargingPolicy

1 E)Eﬂ ChargingPolicyGroup [] E)E[]

Elements for CHARGING
POLICY Group.

Generated by XMLSpy
Figure 200 — ChargingPolicy — XSD

7.6.1.3.2.1.1  TravelCreditPolicy — Allowed values

o ECreditPoIicy

type { TravelCreditPolicy Enumeration

Policy for traveling on credit .

EExpireAfterPeriod

type | xsd:duration

Any expiry period on
collecting a rebate or
adjustment

www .altova.com

The following table shows the allowed values for TravelCreditPolicy (TravelCreditPolicyEnum).

Table 166 — TravelCreditPolicy — Allowed values

Value Description
allowTravel Can travel even if credit is negative.
blockPayAsYouGoTravel Block all pay as you go travel but allow prepaid travel.
blockAllTravel Block all travel, even using other products.
other Other policy.
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7.6.1.3.2.2 PenaltyPolicy — Model Element
Policy regarding different aspects of penalty charges, for example repeated entry at teh same station, no
ticket etc.
Table 167 — PenaltyPolicy — Element
Classifi- Name Type Cardinality Description
cation
> > UsageParameter > PENALTY POLICY inherits from USAGE
PARAMETER.
«PK» |id PenaltyPolicyldType 11 Identifier of PENALTY POLICY.
PenaltyPolicy- PenaltyPolicyEnum 0:1 Classification of Penalty Policy. See below.
Type
SameStation- SameStation- 0:1 Policy for allowing re-entry at the same station
EntryPolicy EntryPolicyEnum within a certain time. See below.
“ MinimumTime- xsd:duration 0:1 Minimum time before can re-enter at the same

BeforeRentry

station before incurring penalty.

PenaltyPolicy

type

PenaltyPolicy_VersionStr...

derivedBy

restriction

substGrp

UsageParameter_ |

Policy regarding different aspects of penalty
charges, for example repeated entry at teh

same station

7.6.1.3.2.2.1

, no ticket etc.

[Hrattributes

—E)Eﬂ—(DataManagedObjectGroup]ﬂ

Common Properties of an object
managed by a responsible

ORGANISATION.

=g PriceableObjectGroup

Elements for a PRICEABLE

ELEMENT.

Elements for USAGE
PARAMETER Group.

Elements for PENALTY

POLICY Group.

Generated by XMLSpy

=g UsageParameterGroup

EPenaltyPoIicyType

type \ Penalty Policy TypeEnumeration

Type PENALTY POLICY type. of

=sam eStationRentryPolicy

type | SameStationReentryPolicy Enum...

Policy on rentering at same station within a
limited period.

=MinimumTim eBeforeReentry

type [ xsd:duration

Minimum time before reentry at the
same staion.

www.altova.com

Figure 201 — PenaltyPolicy — XSD

PenaltyPolicyType — Allowed values

The following table shows the allowed values for PenaltyPolicyType (PenaltyPolicyTypeEnum).
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Table 168 — PenaltyPolicyType — Allowed values

Value Description

noTicket Penalty is for having no ticket.

noCheckln Penalty is incurred if failed to check in

noCheckOut Penalty is incurred if checked in and failed to check out.
noValidation Penalty is incurred if have valid ticket but failed to validate it..
other Other type of penalty.

7.6.1.3.2.2.2 SameStationEntryPolicy — Allowed values

The following table shows the allowed values for SameStationEntryPolicy
(SameStationEntryPolicyEnum).

Table 169 — SameStationEntryPolicy — Allowed values

Value Description
blocked Re-entry not allowed.
newFare Re-entry allowed and new fare charged.
maximumFare Charge maximum fare to complete previous journey and start new journey.
allowed Can re-enter without penalty and resume journey.

7.6.1.3.3 Usage Parameter: Travel — XML examples

7.6.1.3.3.1 Usage Parameter: Travel: XML Example of Round Trip parameter
The following code fragment shows two ROUND TRIP usage parameters for single and return journeys.

For EXAMPLE:

<RoundTrip version="any" id="tfl::single">
<TripType>single</TripType>
</RoundTrip>

<RoundTrip version="any" id="tfl::return">

<TripType>return</TripType>
</RoundTrip>

7.6.1.3.3.2 Usage Parameter: Travel: XML Example of Routing parameter

The following code fragment shows two ROUTING usage parameters one restricting routes to the same as
the outbound, one restricting to cross-border routes

For EXAMPLE:

<Routing version="any" id="tap::returnSameWay">
<IsRestricted>true</IsRestricted>
<ReturnRouteldentical>true</ReturnRouteldentical>
</Routing>
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<Routing version="any" id="tap::international">
<Name>International</Name>
<CrossBorder>true</CrossBorder>

</Routing>

7.6.1.3.3.3 Usage Parameter: Travel: XML Example of Frequency of Use parameter

The following code fragment shows two FREQUENCY OF USE usage parameters one for a single ride,
one for unlimited use as on a season pass.

For EXAMPLE:

<FrequencyOfUse version="any" id="tfl::oneTrip">
<Name>Single use </Name>
<FrequencyOfUseType>single</FrequencyOfUseType>
<MinimalFrequency>1</MinimalFrequency>
<MaximalFrequency>1</MaximalFrequency>
</FrequencyOfUse>

<FrequencyOfUse version="any" id="tfl::oneTrip">
<Name>Unlimited use pass</Name>
<FrequencyOfUseType>unlimited</FrequencyOfUseType>
</FrequencyOfUse>

7.6.1.3.34 Usage Parameter: Travel: XML Example of Interchanging parameter

The following code fragment shows two INTERCHANGING usage parameters one prohibiting any change,
the other allowing interchanges but not journey breaks (i.e. leaving the station for an extended period).

For EXAMPLE:

<Interchanging version="any" id="tfl::NoInterchange CannotBreakJourney">
<CanInterchange>false</CanInterchange>
<CanBreakJourney>false</CanBreakJourney>

</Interchanging>

<Interchanging version="any" id="tfl::CanInterchange CannotBreakJourney">
<CanInterchange>true</CanInterchange>
<CanBreakJourney>false</CanBreakJourney>

</Interchanging>

7.6.1.3.3.5 Usage Parameter: Travel: XML Example of Usage Validity Period parameter

The following code fragment shows various USAGE VALIDITY PERIOD usage parameters, for simple rides
or until eh end of the fare day.

For EXAMPLE:

<UsageValidityPeriod version="any" id="tfl::endOfRide">
<Name>Valid only until end of a single ride complete</Name>
<UsageEnd>endOfRide</UsageEnd>

</UsageValidityPeriod>

<UsageValidityPeriod version="any" id="tfl::endOfReturn">
<Name>Valid only until end of a return ride complete</Name>
<UsageTrigger>startOutboundRide</UsageTrigger>
<UsageEnd>endOfTrip</UsageEnd>

</UsageValidityPeriod>

<UsageValidityPeriod version="any" id="tfl::endOfFareDay">
<Name>Valid until ride complete</Name>
<UsageEnd>endOfFareDay</UsageEnd>
</UsageValidityPeriod>

The following code fragment shows various USAGE VALIDITY PERIOD usage parameters that depend on
the life time of the product purchased , for time limited rides.
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For EXAMPLE

<UsageValidityPeriod version="any" id="tfl::TravelCardvValidityPeriod@1DOffPeak">
<Name>Travel Card valid 1 day off peak </Name>
<UsageTrigger>specifiedStartDate</UsageTrigger>
<UsageEnd>productExpiry</UsageEnd>
<StandardDuration>P1D</StandardDuration>
<BlackoutUse>noTravelWithinPeriod</BlackoutUse>

</UsageValidityPeriod>

<UsageValidityPeriod version="any" id="tfl::TravelCardvValidityPeriod@l1DAnyTime">
<Name>Travel Card valid 1 day </Name>
<UsageTrigger>specifiedStartDate</UsageTrigger>
<UsageEnd>productExpiry</UsageEnd>
<StandardDuration>P1D</StandardDuration>
<BlackoutUse>mayTravelAnytime</BlackoutUse>

</UsageValidityPeriod>

<UsageValidityPeriod version="any" id="tfl::TravelCardvValidityPeriod@6MAnyTime">
<Name>Travel Card cards valid 6 month </Name>
<UsageTrigger>specifiedStartDate</UsageTrigger>
<UsageEnd>productExpiry</UsageEnd>
<StandardDuration>P6M</StandardDuration>
<BlackoutUse>mayTravelAnytime</BlackoutUse>

</UsageValidityPeriod>

<UsageValidityPeriod version="any" id="tfl::TravelCardvValidityPeriod@l8PluslY">
<Name>Travel Card cards valid for course length, max 3 years </Name>
<Description>If you're on a course that is longer than one year, you can get a card valid
for the length of your course or up to three years, whichever is sooner.</Description>
<UsageTrigger>specifiedStartDate</UsageTrigger>
<UsageEnd>profileExpiry</UsageEnd>
<StandardDuration>P1Y</StandardDuration>
</UsageValidityPeriod>

<UsageValidityPeriod version="any" id="tfl::TravelCardvValidityPeriod@18Plus3Y">
<Name>Travel Card cards valid for course length, max 3 years </Name>
<Description>If you're on a course that is longer than one year, you can get a card valid
for the length of your course or up to three years, whichever is sooner.</Description>
<UsageTrigger>specifiedStartDate</UsageTrigger>
<UsageEnd> productExpiry </UsageEnd>
<StandardDuration>P3Y</StandardDuration>
</UsageValidityPeriod>

7.6.1.3.3.6 Usage Parameter: Travel: XML Example of Minimum Stay parameter

The following code fragment shows various MINIMUM STAY usage parameters, for any three nights or a
weekend.

For EXAMPLE

<MinimumStay id="tap::3nightsAway" version="any">
<Name>Minimum stay for three nights</Name>
<MinimumStayType>countNightsAway</MinimumStayType>
<MinimumNumberOfNightsAway>3</MinimumNumberOfNightsAway>
</MinimumStay>

<MinimumStay id="tap::weekend" version="any">
<Name>Minimum stay for weekend</Name>
<MinimumStayType>specifiedNightsAway</MinimumStayType>
<RequiresNightsAway>Saturday</RequiresNightsAway>
<MinimumNumberOfNightsAway>1</MinimumNumberOfNightsAway>
<MaximumNumberOfNightsAway>7</MaximumNumberOfNightsAway>
</MinimumStay>

<MinimumStay id="tap::weekend" version="any">
<Name>Minimum stay for at least one day out of weekend </Name>
<MinimumStayType>atLeastNSpecifiedNights</MinimumStayType>
<RequiresNightsAway>Friday Saturday Sunday</RequiresNightsAway>
<MinimumNumberOfNightsAway>1</MinimumNumberOfNightsAway>
</MinimumStay>
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7.6.1.3.4 Usage Parameter: Product — XML examples
7.6.1.34.1 Usage Parameter: Product: XML Example of User Profile parameter

The following code fragment shows various USER PROFILE usage parameters, for an adult, infant, child
etc.

For EXAMPLE:

<UserProfile version="any" id="tfl::adult">
<Name>Adult </Name>
<BaseUserProfileRef version="any" ref="tfl::anyone"/>
<TypeOfConcessionRef version="any" ref="tfl::none"/>
<MinimumAge>17</MinimumAge>
<DiscountBasis>none</DiscountBasis>

</UserProfile>

<UserProfile version="any" id="tfl::disabledPerson">
<Name>Disabled Person Fare</Name>
<BaseUserProfileRef version="any" ref="tfl::concession"/>
<TypeOfConcessionRef version="any" ref="tfl::disabledPerson"/>
<DiscountBasis>discount</DiscountBasis>

</UserProfile>

<UserProfile version="any" id="tfl::infant">
<Name>Child Fare</Name>
<Description> Under-5s http://www.tfl.gov.uk/tickets/14414.aspx
Under-5s travel free if with someone who has a valid ticket, is using Oyster to pay as they go,
has a Freedom Pass, 60+ London Oyster photocard or a Veterans Oyster photocard.</Description>
<BaseUserProfileRef version="any" ref="tfl::child"/>
<TypeOfConcessionRef version="any" ref="tfl::infant"/>
<MinimumAge>0</MinimumAge>
<MaximumAge>4</MaximumAge>
<DiscountBasis>free</DiscountBasis>
</UserProfile>

<UserProfile version="any" id="tfl::childl1Tol5">
<Name>11l to 15 year old</Name>
<Description> http://www.tfl.gov.uk/tickets/14416.aspx

You must have an 11-15 Oyster photocard to get:
Child-rate fares on the Tube, DLR and London Overground
7 Day, Monthly and longer period Travel cards at child rate

Holders of the following can buy a Zones 1-9 Off-Peak Day Travel card after 10:00 for just £2 each
for up to four children travelling with them:
Gold Card, Network RailCard, Family and Friends RailCard , HM Forces RailCard
</Description>
<priceGroups>
<FareTable version="any" id="tfl::childl1Tol5@11tol50ysterCardHolder">
<members>
<FareProductPrice version="any" id="tfl::childl1Tol5@TravelCardOnOyster">
<DiscountAsPercentage>50.00</DiscountAsPercentage>
<PreassignedFareProductRef version="any" ref="tfl::PayAsYouGoFare"/>
</FareProductPrice>
<FareProductPrice version="any" id="tfl::childl1Tol5@0yster">
<Name> 50 % discount for Oyster travel</Name>
<DiscountAsPercentage>50.00</DiscountAsPercentage>
<PreassignedFareProductRef version="any" ref="tfl::PayAsYouGoFare"/>
</FareProductPrice>

</members>

<EntitlementRequiredRef version="any" ref="tfl::0ysterPayAsYouGoRightHolder"/>
</FareTable>
<FareTable version="any" id="tfl::childl1lTol5@studentRailCard">

<members>

<FareProductPrice version="any" id="tfl::childllTol5@studentRailCard">
<Name>34 % discount for RailCard travel</Name>
<DiscountAsPercentage>34.00</DiscountAsPercentage>
<PreassignedFareProductRef version="any" ref="tfl::PrepaidFare"/>
</FareProductPrice>
</members>
<UserProfileRef version="any" ref="tfl::railCardHolder"/>
</FareTable>
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</priceGroups>
<BaseUserProfileRef version="any" ref="tfl::child"/>
<TypeOfConcessionRef version="any" ref="tfl::child"/>
<MinimumAge>11</MinimumAge>
<MaximumAge>15</MaximumAge>

</UserProfile>

<UserProfile version="any" id="tfl::senior">
<Name>Eligible for Oyster Freedom Pass Fare</Name>
<BaseUserProfileRef version="any" ref="tfl::concession"/>
<TypeOfConcessionRef version="any" ref="tfl::senior"/>
<MinimumAge>60</MinimumAge>

</UserProfile>

<UserProfile version="any" id="tfl::seniorResident">
<Name>Eligible for Oyster Freedom Pass Fare</Name>
<BaseUserProfileRef version="any" ref="tfl::senior"/>
<TypeOfConcessionRef version="any" ref="tfl::senior"/>
<MinimumAge>60</MinimumAge>
<MonthDayOnWhichAgeApplies>--04-06</MonthDayOnWhichAgeApplies>
<LocalResident>true</LocalResident>

</UserProfile>

7.6.1.3.4.2 Usage Parameter: Product: XML Example of Group Ticket parameter

The following code fragment shows two different GROUP TICKET usage parameters, indicating the right to
purchase other products.

For EXAMPLE

<GroupTicket version="any" id="tfl::groupDayTicket">
<Name>Travel anytime</Name>
<Description> Groups http://www.tfl.gov.uk/tickets/14416.aspx
For groups of 10 or more fare-paying passengers you can get Group Day Tickets. Provides
unlimited travel at any time and on any day within the zones paid for on Tube, DLR, London
Overground and some National Rail services*. You can only get these as paper tickets, not on an
Oyster card.

Group Day tickets are available from Tube or London Overground station ticket offices and Tube
station touchscreen machines. You can also get Group Day Tickets from some National Rail stations
that Tube and London Overground services run through.

</Description>
<MinimumNumberOfPersons>10</MinimumNumberOfPersons>
</GroupTicket>

<GroupTicket version="any" id="tfl::familyGroup">
<Name>up to 4 children allowed with adult Oyster holders</Name>
<MinimumNumberOfCardHolders>1</MinimumNumberOfCardHolders>
<members>
<CompanionProfile version="any" id="tfl::familyGroup@adult">
<UserProfileRef version="any" ref="tfl::adult"/>
<MinimumNumberOfPersons>1</MinimumNumberOfPersons>
<MaximumNumberOfPersons>2</MaximumNumberOfPersons>
</CompanionProfile>
<CompanionProfile version="any" id="tfl::familyGroup@children">
<UserProfileRef version="any" ref="tfl::child"/>
<MinimumNumberOfPersons>1</MinimumNumberOfPersons>
<MaximumNumberOfPersons>4</MaximumNumberOfPersons>
</CompanionProfile>
</members>
<MaximumPersonsFree>4</MaximumPersonsFree>
</GroupTicket>

7.6.1.3.4.3 Usage Parameter: Product: XML Example of Entitlement Given parameter

The following code fragment shows various ENTITLEMENT GIVEN usage parameters, indicating the right
to purchase other products.

For EXAMPLE

<EntitlementGiven version="any" id="tfl::TravelCardSaleDiscount">
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<Name>GIVING ENTITLEMENT use discount from a TravelCard</Name>
<SaleDiscountRightRef version="any" ref="tfl::TravelCardSaleDiscount"/>
<EntitlementType>purchase</EntitlementType>

</EntitlementGiven>

<EntitlementGiven version="any" id="tfl::0ysterPayAsYouGoRight">
<Name>GIVING ENTITLEMENT right to buy Oyster discounted fares</Name>
<CappedDiscountRightRef version="any" ref="tfl::0ysterPayAsYouGoRight"/>
<EntitlementType>purchase</EntitlementType>

</EntitlementGiven>

<EntitlementGiven version="any" id="tfl::DiscountedPrepaidFare">
<Name>GIVING ENTITLEMENT a pay as you go fare</Name>
<PreassignedFareProductRef version="any" ref="tfl::PrepaidFare"/>
<EntitlementType>purchaseAtDiscount</EntitlementType>
</EntitlementGiven>

<EntitlementGiven version="any" id="tfl::AnnualPassGoldCard">
<Name>GIVING ENTITLEMENT Gold card because has annual pass </Name>
<SaleDiscountRightRef version="any" ref="tfl::GoldCard"/>
<EntitlementType>use</EntitlementType>
<MinimumQualificationPeriod>P1Y</MinimumQualificationPeriod>
</EntitlementGiven>

7.6.1.34.4 Usage Parameter: Product: XML Example of Entitlement Required parameter

The following code fragment shows various ENTITLEMENT REQUIRED indicating a requirement to hold
other products.

For EXAMPLE:

<EntitlementRequired version="any" id="tfl::0OysterPayAsYouGoRightHolder">
<Name>Entitlement from having Right to use Oyster pay as You go</Name>
<CappedDiscountRightRef version="any" ref="tfl::0ysterPayAsYouGoRight"/>
</EntitlementRequired>

<EntitlementRequired version="any" id="tfl::TravelCardHolder">
<Name>Entitlement from having a TravelCard</Name>
<PreassignedFareProductRef version="any" ref="tfl::TravelCard"/>
</EntitlementRequired>

<EntitlementRequired version="any" id="tfl::GoldCardHolder">
<Name>Entitlement from having a GoldCard</Name>
<SaleDiscountRightRef version="any" ref="tfl::GoldCard"/>
</EntitlementRequired>

<EntitlementRequired version="any" id="nr::railCardHolder">
<Name>Entitlement from having a RailCard</Name>
<SaleDiscountRightRef version="any" ref="nr::RailCard"/>
</EntitlementRequired>

<EntitlementRequired version="any" id="tfl::FreedomPassHolder">
<Name>Entitlement from having a Freedom Pass</Name>

<SaleDiscountRightRef version="any" ref="tfl::FreedomPass"/>
</EntitlementRequired>

7.6.1.3.4.5 Usage Parameter: Product: XML Example of Commercial Profile parameter

The following code fragment shows various COMMERCIAL PROFILE usage parameters, for an adult,
infant, child etc.
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7.6.1.3.5 Usage Parameter: Luggage Allowance — XML examples

7.6.1.35.1 Usage Parameter: Luggage Allowance: XML Example of Luggage allowance
parameter

The following code fragment shows two LUGGAGE ALLOWANCE usage parameters for carry-on and
checked-in baggage.

For EXAMPLE:

<LuggageAllowance version="any" id="tap::carryon">
<Name>Carry-on Baggage</Name>
<BaggageUseType>checkIn</BaggageUseType>
<BaggageType>handLuggage</BaggageType>
<LuggageAllowanceType>singleBag</LuggageAllowanceType>
<MaximumNumberItems>1</MaximumNumberItems>
<MaximumBagHeight>1</MaximumBagHeight>
<MaximumBagWidth>0.5</MaximumBagWidth>
<MaximumBagDepth>0.3</MaximumBagDepth>
<TotalWeight>10</TotalWeight>

</LuggageAllowance>

<LuggageAllowance version="any" id="tap::checkin">
<Name>Check in</Name>
<BaggageUseType>checkIn</BaggageUseType>
<BaggageType>suitcase</BaggageType>
<LuggageAllowanceType>limited</LuggageAllowanceType>
<MaximumNumberItems>3</MaximumNumberItems>
<MaximumBagHeight>2</MaximumBagHeight>
<MaximumBagWidth>1</MaximumBagWidth>
<MaximumBagDepth>1</MaximumBagDepth>
<TotalWeight>30</TotalWeight>

</LuggageAllowance>
76.1.3.6 Usage Parameter: Booking — XML examples
7.6.1.3.6.1 Usage Parameter: Booking: XML Example of Purchase Window parameter

The following code fragment shows PURCHASE WINDOW usage parameters for several different minimum and
maximum periods. Intervals can be specified as simple durations or be related to a TIME INTERVAL.

For EXAMPLE:

<PurchaseWindow version="any" id="tfl::TimeOfTravel">
<Name>Purchase from Ticket Machine or Validator on board at time of Travel</Name>
<PurchaseWhen>timeOfTravelOnly</PurchaseWhen>
<MaximumPeriodBeforeDeparture>P0D</MaximumPeriodBeforeDeparture>
</PurchaseWindow>

<PurchaseWindow version="any" id="tfl::SameDay">
<Name>Purchase from Office</Name>
<Description>At ticket machines7 Day Travel cards and Group Day tickets must be bought on
the start date</Description>
<PurchaseWhen>dayOfTravelOnly</PurchaseWhen>
<MaximumPeriodBeforeDeparture>P0D</MaximumPeriodBeforeDeparture>
</PurchaseWindow>

<PurchaseWindow version="any" id="tfl::UpTo4DaysInAdvance">
<Name>Purchase from Ticket Machine</Name>
<Description>At ticket offices Day Travel cards and Group Day tickets can be bought up to
seven days in advance of the start date</Description>
<MaximumPeriodBeforeDeparture>P4D</MaximumPeriodBeforeDeparture>
</PurchaseWindow>

<PurchaseWindow version="any" id="tfl::18PlusUpTo4WeeksInAdvance">
<Name>Apply for 18 Plus</Name>
<Description>Once you've fully enrolled with your education establishment, you can apply
up to four weeks before your course start date, or on your 18th birthday. Applications received
sooner than then this will be rejected.</Description>
<MaximumPeriodItervalRef>P28D</MaximumPeriodBeforeDeparture>
</PurchaseWindow>
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<PurchaseWindow version="any" id="nre::atLeastTwoMonths">
<Name>Purchase supersavers</Name>
<Description>Must be bought at least two months ahead and up to six months
ahead</Description>
<MinimumPeriodIntervalRef version="any” ref="nre:3Months”/>
<MaximumPeriodIntervalRef version="any” ref="nre:6Months”/>
</PurchaseWindow>

7.6.1.3.6.2 Usage Parameter: Booking: XML Example of Transferability parameter

The following code fragment shows a TRANSFERABILITY usage parameter specify that transfers are allowed but
required payment of a fee.

For EXAMPLE:

<Transferability version="any" id="tfl::CanTransfer">
<CanTransfer>true</CanTransfer>
<HasTransferFee>true</HasTransferFee>
</Transferability>

7.6.1.3.6.3 Usage Parameter: Booking: XML Example of Refund parameter

The following code fragment shows a REFUND usage parameter allowing a 50% refund before the start of ticket
validity until two hours before travel. The refunds are only available at certain ticket offices (which could be specified by
a DISTRIBUTION ASSIGNMENT parameter for the SALES OFFER PACKAGE) and there is a NOTICE ASSIGNMENT
to an associated NOTICE element (not shown ) with refund conditions.

For EXAMPLE:

<Refunding version="any" id="thx::remboursement2H 50percent">
<Description lang="fr">PremsOui jusqu a H (2) du voyage aller</Description>
<noticeAssignments>
<NoticeAssignment id="thx::remboursement2H 50percent@ExchangeRenfe@0l" version="01">
<NoticeRef ref="thx:Notice:Product@ExchangeRenfe@01l" version="01"/>
<Mark>(1)</Mark>
<Advertised>true</Advertised>
</NoticeAssignment>
</noticeAssignments>
<prices>
<UsageParameterPrice version="any" id="thx::exchange2H 50percent">
<DiscountAsPercentage>50</DiscountAsPercentage>
</UsageParameterPrice>
</prices>
<Allowed>partial</Allowed>
<OnlyAtCertainDistributionPoints>true</OnlyAtCertainDistributionPoints>
<ResellWhen>beforeStartOfvalidity</ResellWhen>
<ExchangeableUntilDuration>PT2H</ExchangeableUntilDuration>

</Refunding>
7.6.1.3.6.4 Usage Parameter: Booking: XML Example of Reserving parameter
The following code fragment shows various RESERVING usage parameters.

For EXAMPLE:

<Reserving version="any" id="thx::mustReserve">
<Name lang="fr">La réservation rest e obligatoire</Name>
<ReservingRequirements>reservationsCompulsory</ReservingRequirements>
</Reserving>

<Reserving version="any" id="tap::groupRequired">
<Name>Group booking reservation requirements</Name>
<ReservingRequirements>reservationsPossible</ReservingRequirements>
<MinimumNumberToReserve>1</MinimumNumberToReserve>
<MaximumNumberToReserve>5</MaximumNumberToReserve>
<ReservationChargeType>singleFeeForReturnTrip</ReservationChargeType>
<FeeBasis>perPerson</FeeBasis>
<HasFreeConnectingReservations>true</HasFreeConnectingReservations>
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<NumberOfFreeConnectingReservations>0</NumberOfFreeConnectingReservations>
<BookingArrangements>
<BookingMethods>other</BookingMethods>
<BookingUrl>www.bahn.de</BookingUrl>
</BookingArrangements>
</Reserving>

<Reserving version="any" id="thx::mustReserveWholeCompartment">
<ReservingRequirements>reservationsCompulsory</ReservingRequirements>
<MinimumNumberToReserve>4</MinimumNumberToReserve>
<MaximumNumberToReserve>4</MaximumNumberToReserve>
<MustReserveWholeCompartment>true</MustReserveWholeCompartment>
</Reserving>

7.6.1.3.6.5 Usage Parameter: Charging: XML Example of ChargingPolicy parameter

The following code fragment shows CHARGING POLICY usage parameters to specify that a passenger
may no travel on a card if .

For EXAMPLE:

<!-- CHARGING POLICY -->
<ChargingPolicy version="any" id="tfl::PAYG">
<Name>Allowed credit limits and Policy if exceeded </Name>
<prices>
<UsageParameterPrice version="any" id="tfl:UsageParameterPrice@ChargingPolicy@Credit">
<Name>Maximum price allowed</Name>
<LimitingRuleRef version="any" ref="tfl::max-8.50"/>
</UsageParameterPrice>
</prices>
<CreditPolicy>blockAllTravel</CreditPolicy>
</ChargingPolicy>

The following code fragment shows a CHARGING POLICY used to specify that a rebate of 20% is to be
provided (It could be used along with a CAPPING RULE and a USAGE VALIDITY PERIOD.

For EXAMPLE:

<ChargingPolicy version="any" id="tfl::Cableway5+">
<Name>Restrospective discount if more than five trips - collect </Name>
<UsageParameterTypeRef version="any” ref="tfl:rebate”/>
<prices>
<UsageParameterPrice version="any" id="tfl:UsageParameterPrice@ChargingPolicy@Refund">
<Name>Maximum price allowed</Name>
<DiscountingRuleRef version="any" ref="tfl::pct20%"/>
</UsageParameterPrice>
</prices>

<ExpireAfterPeriod>P42D</ExpireAfterPeriod>
</ChargingPolicy>

7.6.1.3.6.6 Usage Parameter: Charging: XML Example of PenaltyPolicy parameter

The following code fragment shows PENALTY POLICY usage parameters to specify that if a passenger
fails to check out at the end of a Pay As Of You Go journey they must pay the maximum fare of £8.50.

For EXAMPLE

<!-- PENALTY POLICY -->
<PenaltyPolicy version="any" id="tfl::PAYG">
<Name>Pay as you go capping period is one day </Name>
<prices>
<UsageParameterPrice version="any"
id="tfl:UsageParameterPricelPenaltyPolicy@NoCheckOut">
<Name>Maximum price to charge for a journey if dont check out</Name>
<LimitingRuleRef version="any" ref="tfl::max-8.50"/>
</UsageParameterPrice>
</prices>
<SameStationRentryPolicy>maximumFare</SameStationRentryPolicy>
<MinimumTimeBeforeReentry>PT60M</MinimumTimeBeforeReentry>
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</PenaltyPolicy>
7.6.2 Fare Product
7.6.2.1 Fare Product — Conceptual MODEL

The FARE PRODUCT MODEL describes the fare products available, that is a named set of features
(access rights, discount rights etc), specific to a CHARGING MOMENT.

A FARE PRODUCT is an immaterial marketable element made available to the public. It can be purchased
and enables the owner to consume public transport or other services at specific conditions. It may consist
of specified access rights (PRE-ASSIGNED FARE PRODUCT) or other products (discounts, amount of
price unit, etc.).
A FARE PRODUCT is immaterial, that is, it is independent of any physical representation but can be
materialised on various TRAVEL DOCUMENTSs. For instance, a “monthly pass” FARE PRODUCT may be
variously incorporated on a specific paper ticket or stored on an electronic card.
A FARE PRODUCT is specific to a particular CHARGING MOMENT, which is a combination of:

— payment method (pre-payment or post-payment);

— account location (account stored on a TRAVEL DOCUMENT or in a central account).
The fact that FARE PRODUCTSs are distinguished according to the CHARGING MOMENT shows the
intrinsic characteristic of a FARE PRODUCT; they are access rights as advertised and presented to the
public. The same access rights when presented to the public (i.e. when they become FARE PRODUCTS)
may differ, for instance, the “access right to the metro network ” may be advertised as two products: one as
prepaid ( materialised as a simple ticket), another as post-paid (materialised on an electronic card).
The classical examples of CHARGING MOMENT are the following:

— pre-payment with cancellation (throw-away tickets);

— pre-payment with debit on a TRAVEL DOCUMENT (value card);

— pre-payment without registration of the consumption (unlimited pass);

— post-payment (electronic card with central account and monthly debiting);

— free of charge.

These main categories may be subdivided according to the operator specific requirements.

The same FARE PRODUCT can be used in one or more SALES OFFER PACKAGEs (see later) to
described a marketable product that the user can actually buy materialised onto a TYPE OF TRAVEL
DOCUMENT, for example a metro trip might be available as both a paper ticket and as a smartcard
transaction.

The CHARGING MOMENT - i.e. the point at which the passenger pays for the product is normally
fundamental to the choice of products. For example, prepaid, post-paid, etc.

A given FARE PRODUCT (and subsequent SALES OFFER PACKAGE) may comprise a number of
different values for each feature of the fare structure. For example, a FARE PRODUCT for a set of point-to-
point journeys (each represented by a DISTANCE MATRIX ELEMENT) might include parameters for first
class, second class, single and return use (i.e. combinations of ROUND TRIP and CLASS OF USE usage
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parameters); each allowed for different USER PROFILEs such as adult, child, senior and student — and
every separate combination having a separate price. Thus there is not normally a separate FARE
PRODUCT for each combination of features that a user may buy and it is possible to represent a large set
of offerings by a single FARE PRODUCT - as in the case of TAP TSI NRT (standard unreserved) fares.

The user’s actual purchase will be described by a TRAVEL SPECIFICATION (see later below) which
indicates which specific features have been selected, for example an adult single second class ticket
between Lille and Valenciennes.

The FARE PRODUCT is itself an abstract concept — there are a number of concrete specializations.

The most classical FARE PRODUCTSs are combinations of specified access rights (single ticket, commuter
week ticket, monthly pass, etc.). Such a PRE-ASSIGNED FARE PRODUCT is defined as a FARE
PRODUCT consisting of one or several VALIDABLE ELEMENTS.

Typical examples of PRE-ASSIGNED FARE PRODUCTSs are the following:

— any VALIDABLE ELEMENT that is directly marketable, e.g. access right granted by a single ticket,
access right granted by a park and ride discount ticket,, etc. In such a case, the PRE-ASSIGNED
FARE PRODUCT is identical to the VALIDABLE ELEMENT;

— aweek card allowing one or two specified trips for each day of the week, each trip being defined
as a VALIDABLE ELEMENT that should be consumed in one go during a specified time band of
the considered day;

— a monthly pass allowing the unlimited consumption of several specified trips, each being defined
as a VALIDABLE ELEMENT.

The four main types of FARE PRODUCTSs are the following:

— PRE-ASSIGNED FARE PRODUCT is a marketable combination of specified VALIDABLE
ELEMENTS. It is the most common FARE PRODUCT in public transport (materialised e.g. as
single ticket, monthly pass etc.);

— AMOUNT OF PRICE UNIT is a FARE PRODUCT expressed by a specified number of PRICE
UNITs (currency unit, token, etc.). It is not pre-assigned, which means that it gives the right to
consume any VALIDABLE ELEMENT from a specified list. The main types of AMOUNT OF
PRICE UNIT are value cards or electronic purses, which are debited for each transaction. In some
cases, single tickets should be considered as AMOUNT OF PRICE unit, when it is required to
punch a variable number of tickets according to the length of the intended trip;

— SALE DISCOUNT RIGHT is a FARE PRODUCT allowing its holder to benefit from discounts
when purchasing specific SALES OFFER PACKAGEs. Train companies for instance usually
propose such discounts (e.g. 30 % discount card);

— USAGE DISCOUNT RIGHT is a FARE PRODUCT allowing its holder to benefit from discounts
when consuming specified VALIDABLE ELEMENTSs. For instance, such a product grants to its
holder a discount when consuming park and ride sequences, whereas parking or PT rides
consumed alone are charged at the normal fare. This kind of discount is particularly meaningful
with post-payment methods.

Two further types of FARE PRODUCTS also exist:
— CAPPED DISCOUNT RIGHT a refinement of a SALE DISCOUNT RIGHT used for advanced
electronic pay as you go fares, where once a certain amount of consumption has been achieved

within a certain interval, a cap (as specified by one or more CAPPING RULES) is applied, for
example limiting the daily use to no more than the cost of a day pass

285



TC 278 W1 00278330:2013 (E)

SUPPLEMENT PRODUCT: An ancillary product, such as an seat class upgrade or a meal, that
can only be purchased in addition to another product.

In addition, two other types of non-travel “product” , can be declared and referenced

an ENTITLEMENT PRODUCT: may also be used to represent non-transport related qualifications

such as disability cards, military cards or pensioner passes that are pre-requisites for the
purchase or consumption of travel products.

an THIRD PARTY PRODUCT: A FARE PRODUCT that is marketed together with a Public
Transport FARE PRODUCT. Itis a product not fully described by the system.
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Figure 202 — Fare Product — Basic Conceptual Model (UML)
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Figure 203 — Fare Product — Conceptual Model (UML)

76.2.1.1 Fare Product Example — Rail products with condition

The following figure shows a set of rail products with complex purchase and usage conditions and varying
commercial conditions as to refund and exchange.
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amme de prix L2 ENEEEE]

ELIPSOS Trainhotel Juin 2012
Cette fiche annule et remplace la Gamme de prix C 2011/2012

. Classe de | Type de < Remboursement
Nom du produit sorvice passager Conditions Echange (1)
| AvantH ] AprésH |
Adulte S, T,L,N,R,A PTOOAD Sans condition
— : Oui jusqu'a H (2) 90% 0%
Enfant S,T,LN,R,A PTO012 Enfants de 4 @ moins de 12 ans le jour du voyage
Loisir S, T,LLN,R,A NDOOAD Aller/Retour obligatoire Oui jusqu'a H (2) du voyage aller 90% 0%
Prem's R PPOSAD Achat jusqu’a J-14. Places limitées. 0% 0%
Achat jusqu’a J-14. Places limitées. Non
Mini a deux LN PPOSAD 2 personnes voyageant ensemble 50% %
2 personnes voyageant ensemble (3). Places limitées.
2 R | SR Compartiment « Famille » sauf en classe A
Espace Plus (4) R PEOSAD 3oud C « Famille » Oui jusqua H (2) 90% 0%
Jeune (5) S,T,LLN,R,A PT0026 De 12 a moins de 26 ans le jour du voyage
Senior* S, T,LN,R,A PTO060 Avoir au moins 60 ans le jour du voyage
Congrés — Salons S, T,L,N,R,A CN20AD Sur présentation d’un justificatif & dates spécifiques (mail de confirmation ou billet d'entrée)  Oui jusqu’a H (2) du voyage aller 90% 0%
Pass (6) (7) S, T,LLN,R,A EPOOAD Titulaire d'un Pass couvrant au moins un des pays du parcours Oui jusqu'a H (2) 90% 0%
iy Jusqu'a J-30 avec 20% de retenue  80% jusqu’a J-30
Groupe Adulte (TS) GRODAD Minimum 12 adultes. 3 3
RN, T 5 @ 5 De J-29 a )-8 avec 30% de retenue  70% de J-29a J-7 0%
Groupe Adulte (AR) GROZAD Demande effectuée par le client au 0810 879 479 (Agence Commerciale Voyageurs) A partir de 1-7 avec 100% de retenue /0% partirde )7
i’ L'handicapé ou I'aveugle doivent étre titulaire d’une carte d'invalidité. n
.
Guide d'handicapé ou d'aveugle® 5,7, LN, R, A GG99AD Pour un handicapé en fauteuil roulant, celui-ci doit étre pliable. Oui jusqu'a t (2) 90% 0%
FIP Loisir (7) S,T,LLN,R, A EMO1AD Carte FIP s § 90 % 0%
s - Oui jusqu’a H (2)
FIP Service (7) N,RSLT CTO02AD Sur présentation de la Carte FIP 90% 0%
Enfant partageant un lit (8) B PEO112 Cabine entit réservée. Compartil « Famille »
Animaux domestiques (9) B CH50CH Cabine entiérement réservée (10). Compartiment « famille » Non 9 90%
ts em S pa RE\FE se fat umquament en l;aw de Pans Austerlitz, Pans Montpamasse, Pans Gare du (7) Le clent a acoés a toutes les classes de service indépendamment de son type de Pass ou sa carte FIP (1%/2¢)
s, Les Aubrais - Orléans et Limoges. Pour le FIP S Carte FIP + ordre de mission a présenter au point de vente habilté.

{2) L'achange ou e remboursement sefectue jusqu'a H (Heure de départ du train) ) i R
36 P, les enfants de moins de 4 ans stdeda 12 ans ne peuvent pas ;)a'faqe' un it Néanmoins, une des deux personnes (8) P enfant de 4 4 moins de 12 ans, émetire un billet ou (Port Bou frontiére sur les

& i relations Pans/Barcelone, Barcelone/Milan ou Barcelone/Zun fant de moins de
4 ans voyage gratuitement et partage le lit de la personne qui f'accompagne & condition que ia cabine soit entiérement réservée

enant (talle maximale 60x35x35). Emettre un billet

moins de 30 ans
do 30 sont gratuits (pas d'émission de billet)

lobal u moins un des pays concemés par et du train), Eurail France - Italy
Pass Eurail Fr urail France-Spain Pass, Eural ltaly-Spain Pa pain Pass, France Ral Pass, Eurail
Portugal - Spain Pass il Bonokoe- Francs Pos, Eursil Frico Germany Pass, InterRail Global Pass, InterRail Spain

ail France Pa:

la carte « C

iss Pass, Eurail Austna - Switzerland Pass, Eura
D du Trainhétel Salvador Dali (Barcelone - Milan)

E inhdtel Pau Casals (Barcelone - Zunch,
g - Switzerland Pass, InterRail Swiss Pass et uniquement sur
InterRail Italy Pass, Eurail ltaly Pass, Eurail Greece - ltaly Pass.

ur effectuer une vente en cabine doul Classe au tarif Senior associé au tanf Guide Handicapé, le dossier doit étre

Mosaique classique

Figure 204 — Fare Table — Example Rail Products and Fare Conditions
7.6.2.2  Fare Product — Physical model
The following figure shows the common physical model for FARE PRODUCTS.
All FARE PRODUCTSs are specialisations of the SERVICE ACCESS RIGHT element. FARE PRODUCTs
have a CHARGING MOMENT that indicates the moment the transaction is performed — this may be before,
at the start or after travel. The conditions of purchase can be summarised using a CONDITION

SUMMARY. An ENTITLEMENT PRODUCT represent products that are not for actual travel but which are
required in order to purchase or use a FARE PRODUCT.
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Figure 205 — Fare Product — Physical Model (UML)

7.6.221 Types of Fare

FARE PRODUCT is abstract - the following figure shows the physical model for the different concrete types

of FARE PRODUCT that are availa

access public transport.

such as a carnet or strip 0

Product — Physical model

ble.

f validable coupons.

electronic pay as you go fares- see below.

PREASSIGNED FARE PRDUCT - a classical fare charged before the trip and giving the right to

AMOUNT OF PRICE UNIT - a fare product made up of a number of units that can be consumed

SALES DISCOUNT RIGHT — A right to buy further products at a discount.
USAGE DISCOUNT RIGHT: A right to consume products at a discount.

CAPPED DISCOUNT RIGHT a refinement of a SALE DISCOUNT RIGHT used for advanced

SUPPLEMENT PRODUCT: An ancillary product, such as an seat class upgrade.

In addition, two other type of non-travel “product” , can be declared and referenced.

as disability cards, military cards or pensioner passes.

an ENTITLEMENT PRODUCT: may be used to represent non-transport related qualifications such

an THIRD PARTY PRODUCT: A product from another organisation not fully described by the
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+ PrivateCode: PrivateCodeType [0..1] + FareStructureType: TypeOffareStructureEnum [0..1] 1 or
. + Conditi y: Conditi v[0.1]
+ id:SalesAccessRighttldType [0..1] <F———— «PK» +refined by 1
wFk> soffered by + id: FareProductldType [0..1] )
# TypeOffareProductRef: TypeOffareProductRef* [0..1] «FK» +charged according
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= roducts: A 0.4 +related to 0.*
«PK» - prices: FareProductPrice [0..*] oo Fale
~ id: EntitlementProducttidType +given AR FareProductMod
sprovides | 0. Zr for FareProductPrice
+by 0.1 ‘ l
v ’ Y
ThirdPartyProduct PreassignedFareProduct AmountOfPriceUnit UsageDiscountRight SaleDiscountRight
«PK» + RequiresTravelCard: boolean [0..1] + Amount: AmountType «PK» «PK»
e hirdrar T o . + id: UsageDiscountldType + id: SaleDiscountRightldTRo
~ id: Thirc y| ucti O oo
~ id:PreassignedFareProductldTygs + id: AmountOfPriceUnitldType
sclassifying |, 0.1 «FK» a4
# PriceUnitRef: PriceUnitRef*[0..1] suppl
* upplementProduct
TypeofEntity +composed of +capped by /\ 0.. oo
AR FareProductModel:: «PK» . .
TypeOffareProduct ~ id: SupplementProductlSHER Epal i
+included in 1.% +limiting | 0.* v «PK»
e + id: CappedDiscountRightldType
riceablel ec
y +cappedto «contained»
AR FareConditionsummaryModel:: EanINERIIE 2 i 0.50
AccessRightinProduct + CappingPeriod: CappingPeriodEnum [0..1] 0.* +comprising
B cessRightinProducHaT e + Maximumbistance: LengthType [0..1]
«FK» BBl Farel
# PriceUnitRef: PriceUnitRef* [0..1] + id:CappingRuleldType CappingRulePrice
# Vali i «FK»
o " . tRef*[0..1] relatedto () x Boks
Name:  XSDNeTEx TM FC Types Of Fare Product Model # CappingProductRef: PreassignedFareProductRef* [0..1] id: CappingRulePriceldTIag
Author:  NeTEx «contained» +given for «FK»
Version: 1.0 N i i [0..%] # CappingRuleRef: CappingRule
Created: 19/07/2013 00:00:00 - prices: CappingRulePrice [0..*]
Updated: 07/12/2017 10:32:32

290




Figure 206 — Types of Fare Product — Physical Model (UML)

7.6.2.22 Capped Discount Product — Physical model

The following figure shows the physical model for the CAPPED DISCOUNT PRODUCT, which can be used
for advanced electronic pay as you go fares, such that once a certain amount of consumption has been
achieved within a certain interval, a cap (as specified by one or more CAPPING RULES) is applied, for
example limiting the daily use to no more than the cost of a day pass.

There may be different caps for different VALIDABLE ELEMENTS, e.g. metro Trip, river trip etc.

class XSD NeTEx TM FC Pay as You Go Fare Product Model /
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AR FareProductModel::FareProduct pointToPointDistanceFare
+provides | 0.* e
- “’"E;‘“F" cc ValidityModel::
+related Zoneequencelals ValidityCondition
to " zoneToZoneFare
+used 0. zoneCountFare +determini 01
+allowing o +by 0.1 +accessiblewith | 0.* penaltyFare ining /1% 0--
i ight OO other
0.1  +allowed PreassignedFareProduct edof L GO
v by P o Travelc T SO o - FareElementInSequence|
+ : I
bl included in AR FareConditionSummaryModel::
CappedDiscountRight «PK» AccessRightinProduct
~ id: PreassignedFareProductldType
«PK» == saviewof /\ 0.
+ id: CappedDiscountRightldType b 0. v +viewed as 1 +specifying
+c .. e
«contained» appedby N e ) 0.* swhen | o limits for 0.*
- cappingRules: CappingRule [0. & Fare is capped to ricedtieODiERy P by -
the price ofanother Fs ValidableElementModel:: |~ _
+comprising 0 product withina ValidableElement OO AR n n
wgivenfor [, given USAGEVALIDITY |* ==~ imits for AccessRightParameterAssignment OO
_ ,” | PERIOD. "
Fa +capped to o +limiting )y o y—————————— +specifyinglimits 0.* +or 0.
s 4 X o _for
AR - -
FareProductPrice PriceableObject] .
CappingRule +assignedto \|/ 0.
+caps use of Priceable0b]
; + CappingPeriod: CappingPeriodEnum [0..1] riceableQbject|
«enumeration» + MaximumDistance: LengthType [0..1] 0.* AP UsageValidityParameterModel::
A'Z?’T:'.‘?Z:}f,‘.}’;{:ﬁf” EEK> +specified UsageParameter
ait'C + id: CappingRuleldType by
day el +applies within
week # i tRef: ductRef* [0..1
month # Capping Ref: i Ref [0..[11 ! 0.* / ==
susedby \[/g 0-1 [ _
«contained» A 4 AP Ch: sl y
] ; " ) 0.4
: . . AP TravelUsageParameterModel:: + CreditPolicy: CreditPolicyEnum [0..1]
i - prices: CappingRulePrice [0..* g g
«enumeration» . P Ppingl [0.7] UsageValidityPeriod + ExpireAfterPeriod: duration [0..1]
UsageEndEnum welatedto @ ===~ 7] + ValidityType: ValidityTypeEnum [0..%] RRK» ) _
— -~ T «enumeration» + UsageTrigger: UsageTriggerEnum [0..1] + _id: ChargingPolicyldType
standardDuration +given for x It Vaies BN s geEnd: L L
endofCalendarPeriod UsageTriggerEnum + StandardDuration: duration [0..1] -
endOfRide F B - riDate: date [0.4] «enumeration»
endOfTrip CappingRulePrice startOutboundRide B < - riTime: time [0.1] AP ChargingUsageParameterValues::
endoffareDay endOutboundRide + EndDate: date [0..1] CreditPolicyEnum
endoffarePeriod ReturnRi TN
b R X S‘a'the‘“”‘ Ee + EndTime:time [0..1] blockAllTravellfDebt
[product=xpliy id: CappingRulePriceldTyp: purchasel + BlackoutUse: BlackoutStartEnum [0..1] blockPayAsYouGoTravellfDebt
profileExpiry specifiedStartDate o
other i e lment «PK» allowTravelfPartialFunds
Cappi ingR b ]
Capping dayOffsetBeforeCalendarperiod <= — | f__id: UsageValidityPeriodidType other

Figure 207 — Pay as You Go Fare Product — Physical Model (UML)
76.2.2.3 Fare Condition Summary — Physical model
The following figure shows the physical model for the FARE CONDITION SUMMARY. This can be used to
provide a high level description of a product for product comparison purposes. The summary typically
indicates merely the existence of a condition - the actual conditions themselves are described more exactly
by USAGE PARAMETERSs, ACCESS RIGHT ASSIGNMENTs and other elements. The summary can
include information about:
— Requirements concerning cards related to the product.

— Commercial conditions for refund, exchange, etc.

— Conditions limiting travel times, routes, etc.
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Conditions concerning entitlements.

Conditions affecting reservation.

class XSD NeTEx FM AR Fare ConditionSummary Model /

other

cappedFlatFare
cappedPointToPointFare
cappedZonalFare
lineFlatFare
networkFlatFare
pointToPointFare
pointToPointDistanceFare
stageFare

zoneFlatFare
zoneSequenceFare
zoneToZoneFare
zoneCountFare
penaltyFare

v
GroupOfEntities +grouping
SD FareSalesOfferPackageModel::
GroupOfSalesOfferPackages
Servic +member of 0.*
AR FareProductModel:; priceableobieey
FareProduct I
SD FareSalesOfferPackageModel::
f ) SalesOfferPackage oo
«enumeration»

AR ConditionSummaryValues:: v

FareStructureTypeEnum -
ConditionSummary -~

ot o+

Conditi it

«Group»
ConditionSummaryCardGroup: ConditionSummaryCardGroup
ConditionSummaryTravelGroup: ConditionSummaryTravelGroup
ConditionSummaryCommercialGroup: ConditionSummaryCommercialGroup

+ FareStructureType: FareStructureTypeEnum
+ HasNotices: boolean [0..1]
+ TariffBasis: TariffBasisEnum [0..1]

oup: Conditi it

oup

CardConditionSummary

Name:  XSD NeTEx FM AR Fare ConditionSummary Model
Author:  NeTEx
Version: 1.1 . cenumerations
Crested: 12/04/201300:00:00 AR FareProductValues:
pdated: 04/12/ oo TariffBasis
distance
- = route
_ - - group
- v
- «XmlIGroup»

-

ProvidesCard: boolean [0..1]
GoesOnCard: boolean [0..1]
HasNotices: boolean [0..1]
IsPersonal: boolean [0..1]
RequiresPhoto: boolean [0..1]
MustCarry: boolean [0..1]
RequiresAccount: boolean [0..1]

v

Conditi

yReservationGroup: Conditi

yReservationGroup

v

«XmlGroup»

ReservationConditionSummary

v

«XmlGroup»
CommercialConditionSummary

+ HasPurchaseConditions: boolean [0..1
+ HasDynamicPricing: boolean [0..1]

+ RequiresReservation: boolean [0..1]
+ HasReservationFee: boolean [0..1]

+ HasQuota:boolean[0..1]

+ CanChangeClass: boolean [0..1]

+ boolean [0..1]

+ IsExchangable:boolean[0..1]

+ HasExchangeFee: boolean [0..1]

+ HasDiscountedFares: boolean [0..1]

+ AllowAdditionalDiscounts: boolean [0..1]
+ AllowCompanionDiscount: boolean [0..1]
+ HasMinimumPrice: boolean [0..1]

+ RequiresPositiveBalance: boolean [0..1]

«XmlGroup»
EntitlementConditionSummary

«enumeration»

+
+

IsSupplement: boolean [0..1]

RequiresEntitlement: boolean [0..1]
+ GivesEntitlement: boolean [0..1]

AR ConditionSummaryValues::
TrainRestrictionsEnum

anyTrain
restricted

v

specifiedTrainOnly

«XmlGroup»
TravelConditionSummary

Z specifiedTrainsOnly
2 specifiedTrainAndConnections

ookt o+ o+

OperatorRestrictions: OperatorRestricti

HasTravelTimeRestrictions: boolean [0..1]
HasRouteRestrictions: boolean [0..1]
TrainRestrictions: TrainRestrictionsEnum [0..1]
HasZoneRestrictions: boolean [0..1]
CanBreaklourney: boolean [0..1]
ReturnTripsOnly: boolean [0..1]

NightTrain: boolean

[0..1]

[0..

1]
«enumeration»
AR ConditionSummaryValues::
= OperatorRestrictionsEnum

anyTrain
restricted
specifiedOperatorOnly

7.6.2.3

Figure 208 — Fare Condition Summary- Physical Model (UML)

Fare Product — Attributes and XSD

7.6.2.3.1

ServiceAccessRight — Model Element

An immaterial marketable element (access rights, discount rights etc).

Table 170 — ServiceAccessRight — Element

PRICEABLE OBJECT.

Classifi- Name Type Cardin- Description
cation ality
> > PriceableObject > SERVICE ACCESS RIGHT inherits from

«PK>»

pe

ServiceAccessRightldTy

1:1

Identifier of SERVICE ACCESS RIGHT.

PrivateCode

PrivateCodeType

0:1

Alternative identifier of an entity; can be used to
associate with legacy systems.

InfoUrl

xsd:anyURI

0:1

Link for product i

nformation.

“cntd»

documentLinks

InfoLink

0:*

InfoLinks for external links. For PFDs, etc =V1.1
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[ ServiceAccessRight

I type ] ServiceAccessRight_VersionStructure

An

7.6.23.2

aterial marketable element dedicated to
g some services.

ServiceAccessRight_VersionStructure (restriction)

Hettributes

® g; EntityInVersionGroup [H]

o*.1.

Common Properties of an ENTITY IN
VERSION

tad = DataManagedObjectGroup [H]

by a responsible ORGANISATION

e g PriceableObjectGroup [H]

Elements fora SERVICE ACCESS
RIGHT

Common Properties of an object managed

Elements for a PRICEABLE OBJECT

—— " " " 1
x ServiceAccessRightGroup [ ProductDescriptionGroup [F] *=Infourl (

X =privateCode I
) @
| type | PrivateCodeStructure 7]
7|

o*.1-

at uniquely identifies the
e used for inter-operating
stems.

I
DescriptionElements fora PRODUCT. | type | xsd:anyURI |
0*.1-

URL for further information.

—*| documentLinks
| type [infoLinks_RelStructure |
0*.1-

Timetable documents associated with the
Product e.g pdf files

Figure 209 — ServiceAccessRight — XSD

FareProduct — Model Element

An immaterial marketable element (access rights, discount rights etc), specific to a CHARGING MOMENT.

Table 171 — FareProduct — Element

Classifi- Name Type Cardin- Description
cation ality
> > PriceableObject > FARE PRODUCT inherits from SERVICE
ACCESS RIGHT.
«PK» |id FareProductldType 0:1 Identifier of FARE PRODUCT.
«FK» | Charging- FareProductRef 0:1 Reference to a CHARGING MOMENT for product.
MomentRef
«FK» | TypeOfFare- TypeOfFareProductRef 0:1 Type of FARE PRODUCT.
ProductRef
ConditionSummary | ConditionSummary 0:1 Summary description of conditions on FARE
PRODUCT.
«FK» | OperatorRef OperatorRef 0:1 OPERATOR to which ACCESS RIGHT
PARAMETER is assigned.
GROUP | FareProduct- FareProduct- 0:1 Elements relating to association of FARE
RelationGroup RelationGroup PRODUCT.
GROUP | FareValidityGroup | FareValidityGroup 0:1 Elements relating to validity of FARE PRODUCT.
GROUP | FareProductPricing | FareProduct- 0:1 Elements relating to pricing of FARE PRODUCT.
Group PricingGroup
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FareProduct_VersionStructure (restriction)
— |Erettributes
EntityInV ersionGroup

o*.1_
Common Properties of an ENTITY IN
VERSION

LT |-} DataManagedObjectGroup

Common Properties of an object managed

[ FareProduct

by a responsible ORGANISATION.

[type [ FareProduct_VersionStructure

‘éfp

LT — |-} PriceableObjectGroup [H

An immaterial marketable element (access
rights, discount rights etc), specific to a
CHARGING MOMENT.

7.6.2.3.2.1

Elements for a PRICEABLE OBJECT

x ServiceAccessRightGroup [H]

Elements fora SERVICE ACCESS
RIGHT.

FareProductDescriptionGroup [

DescriptionElements for a FARE
PRODUCT

A%x FareProductGroup ]

Elements for a FARE PRODUCT,

FareProductRelationGroup

Related Elements for a FARE PRODUCT

FareProductValidity Group [H]

Validity Elements for a FARE PRODUCT.

~T (FareProductPricingGroup |

Pricing Elements for a FARE PRODUCT

—

1

| type | ChargingMomentRef Structure #
0*.1-
Reference to a CHARGING MOMENT

xfcharglngMomemRef

x}nypeOfFarePruductRef +
| type \ TypeOfFareProductRefStructure T
0*.1-

Reference to a TYPE OF FARE PRODUCT.
h
h

g

x| e
|aConditionSummary
| type \ ConditionSummary Structure
o+.1z
Summary description of PRODUCT.

=
— 1"OperalorRef I
| type | OperatorRefStructure 7]
|

o*.1Z
Reference to an OPERATOR.

Figure 210 — FareProduct — XSD

FareProductRelationGroup — Group

The FareProductRelationGroup specifies any base product of which this is a refinement. The refined
product is assumed to have any of the properties of the base product which are not specifically overridden

on the dependent product.

Table 172 — FareProductRelationGroup — Group

Classifi- Name Type Cardinality Description
cation
«FK» |BaseFare- FareProductRef 0:1 Another FARE PRODUCT which this product
ProductRef extends. Will assume all properties of base
product unless specifically overridden.
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(FareProductReIationGroup);

Related Elements for a FARE PRODUCT PRICe

5=

i’FareProductRef

| type | FareProductRefStructure ']

A
Reference to a FARE PRODUCT.

| FAmountOfPriceUnitProductRef

A

| type \ AmountOf PriceUnitProductRef Structure |

Reference to a AMOUNT OF PRICE UNIT PRODUCT.

\iEPreassignedFareProductRef

| type | PreassignedFareProductRefStructure ]

?Reference to a PREASSIGNED FARE PRODUCT.

SupplementProductRef

| type | SupplementProductRef Structure N

Reference to a SUPPLEMENT PRODUCT.

jESaIeDiscountRightRef

| type | SaleDiscountRightRef Structure |

fReference to a SALES DISCOUNT RIGHT.

CappedDiscountRightRef

| type | CappedDiscountRightRef Structure ]

Reference to a CAPPED DISCOUNT RIGHT

EUsageDiscountRightRef

G

| type | UsageDiscountRightRef Structure ']

Reference to a USAGE DISCOUNT RIGHT.

Figure 211 — FareProductRelationGroup — XSD

7.6.2.3.2.2

FareProductValidityGroup — Group

The FareProductValidityGroup specifies attributes describing the validity of a FARE PRODUCT.

Table 173 — FareProductValidityGroup — Group

Classifi- Name Type Cardinality Description

cation

“ecntd» | validity- AccessRightParameter- 0:* VALIDITY PARAMETER ASSIGNMENTS relating
Parameter- Assignment to FARE PRODUCT.
Assignments

“‘cntd» |validable- ValidableElement 0:* VALIDABLE ELEMENTS for FAR PRODUCT.
Elements

“cntd» |accessRights- AccessRightinProduct 0:* ACCESS RIGHTs in PRODUCT for FAR
InProduct PRODUCT.

validityParameterAssignments

type | accessRightParameterAssignments_RelStructure |

1
=

VALIDITY PARAMETR ASSIGNMENTss making up FARE SERVICE ACCESS

RIGHT.

validableBements

(FareProductVaIidityGrouij EEI

V alidity Elements for a FARE PRODUCT.

type | validableBElements_RelStructure 7]

+

VALIDABLE ELEMENTs making up FARE SERVICE ACCESS RIGHT.

accessRightsinProduct -‘I-
type | accessRightsIinProduct_RelStructure QI

Access rights given by product.
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7.6.2.3.2.3

Figure 212 — FareProductValidityGroup — XSD

FareProductPricingGroup — Group

The FareProductPricingGroup specifies pricing properties of a FARE PRODUCT.

Table 174 — FareProductPricingGroup — Group

Classifi- Name Type Cardinality Description

cation

“cntd» | priceGroups PriceGroup 0:* FARE PRODUCT PRICEs in PRICE GROUP.
“cntd» | prices FareProductPrice 0:* FARE PRODUCT PRICEs in PRICE GROUP.

(FareProductPricingGroupJ;ﬂ E—)}

7.6.2.3.3

Pricing Elements fora FARE PRODUCT

percentage etc.

| priceGroups

type \ priceGroups_RelStructure ]

PRICEs making up FARE PRODUCT

priceGroups_RelStructure

,PriceGroupRef -
| type | PriceGroupRefStructure

Reference to a PRICE GROUP.

’PriceGroup7

+]
type | GroupOfEntities_VersionStructure 2

A grouping of prices, allowing the grouping of numerous possible
consumption elements into a limited number of price references,
or to apply grouped increase, in value or percentage.

N1 PriceGroup

type | PriceGroup_VersionStructure

A grouping of prices, allowing the grouping of numerous possible
consumption elements into a limited number of price references,
or to apply grouped increase, in value or percentage.

prices

type \ fareProductPrices_RelStructure

PRICEs making up FARE PRODUCT

fareProductPrices_RelStructure

fFareProductPriceRef o)
| type \ FareProductPriceRef Structure

Reference to a FARE PRODUCT PRICE.

ECe lIRef_ 'HI
| type [ VersionOfObjectRef Structure

Dummy Reference to a FARE TABLE CELL

’FareProductPrice

+]
type | FareProductPrice_VersionedChildStructure 2

A set of all possible price features of a FARE PRODUCT

ELEMENT: default total price, discount in value or percentage
etc

Figure 213 — FareProductPricingGroup — XSD

FareProductPrice — Model Element

A set of all possible price features of a FARE PRODUCT: default total price, discount in value or

Table 175 — FareProductPrice — Element

Classifi- Name Type Cardinality Description
cation
> > FarePrice > FARE PRODUCT PRICE

inherits from FARE
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«PK>» id

PRICE

«FK» |FareProductRef |FareProductRef

FareProductPriceldType

Identifier of FARE PRODUCT PRICE.

FARE PRODUCT for which this is the price.

— (B

| FareProductPrice

|t pe | FareProductPrice_VersionedChildStructure

A set of all possible price features of a FARE PRODUCT

ELEMENT: default total price, discount in value or percentage
etc.

X

——N =

a: VersionedChildGroup [
== FarePriceGroup [

== DiscountablePriceGroup [

FareProductPriceGroup [

FareProductPrice_VersionedChildStructure (restriction)

Elements for a VERSIONED CHILD.

Elements for a FARE PRICE

Elements for a DISCOUNTABLE PRICE

@x‘iFareProductRef

| type | FareProductRefStructure

Pricing Elements fora FARE PRODUCT PRICE

]

o*.1-
Reference to a FARE PRODUCT

=AmountOfPriceUnitProductRef

3

Reference to a AMOUNT OF PRICE UNIT PRODUCT.

@

| type [ AmountOf PriceUnitProductRef Structure

=Preass ignedFareProductRef
type \ PreassignedFareProductRefStructure

# Reference to a PREASSIGNED FARE PRODUCT
=SupplementProductRef

| type | SupplementProductRefStructure
Reference to a SUPPLEMENT PRODUCT.

g

Reference to a SALES DISCOUNT RIGHT.

SaleDiscountRightRef

| type \ SaleDiscountRightRef Structure

‘!Capped DiscountRightRef
\ type \ CappedDiscountRightRef Structure

Reference to a CAPPED DISCOUNT RIGHT.

g

s

}EUsageD‘scountRightRef
\ type \ UsageDiscountRightRefStructure
Reference to a USAGE DISCOUNT RIGHT.

Figure 214 — FareProductPrice — XSD

7.6.2.34

AccessRightinProduct — Model Element

A VALIDABLE ELEMENT as a part of a PRE-ASSIGNED FARE PRODUCT, including its possible order in
the set of all VALIDABLE ELEMENTSs grouped together to define the access right assigned to that PRE-
ASSIGNED FARE PRODUCT.

Table 176 — AccessRightinProduct — Element

Classifi- Name Type Cardinality Description
cation
> > FareElementinSequence > ACCESS RIGHT IN PRODUCT inherits from
FARE ELEMENT IN SEQUENCE.
id AccessRightinProduct- 11 Identifier of ACCESS RIGHT IN PRODUCT.
IdType
«FK» | Validable- ValidableElementRef 0:1 Reference to a VALIDABLE ELEMENT for which
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ElementRef

access rights are specified.

«FK»

Preassigned-
FareProducRef

PreassignedFareProduc
Ref

0:1

Reference to a PRE ASSIGNED FARE
PRODUCT for which access rights are specified.

| | Bettributes

| AccessRightinProduct

|L pe\AccessRightInPfoduct \/ersionedmildstructure"l"

A VALIDABLE ELEMENT as a part of a PRE-ASSIGNED FARE PRODUCT,
including its possible order in the set of all VALIDABLE ELEMENTS grouped
together to define the access right assigned to that PRE-ASSIGNED FARE

PRODUCT

AccessRightinProduct_VersionedChildStructure

IS
—E)a—( EntityInVersionGroup [

Common Properties of an ENTITY IN VERSION.

== VersionedChildGroup [+

|l| Elements fora VERSIONED CHILD

== FareElementinSequenceGroup [+

Elements for a FARE ELEMENT IN SEQUENCE.

|
_E_)a ‘AccessRightinProductGroup | E_)a_ Reference to a VALIDABLE ELEMENT.
1

Elements fora ACCESS RIGHT IN PRODUCT,

’_ijalidableElem entRef
| \ type \ ValidableBementRefStructure

AF ‘fPreassignedFareProductRef ‘
\ type \ PreassignedFareProductRefStructure

“Refereﬂc? to a PREASSIGNED FARE PRODUCT.

15 |
\%’:SupplementProductRef $

| type | SupplementProductRef Structure

Reference to a SUPPLEMENT PRODUCT.

Figure 215 — AccessRightInProduct — XSD

76.2.35 ConditionSummary — Model Element
A summary of the properties of a FARE PRODUCT or PACKAGE that can be used to generate passenger
information.
Table 177 — ConditionSummary — Element
Classifi- Name Type Cardinality Description
cation
FareStructure- FareStructureTypeEnum 11 Classification of fare type.
Type
HasNotices xsd:boolean 0:1 Whether there are notices associated with the
product.
TariffBasis TariffBasisEnum 0:1 Basis for Tariff.
GROUP | Condition- ConditionSummaryCard- 11 Elements relating to cards on CONDITION
SummaryCard- Group SUMMARY.
Group
GROUP | Condition- ConditionSummary- 1:1 Elements relating to entittement conditions on
Summary- EntitlementGroup CONDITION SUMMARY.
EntitlementGrou
p
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GROUP | Condition- ConditionSummary- 11 Elements relating to travel conditions on
Summary- TravelGroup CONDITION SUMMARY.
TravelGroup

GROUP | Condition- ConditionSummary- 1:1 Elements relating to commercial conditions on
Summary- CommercialGroup CONDITION SUMMARY.
Commercial-
Group

GROUP | Condition- ConditionSummary- 1:1 Elements relating to reservation conditions on
Summary- ReservationGroup CONDITION SUMMARY.
Reservation-
Group

ConditionSummaryStructure

) EFareStructureType

type | FareStructureTypeEnumeration

Ty peO fFareC ondition.

] =TariffBasis

type | TariffBasisEnumeration

Basis used to compute fares.

] =Has Notices

type | xsd:boolean

Whether the product has NO TICEs associated with it.

ConditionSummary

éﬁ EE_—(OonditionSummaryCardGroup
type | ConditionSummary Structure

Summary description of PRODUCT.

7.6.2.35.1

Elements relating to Cards on CONDITION SUMMARY.

—(ConditionSummaryEntitIementGroup

Elements relating to Entitlements on CONDITION SUMMARY.

—(ConditionSummryTraveIGroup

Elements relating to Travel restrictions on CONDITION SUMMARY.

—(ConditionSummaryCorrmerciaIGroup

Elements relating to Commercial restrictions on CONDITION SUMMARY.

U (OonditionSummaryReservationGroup

Elements relating to Reserv ation restrictions on CONDITION SUMMARY.

Figure 216 — ConditionSummary — XSD

FareStructureType — Allowed values

The following table shows the allowed values for Fare Structure Type. (FareStuctureEnum)

Table 178 — FareStructureType — Allowed values

Value Description

networkFlatFare Flat fare applying to whole network.
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7.6.2.35.2

lineFlatFare Flat fare applying to group of lines or line.
zoneToZoneFare Zone to zone fare.
zoneSequenceFare Zones in sequence fare.

pointToPointFare

Point to point fare.

stageFare

Fare stage fare.

zoneFlatFare

Zonal flat fare.

cappedZonalFare

Capped zonal fare.

cappedFlatFare

Capped flat fare.

other

Other fare.

TariffBasis — Allowed values

The following table shows the allowed values TariffBasis (TariffBasisEnum).

7.6.2.3.5.3

Table 179 — TariffBasis — Allowed values

Value

Description

route Route based fare.
distance Distance based fare.
group Group fare

ConditionSummaryCardGroup — Group

The ConditionSummaryCommercialGroup summarises the conditions on travel cards associated with a
FARE PRODUCT and /or SALES OFFER PACKAGE. Detailed restrictions are specified by USAGE

PARAMETERS.
Table 180 — ConditionSummaryCardGroup — Group
Classifi- Name Type Cardinality Description
cation

ProvidesCard xsd:boolean 0:1 Whether a card is provided with the product.

GoesOnCard xsd:boolean 0:1 Whether the product goes on a card.

IsPersonal xsd:boolean 0:1 Whether the product is a sold anonymously or to
an identified person.

RequiresPhoto xsd:boolean 0:1 Whether use of the product requires a photo to be
provided.

MustCarry xsd:boolean 0:1 Whether use of the card must be carried in order
to use product.
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EProvidesCard

typeszd:boolean

Whether the product provdies a card with it.

=GoesOnCard
type | xsd:boolean

Whether the product requires a card to fulfil it.

— lsPersonal
(CondmonSummaryCardGrouij @
type | xsd:boolean
Elements relating to Cards on CONDITION SUMMARY.

Whether the product is personaised or anony mous.

ERequiresPhoto

type | xsd:boolean

Whether the product requires a photo.

EMustCarry

type | xsd:boolean

Whether the product requires the card to be carried by the user.

Figure 217 — ConditionSummaryCardGroup — XSD

7.6.2.35.4 ConditionSummaryEntitlementGroup — Group

The ConditionSummaryCommercialGroup summarises the entitlement conditions associated with a
FARE PRODUCT and /or SALES OFFER PACKAGE. Detailed restrictions are specified by USAGE
PARAMETERS.

Table 181 — ConditionSummaryEntitlementGroup — Group

Classifi- Name Type Cardinality Description
cation
IsSupplement xsd:boolean 0:1 Whether the package is a supplement to another
product
Requires- xsd:boolean 0:1 Whether the product requires entitlement to other
Entitlement products.
GivesEntitlement | xsd:boolean 0:1 Whether the product grants entitlements to other
products.

7EISSuppIem ent
type | xsd:boolean

Whether the product is a supplement to another product.

| "RequiresEntitlement
(CondmonSummaryEnmIemeanroup = E)} Iype‘xsd:boolean
Elements relating to Entitlements on CONDITION SUMMARY. Whether the product requires ENTITLEMENT REQUIRED other

products.

| |~ GivesEntitlement

type | xsd:boolean

Whether the product grants ENTITLEMENT REQUIRED other
products.

Figure 218 — ConditionSummaryEntitlementGroup — XSD
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7.6.2.3.5.5

ConditionSummaryTravelGroup — Group

The ConditionSummaryTravelGroup summarises whether there are restrictions on travel associated with
a FARE PRODUCT and /or SALES OFFER PACKAGE. Detailed restrictions are specified by USAGE
PARAMETERs and ACCESS RIGHT ASSIGNMENTS.

Table 182 — ConditionSummaryTravelGroup — Group

Classifi-
cation

Name

Type

Cardinality

Description

HasOperator-
Restrictions

Operator
RestrictionEnum

0:1

Limitations as to which OPERATOR’s services
may be used.

HasTravelTime- |xsd:boolean 0:1 Whether limitations apply as to when travel may
Restrictions take place.

HasRoute- xsd:boolean 0:1 Whether limitations apply as to the route that may
Restrictions be used.

HasTrain- TrainRestrictionEnum 0:1 Limitations as to which trains may be used.
Restrictions

HasZone- xsd:boolean 0:1 Whether limitations apply as to the area in which
Restrictions travel may take place.

CanBreak- xsd:boolean 0:1 Whether the user is allowed to break journey, i.e.
Journey leave transport network, at an intermediate point.
ReturnTripsOnly |xsd:boolean 0:1 Whether must buy a return trip.
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) EHasOperatorRestricticns

type | OperatorRestrictionsEnumeration

Restictions on which OPERATOR's services can be used.

) =Has TravelTimeRestrictions

type | xsd:boolean

Whether there are restictions on which routes can be used.

) “HasRouteRestrictions

type | xsd:boolean

Whether there are restictions on w hich routes can be used.

) =Has TrainRestrictions

ty peTTrain RestrictionsEnumeration

(ConditionSum maryTravelGroup [ E}ﬂ Restictions on which trains can be used.

Elements relating to Travel restrictions on CONDITION SUMMARY. EHasZoneRestrictions

ty peszd:booIean

Whether there are restictions on w hich zones can be used.

] ECanBreakJourney

ty peszd:booIean

) EReturnTripsOnIy

ty peszd:booIean

Whether the return trip must also be purchased.

ENightTrain
type |xsd:boolean

Whether the trip uses a night Train.

Figure 219 — ConditionSummaryTravelGroup — XSD

7.6.2.3.5.5.1 OperatorRestrictions — Allowed values

The following table shows the allowed values for OperatorRestrictions (OperatorRestrictionsEnum).

Table 183 — OperatorRestrictions — Allowed values

Value Description
anyTrain Can travel on any OPERATORS' services.
restricted Restricted to certain OPERATORS' services.

specifiedOperatorOnly

Can travel only on a specific OPERATOR’s services.

7.6.2.3.5.5.2 TrainRestrictions — Allowed values

The following table shows the allowed values for TrainRestrictions (TrainRestrictionsEnum).

Table 184 — TrainRestrictions — Allowed values

Value

Description

anyTrain

Can travel on any train.

Whether the journey can be interrupted by a stay at an intermediate station.
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restricted

Restricted to certain types of train.

spec

ifiedTrainOnly

Can travel only on a specific train at a specified time and date.

spec

ifiedTrainsOnly

Can travel only on certain trains and time.

specifiedTrainAndConnections

Can travel only on a specific train and on appropriate onward connections.

7.6.2.3.5.6

ConditionSummaryCommercialGroup — Group

The ConditionSummaryCommercialGroup summarises the commercial conditions associated with a
FARE PRODUCT and /or SALES OFFER PACKAGE. Detailed restrictions are specified by USAGE
PARAMETERSs, FARE PRICEs and ACCESS RIGHT ASSIGNMENTSs.

Table 185 — ConditionSummaryCommercialGroup — Group

Classifi- Name Type Cardinality Description
cation

CanChangecClass | xsd:boolean 0:1 Whether user can change class
IsRefundable xsd:boolean 0:1 Whether the ticket is refundable
IsExchangable xsd:boolean 0:1 Whether the ticket is exchangeable
HasExchangeFee | xsd:boolean 0:1 Whether there is a fee for exchanges.
HasDiscounted- |xsd:boolean 0:1 Whether discounted Fares are allowed.
Fares
AllowAdditional- | xsd:boolean 0:1 Whether more than one discount may be applied ,
Discounts e.g. Child + Companion.
Allow- xsd:boolean 0:1 Whether there is a companion discount
Companion-
Discount
HasMinimum- xsd:boolean 0:1 Whether there is a minimum price when
Price combining elements.
Requires- xsd:boolean 0:1 Whether the product requires a positive stored

PositiveBalance

balance to be used.
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CanChangeClass

type | xsd:boolean

Whether the class of usage can subsequently be changed on a
ticket.

JEIS Refundable

§ type | xsd:boolean

Whether teh ticket can be refunded

JEIS Exchangable

§ type | xsd:boolean

Whether teh ticket can be exchanged

iEHas DiscountedFares

| type | xsd:boolean
— - Whether there are y ty pes of discounted fare for the FARE
(CondmonSummaryCommermalGroup/gl EE PRODUCT.any

Elements relating to Commercial restrictions on CONDITION = - .
SUMMARY. |~ Allow AdditionalDiscounts

| type | xsd:boolean

Whether the product allows discounts to be compounded.

=Allow Com panionDiscounts

type | xsd:boolean

Whether the product allows a companion discountt for eligible
users.

| ["HasMinimumPrice

type | xsd:boolean

Whether a minimum price applies to FARE PRODUCT

- iERequires PositiveBalance

type \ xsd:boolean

Whether if combined with other products on the same smart
card, requires an ov erall balance for any product to work. Eg a
Trabel Pass may be disabled if teh Pay as you go for other areas
in in arrears.

Figure 220 — ConditionSummaryCommercialGroup — XSD

7.6.2.35.7 ConditionSummaryReservationGroup — Group

The ConditionSummaryReservationGroup summarises the restrictions on booking associated with a
FARE PRODUCT and /or SALES OFFER PACKAGE. Detailed restrictions are specified by USAGE
PARAMETERSs, FARE PRICEs and ACCESS RIGHT ASSIGNMENTS.

Table 186 — ConditionSummaryReservationGroup — Group

Classifi- Name Type Cardinality Description

cation
HasPurchase- xsd:boolean 0:1 Whether purchase conditions apply to the sale of
Conditions the product, e.g. when must be bought or who

may purchase.

HasDynamic- xsd:boolean 0:1 Whether product has dynamic pricing.
Pricing
Requires- xsd:boolean 0:1 Whether a Reservation is required.

Reservation

HasReservation- | xsd:boolean 0:1 Whether there is a fee for Reservations.
Fee
HasQuota xsd:boolean 0:1 Whether limited quota for the offer or it can be

sold in unlimited numbers.
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7jEHas PurchaseConditions
| type [ xsd:boolean

Whether the product has purchase conditions.

EHavsDynamicPricing
type | xsd:boolean

Whether the re is dy namic ie yield managed pricing for the

product.
(conditionsummaryReservationGroup | (=5 ReauiresReservation
Elements relating to Reserv ation restrictions on CONDITION Ltype ‘ xsd:boolean

SUMMARY. Whether the product requires a resrev ation.

=HasReservationFee
type | xsd:boolean

Whether there isa charge for reserv ations.

- EHasQuota
type | xsd:boolean

Whether the product has quotas

Figure 221 — ConditionSummaryReservationGroup — XSD

7.6.2.3.5.7.1 FareUseType — Allowed values
The following table shows the allowed values for FareUseType (FareUseTypeEnum).

Table 187 — FareUseType — Allowed values

Value Description
Single Fare is a single, i.e. one way trip.
Return Fare is a return, i.e. two way trip.
Multiple Fare is a multiple, i.e. for repeated trips.

7.6.2.3.5.7.2 TariffBasis — Allowed values

Allowed values for TariffBasis (TariffBasisEnum).

Table 188 — TariffBasis — Allowed values

Value Description
distance Tariff is based on distance.
route Tariff is based on the route taken.
group Tariff is based on size of group.

7.6.23.6 TypeOfFareProduct — Model Element

A classification of FARE PRODUCTSs.
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Table 189 — TypeOfFareProduct — Element

A classification of FARE PRODUCTSs expressing their general
functionalities and local functional characteristics specific to the
operator. Ty pes of FARE PRODUCTS like e.g. throw-away
ticket, throw-away ticket unit, value card, electronic purse
allowing access, public transport credit card etc. may be used to
define these categories.

Classifi- Name Type Cardinality Description
cation
> > TypeOfEntity > TYPE OF FARE PRODUCT inherits from TYPE
OF ENTITY. See NeTEx Partl.
«PK» |id TypeOfFareProduct- 11 Identifier of TYPE OF FARE PRODUCT.
IdType
TypeOfFareProduct_VersionStructure (restriction)
[Hettributes
TypeOfFareProduct |ln = —-——:\)E]—(DataManagedObjectGroupE
type \ TypeOfFareProduct_VersionStructure 'T"

Common Properties of an object managed by a responsible
ORGANISATION.

S —-——:\)E] (TypeOfVaIueGroup)ﬂ

1S

Elements for TYPE OF VALUE.

Figure 222 — TypeOfFareProduct — XSD

7.6.2.3.7

ChargingMoment — Model Element

A classification of FARE PRODUCTSs according to the CHARGING MOMENT and the account location:
pre-payment with cancellation (throw-away), pre-payment with debit on a value card, pre-payment without

consumption registration (pass), post-payment etc.

Table 190 — ChargingMoment — Element

Classifi- Name Type Cardinality Description
cation
> > TypeOfValue > TYPE OF CHARGING MOMENT inherits from
TYPE OF VALUE. See NeTEx Part1.
«PK» |id ChargingMomentldType 11 Identifier of TYPE OF CHARGING MOMENT.

ChargingMoment

type [ ChargingMoment_ValueStructure

A classification of FARE PRODUCTS according to the pay ment
method and the account location: pre-pay ment with cancellation
(throw-away ), pre-pay ment with debit on a value card,
pre-pay ment without consumption registration (pass),

post-pay ment etc.

ChargingMoment_ValueStructure (restriction)

— [@ownoer]

X

—ana— ﬂE—(DataManagedObjectGroup

Common Properties of an object managed by a responsible
ORGANISATION

- (—-—-— ﬂE (TypeOfVaIueGroupE

Elements for TYPE OF VALUE.

Figure 223 — ChargingMoment — XSD
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7.6.2.4

7.6.2.4.1

Types of Fare Product — Attributes and XSD

PreassignedFareProduct — Model Element

A FARE PRODUCT consisting of one or several VALIDABLE ELEMENTS, specific to a CHARGING

MOMENT.
Table 191 — PreassignedFareProduct — Element
Classifi- Name Type Cardinality Description
cation
> > FareProduct > PREASSIGNED FARE PRODUCT inherits from
FARE PRODUCT.
«PK» |id Preassigned- 1:1 Identifier of PREASSIGNED FARE PRODUCT.
FareProductldType

PreassignedFareProduct

1

| | Etettributes

PreassignedFareProduct_VersionStructure (restriction)

—x(—-ﬂ— ﬂE—(DataManagedObjectGroup]ﬂ

Common Properties of an object managed by a responsible ORGANISATION.

type \ PreassignedFareProduct VersionStructure'T'

A FARE PRODUCT consisting of one or several VALIDABLE ELEMENTS,

specific to a CHA

76242

RGING MOMENT.

—x(—--— ﬂE—(PriceabIeObjectGroupE

Elements for a PRICEABLE ELEMENT

—EE——X(—-H— HE—(ServiceAccessRightGroupE

Elements fora SERVICE ACCESS RIGHT.

_"(——-— ﬂE—(FareProductGroup]Zl

Elements for a FARE PRODUCT.

N (P(eassignedFareH’odUCtGroupJ;l

Elements for a PREASSIGNED FARE PRODUCT

)

Figure 224 — PreassignedFareProduct — XSD

AmountOfPriceUnit — Model Element

A FARE PRODUCT consisting in a stored value of PRICE UNITs: an amount of money on an electronic

purse, amount of units on a value card etc.

Table 192 — AmountOfPriceUnit — Element

Classifi- | Name Type Cardinality | Description
cation
> > FareProduct > AMOUNT OF PRICE UNIT inherits from FARE
PRODUCT.
«PK>» id AmountOfPriceUnit- 1:1 Identifier of AMOUNT OF PRICE UNIT.
IdType
PriceUnitRef PriceUnitRef 0:1 Reference to a PRICE UNIT.
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Amount xsd:decimal 0:1 Number of units..
AmountOfPriceUnitProduct_VersionStructure (restriction)
| | Brettributes
(e - A
—XE—)E—LEnmyInVerslonGroup |E
o+.1-
Common Properties of an ENTITY IN VERSION.
| AmountOfPriceUnitProduct ,l.

|1 pe\An‘numOfFﬂ'lceUnnProduct Versl()nStruc:ture"l'l

A FARE PRODUCT consisting in a stored value of PRICE UNITs: an amount of
money on an electronic purse, amount of units on a value card etc.

*{(—-=—— =]} DatamanagedObjectGroup |

Common Properties of an object managed by a responsible ORGANISATION.

X == PriceableObjectGroup [{]

Elements for a PRICEABLE OBJECT.

_@_ EE ServiceAccessRightGroup [+

Elements fora SERVICE ACCESS RIGHT

X == FareProductGroup [

Elements for a FARE PRODUCT.

x :PriceUnilRef

type | PriceUnitRef Structure ]

Ol
——x%
(ArmuntOanceUthroductGroude Reference to/a|PRICE UNIT
Elements fora AMOUNT OF PRICE UNIT PRODUCT. o=
Amount
type | xsd:decimal
o*.1_

Number of units

Figure 225 — AmountOfPriceUnit — XSD

76243

UsageDiscountRight — Model Element

A FARE PRODUCT allowing a customer to benefit from discounts when consuming VALIDABLE

ELEMENTSs.

Table 193 — UsageDiscountRight — Element

Classifi- Name Type Cardinality Description
cation
> > FareProduct > USAGE DISCOUNT RIGHT inherits from FARE
PRODUCT.
«PK» |id UsageDiscountldType 11 Identifier of USAGE DISCOUNT RIGHT.

UsageDiscountRight "
type [ UsageDiscountRight_VersionStructure

A FARE PRODUCT allowing a customer to benefit from
discounts when consuming VALIDABLE ELEMENTS.

UsageDiscountRight_VersionStructure (restriction)

7 [Eawboes]

—x(——-— :\)E]—(Datalvbnag edObjectGroup

Common Properties of an object managed by a responsible
ORGANISATION.

—x(——-— :\E—(PriceableObjectGroupE

Elements for a PRICEABLE ELEMENT.

_"(—--— :\)E]—(FareProductGroup)ﬂ

Elements for a FARE PRODUCT.

o GamammerE—— ()

Elements for a USAGE DISCOUNT RIGHT.
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Figure 226 — UsageDiscountRight — XSD

7.6.244 SaleDiscountRight — Model Element
A FARE PRODUCT allowing a customer to benefit from discounts when purchasing SALES OFFER
PACKAGEs.
Table 194 — SaleDiscountRight — Element
Classifi- Name Type Cardinality Description
cation
> > FareProduct > SALE DISCOUNT RIGHT inherits from FARE
PRODUCT.
«PK» |id SaleDiscountRightldType 1:1 Identifier of SALE DISCOUNT RIGHT.

SaleDiscountRight_VersionStructure (restriction)

[Erattributes

[ saleiscountRight

type | SaleDiscountRight_VersionStructure

E PRODUCT a
nts when purchasi

lements for a PRICEABLE ELEMEN

%] GeneralGroupOfEntities
| type [ GeneralGroupOfEntities

CS:)

Figure 227 — SaleDiscountRight — XSD

76245 CappedDiscountRight — Model

Element

A specialisation of SALE DISCOUNT RIGHT where the discount is expressed as a capping limit for a given
time interval. For example, the London Oyster card fare, which charges for each journey at a reduced price
until travel equivalent to a day pass has been consumed.

Table 195 — CappedDiscountRight — Element

Classifi- | Name Type Cardinality | 