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European foreword

This document (CEN/TS 16614-5:2022) has been prepared by Technical Committee CEN/TC 278
“Intelligent Transport Systems”, the secretariat of which is held by NEN.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document has been prepared under a Standardization Request given to CEN by the European
Commission and the European Free Trade Association and supports essential requirements of
EU Directive(s) /Regulation(s).

In addition, it supports the fundamental requirements for Urban Rail of CEN-CENELEC Guide 26.
This document presents Part 5 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.

The full NeTEx Technical Specification is made up of five parts defining a single European Standard
series, which provides a complete exchange format for public transport networks, timetable description
and fare information.

e 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.

e Part 2 is the description of the scheduled timetables exchange format.

e Part 3 is the description of the fare information exchange format.

e Part4 is the description of the passenger information European profile.

e Part5 (this document) is the description of the alternative modes exchange format.
Part 1 is fully standalone, and parts 2 and 3, 4 and 5 rely on part 1.

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

This document is highly technical, and a special care has been taken to keep the text readable. In
particular a set of formatting conventions is followed that enhances the usual CEN writing rules in order
to distinguish references to elements of the formal models within text:

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

e NeTEx physical model names are in bold italic font and use CamelCase style with no spaces
(JourneyPattern, for example).

o NeTEx physical model attribute types are in italic font and use CamelCase style with no spaces
(TypeOfEntity, for example).

Any feedback and questions on this document should be directed to the users’ national standards body.
A complete listing of these bodies can be found on the CEN website.

According to the CEN/CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to announce this Technical Specification: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the
United Kingdom.
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0 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.

Services already present in the urban environment such as multimodal information and traffic
management and control are already well understood. Reference data models and data exchange
formats for the use of these services, in particular data sets describing the public transport offer, are
already standardised and available. However, there is a need for reference data models to accommodate
emerging modes of transport to allow seamless transitions for the traveller between all available
modes. Examples of these new modes include car and cycle sharing, car-pooling, and intelligent parking
(Park & Ride).

The first three parts of the European Technical Specification NeTEx specify a Network, Timetable, and
Fare Exchange format for Public Transport. The purpose of NeTEx is to exchange data relating to
scheduled public transport between the systems of PT organisations. It can 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. A fourth part describes a profile for using NeTEx for the cross-border exchange of
timetable data (European Passenger Information profile - EPIP).

This document (NeTEx - Part 5) specifies exchanges of data for alternative transport modes between
systems and organisations. It encompasses alternative (i.e. non-traditional) modes of personal use of
transport (such as cycle sharing, car-pooling, rental, etc.) often provided as mobility services. Such
services may be provided by organisations other than conventional transport operators and use of
them may involve the passengers themselves steering the vehicles and determining the exact route.
Part 5 describes some extensions and additions to the prior NeTEx model. It is a complement to Parts 1,
2, 3 in the sense that it uses a subset of the 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. Different
data sets can be integrated and systems linked together to provide services that cover a wide area and
proved advanced multimodal function for travellers. 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 the ease of integration of public transport information with other modes of
transport making it easier to provide service that allow passengers to plan and make multi-modal
journeys that seamlessly combine legs made on both conventional public transport and self-guided
modes.

By generalising and extending a standard already in place, the standard is able to reuse an existing
context and many existing components, minimizing the effort required to deploy it.
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1 Scope
1.1 General

NeTEx is dedicated to the exchange of scheduled data (network, timetable and fare information). It is
based on Transmodel European reference model for PT data. The most recent version of NeTEx v1.1 is
based on the most recent version of Transmodel, V6.0 (EN 12986 1/2/3/4/5/6), which now
incorporates the prior IFOPT (). NeTEx also relates to SIRI (CEN 15531-1/2/3/4) and
supports the exchange of information of relevance for passenger information about public transport
services and also for running Automated Vehicle Monitoring Systems (AVMS).

NOTE NeTEx is an implementation of a subset of Transmodel (including IFOPT); the definitions and
explanations of its concepts are extracted directly from Transmodel and reused in NeTEx, sometimes with
adaptations in order to fit the NeTEx context. Although the data exchanges targeted by NeTEx Parts 1 to 5 are
predominantly oriented towards provisioning passenger information systems, AVMS and fare systems 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 Alternative Modes Scope

This Part 5 of NeTEx is specifically concerned with the exchange of reference data to support “new”
alternative modes for mobility services, adding certain new concepts to the NeTEx schema (indicated as
NeTEx v1.2.2), but also to a high degree making use of existing schema elements defined in NeTEx Parts
1, 2 and 3.

The high-level design for alternative modes support is derived from a conceptual model for alternative
modes CEN PT1711 (CEN/TS 17413:2020) prepared by CEN working group TC278 WG17. This CEN
Technical Specification describes a conceptual model for alternative modes as an extension to
Transmodel V6.0 and based on a detailed set of use cases taken from CEN PT1711 and given in
Appendix A.

The NeTEx format is concerned with a subset of the use cases for reference data (real-time use cases are
covered by dynamic protocols such as SIRI and DATEX II). Overall, it is concerned with data for the
following purposes:

e to be able to integrate legs made on alternative modes with conventional mode legs in seamless
trip plans;

e to describe the coverage areas of alternative mode mobility services so that trip planning
engines and others can make passengers aware of the possibility of using them, and provide
appropriate links to invoke the dynamic services;

e to be able to find the locations of access points for alternative mode services, such as parking
points, pooling stations, etc. including their relation to access points for conventional modes;

e to be able to indicate the costs of the mobility services for specific trip legs. Where operators
offer a bundle of modes services (for example free cycle use with metro use) to be able to
include the “fare product” for alternative mode legs in the sales offer;

e to be able to indicate how to book, purchase and pay for mobility services, and how to access
them.

NeTEx is primarily concerned with the exchange of reference data to allow the integration of new
modes with other data; it does not describe dynamic services. The PT1711 specification indicates the
nature of some of these services such as trip planning.
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1.3 Transport modes

All mass public transport modes are taken into account by NeTEx, including train, bus, coach, metro,
tramway, ferry, air, and their submodes. Such modes are provided by transport operators, who may
operate one or more modes.

NeTEx part 5 widens the concept of an operator to include providers of other forms of transport, and
introduces the separate concept of a “mode of operation” to classify the way services are provided:
conventional, flexible, pooling, sharing, etc.

1.4 Products and prices

The overall approach for the definition of products for alternative modes within NeTEx Part 5
Alternative modes) follows the approach used by Transmodel v6.0 Part5 (Fare Management data
model), namely through the definition of access rights rather than of just products. Prices are separated
from the things they price. The existing model also allows for dynamic prices to be fetched from a
pricing engine.

This approach of using the access rights related to the urban public transport (for all urban modes) can
be applied to any mode, including long-distance rail and alternative modes.

Exchange protocols

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 by FTP or otherwise, 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 mechanisms.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

CEN/TS 16614-1, Public transport — Network and timetable exchange (NeTEx) — Part 1: Public
transport network topology exchange format

CEN/TS 16614-2, Public transport — Network and timetable exchange (NeTEx) — Part 2: Public
transport timetable exchange format

CEN/TS 16614-3, Public transport — Network and timetable exchange (NeTEx) — Part 3: Public
transport fares exchange format

CEN/TS 17413:202071, Intelligent transport systems — Urban ITS — Models and definitions for new modes
prEN 12896-10, Public transport — Reference data model — Part 10: Alternative modes

1 This TS has been drafted by the Project Team PT1711 and is often referred to as PT1711;
note that this TS is currently being integrated in Transmodel Part 10, and will be replaced.
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at https://www.electropedia.org/
— ISO Online browsing platform: available at https://www.iso.org/obp

3.1
access mode

characterization of the traveller’s movement (e.g. walking, cycling, etc.) enabling the traveller to reach a
public transport stop or to carry out a leg of a trip

3.2
alternative mode

publicly advertised mode of operation different from the conventional mode of operation, in particular
vehicle sharing, vehicle rental and vehicle pooling

3.3
car pooling

vehicle pooling applied to cars, consisting in sharing a privately owned car for a trip between a defined
driver who is already engaged in the trip and at least another traveller

3.4
car rental

vehicle rental applied to cars, consisting in making car(s) available at specified agencies with the
constraint to bring them back at specified agencies

3.5
car sharing

vehicle sharing applied to cars, consisting of the short-term use of a vehicle for a specific journey or
time where the car might be taken from and parked at different places in an urban area

3.6
conventional mode (of operation)

legacy mode of operation which is provided as a scheduled and/or flexible publicly advertised transport
offer relying on a set of features:

e drivers are employees;
o the fleetis owned by an authority, or owned or run by an operator

e the network topology is defined well in advance and is based on lines and journey patterns

Note 1 to entry: The distinction between alternative and conventional mode of operation relies on the fact that
one or more of the conditions as above may not be fulfilled. Moreover, the difference is in the mode of operation
rather than the way the traveller is served.
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3.7
cycle rental

vehicle rental applied to cycles (e.g. bikes, e-bikes, motorcycles, scooters, etc.), consisting in making
cycle(s) available at specified agencies with the constraint to bring them back at specified agencies

3.8
cycle sharing

vehicle sharing applied to cycles (e.g. bikes, e-bikes, motorcycles, scooters, etc.), consisting of short-
term cycle rental where the cycle can be taken from and parked at different places in the urban area

3.9
flexible transport mode (of operation)

passenger transport operation linked to a fixed network/schedule but offering flexibility, in order for
instance, to optimize the service or to satisfy passenger demand

3.10
operational service
activities performed by actors in charge of operation of a service

3.11
mobility service

alternative mode transport service available over a widespread area, for example car-pooling, rental,
etc.

3.12
park and ride
activity allowing travellers to transfer between personal/alternative mode and conventional mode

3.13
park and ride facility

location dedicated to travellers allowing them a modal transfer, in particular to leave/pick up their
personal vehicles before/after a trip on public transport

3.14
personal mode
private mode of operation excluding any publicly advertised use

3.15
public transport
means of transport advertised and available for use by the general public

3.16
scheduled mode
passenger transport operation following a fixed schedule and fixed routes
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3.17
taxi

type of vehicle pooling operation where the vehicle is driven by a driver providing services to travellers
for commercial reasons

3.18
taxi stand
set of spots where any taxi is able to safely stop for a short period of time to load passengers

3.19
traveller information provision

activity consisting in the provision of information on the rules/conditions related to a traveller service
and concerning the available transportation means

3.20
traveller service
activity (in general, initiated by users) in view of facilitating/enabling a trip

3.21
walking mode

walking as considered as an access mode so the traveller walks to a stop point to get to the transport
option

3.22
vehicle pooling

particular mode of operation of a privately-owned vehicle (car, motorcycle, etc.) consisting in sharing
the vehicle for a trip between a defined driver who is already engaged in the trip and at least one other
traveller

3.23
vehicle rental

particular mode of operation of a vehicle fleet (in general privately owned) consisting in making it
available at specified agencies with the constraint to bring them back at specified agencies

3.24
vehicle sharing

short term vehicle rental where the vehicle can be taken from and parked at different places in the
urban area, often without the constraint of bringing the vehicle back to a dedicated specific location

3.25
vehicle with driver
vehicle operating on demand such as a taxi, chauffeured car or dispatched mini-cab
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4 Symbols and abbreviations

ABT Account Based Ticketing

CCAM Cooperative, Connected and Automated Mobility
EU European Union

EPIP European Passenger Information Profile for NeTEx
GBFS General Bicycle feed specification

GDF Geographic Data Files

GNSS Global Navigation Satellite System

GPS Global Positioning System

GTFS General Transit Feed specification

INSPIRE Infrastructure for Spatial Information in Europe
i0S iPhone Operating System

IXSI Interface for X-Sharing Information

ITS Intelligent Transport Systems

JSON JavaScript Object Notation

MaaS Mobility as a Service

RDEX Ridesharing Data Exchange

SPDX Software Package Data Exchange

U-ITS Urban Intelligent Transport Systems

NOTE In this document, alternative mode of operation, alternative mode and new mode are used as

synonyms (with a preference to alternative mode). Conventional mode of operation is used as synonym of
conventional mode, flexible mode of operation is synonymous to flexible mode, scheduled mode of operation as
synonymous to scheduled mode.

5 Use Cases for Alternative Modes of Operation
5.1General

NeTEx support for alternative modes is intended to include the exchange of reference data to support
integrated passenger information for all modes. It is assumed that dynamic data exchange such as real-
time statuses and predictions, real time trip-offers, etc, will be covered by other APIs - see Annexes —
for alternative mode dynamic functions that are outside of the scope of NeTEx but are in the
Transmodel scope, and mostly covered by SIRI for data exchange. The scope of NeTEx coverage includes
the following use cases.
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5.2Network Description

Location Search

Table 1 — location search use cases

Use Case Description

Contributing elements in
this document

Location Search: Park and | Finding the Park and Ride location
Ride

PARKING model.

Location Search: Bike | Finding a Bike Sharing Station
Sharing Stations

STOP PLACE, SITE Model.

Location Search: Car | Finding a Car Sharing Station
Sharing Stations

PARKING model.

Location Search: Publicly | Finding publicly accessible refuelling
accessible refuelling | stations.

stations for combustion,
charging stations for
electric vehicles

Via PARKING MODEL,
REFUELLING EQUIPMENT,
PARKING EQUIPMENT, NB -
details are outside of scope.

Location Search: Secure | Finding Secure Bike and other Vehicle
Vehicle Parking type Parking, including opening times
and permitted stay lengths.

PARKING model.

a given e area

Available vehicles Provisioning services with registered | FLEET and VEHICLE MODE
vehicles MODEL.
Service Coverage Availability of an alternative service in | MOBILITY SERVICE.

Service Discovery Available online services

ON-LINE SERVICE.

5.3 Integrated all Mode Trip Planning

Trip plan computation may be monomodal or intermodal and be for alternative modes only,
conventional model only, or both. Computation may include finding legs, estimated travel times by day
type and time-band by transport mode/combination of transport modes.

Table 2 — integrated modes use cases

Use Case Description

Contributing elements in
this document

Alternative Mode legs | Legs for all alternative modes including | SINGLE JOURNEY, VEHICLE

for trip planning. meeting points, available single journeys. MEETING POINT.
Can include timings and estimated trip times.
Costs of Alternative | Cost of using an alternative mode to make | DISTANCE MATRIX
Mode legs and | journey or to travel within an area. ELEMENT, TARIFF, FARE
Documents
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services. STRUCTURE ELEMENT,
FARE PRICE.

Spatial route plots. Spatial route plots for alternative mode legs. VEHICLE MEETING LINK,
ROUTE PATH.

Traveller profile for | User preferences for car sharing. USER PROFILE,

car sharing INDIVIDUAL TRAVELLER.

Product prerequisites | Information on any prerequisite products for
and entitlements. alternative  mode  products and any
entitlements to other travel services given by
alternative mode products.

SALES DISCOUNT RIGHT,

EN
EN

TITLEMENT GIVEN,
TITLEMENT REQUIRED.

Network priorities and | Where some restriction or priority for
restrictions. ALTERNATIVE MODESs occurs: lane priority for
carpooling, reserved lane for bikes, two-way
for bike and one-way for cars, etc. This
information is mainly for traveller information
purpose.

MODE RESTRICTION
ASSESSMENT. NB data may

be

etc.

integrated from INSPIRE

5.4 Trip Information

Table 3 — Trip information use cases

tickets for demand | devices.
responsive modes.

Use Case Description Contributing elements in
this document

Information Service: | Includes retail channels, fulfilment methods, | DISTRIBUTION

Where and how to buy | payment methods, location of the retail | ASSIGNMENT.

DISTRIBUTION CHANNEL,
FULFILMENT METHOD,
RETAIL DEVICE

classes of carriage, on- | alternative mode.

Vehicle facilities such as | Facilities that a traveller might find on the

FACILITY SET, FACILITY,
EQUIPMENT.

and diesel recharging.

board Wi-Fi.

How to book car sharing, | Includes retail channels, fulfilment methods, | BOOKING

taxis, cycle hire etc. payment methods. ARRANGEMENTS.

How to access a vehicle. How to access a rented or shared vehicle. VEHICLE RELEASE
EQUIPMENT SERVICE
ACCESS CODE, VEHICLE
ACCESS ASSIGNMENT.

Where how to pay for car | Includes retail channels, fulfilment methods, | BOOKING

parking, hydrogen, petrol | payment methods. ARRANGEMENTS,

TICKETING EQUIPMENT,
REFUELLING.
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6 Functional Description of the Alternative Modes
6.1 General

The Functional description of the alternative modes is the same as that of the Transmodel compatible
definition, described in the PT1711 (CEN/TS 17413:2020) specification.

A normative CEN standardised functional specification is being developed as Transmodel.

For convenience, the functional description is included in this document as an informative annex - see
Annex A.

The NeTEx specification includes functional enhancement over the original PT1711 function (now
incorporated in a new Transmodel Part 10).

6.2 Geofencing and Areas of Permitted Use

Most vehicle systems, such as cycle share, vehicle rental, etc., operate only within a specific spatial area.
This area may be indicated though maps or passenger information, or for vehicle with remote
immobilisation systems, may even be enforced electronically by GPS detection.

Within the spatial extent there may be areas where only certain uses (or even no use at all) is permitted.
The permitted areas may be described using mobility service constraint zones, each expressing a spatial
extent and the permitted uses.

Mobility service constraint zones can also be used to limit use for other purposes, for example pollution
control zones.

7 Generic Physical Model and XSD Mapping Rules

NeTEx uses a model driven design approach - a conceptual model, describe in UML, is systematically
mapped into a more explicit implementation model, also in UML, which is then used to code an XML
schema. The modularisation of packages in the schema follows the modularisation in the design
MODELs. Transmodel relationships are implemented in the XML by containment or by reference as
appropriate.

A method to map from a conceptual model to a physical XML model is described in NeTEx Partl. The
same method I used for alternative modes to map from a Transmodel alternative model to an extended
NeTEx XML schema. A number of revisions are made from the original PT1711 model to arrive at a
stable Transmodel alternative model (Transmodel Part 10 (prEN 12896-10) will replace
CEN/TS 17413:2020 drafted by PT1711) - see Annex E.

The additions to the NeTEx XML schema are backwards compatible - existing documents will still
validate.

In the following chapter, for each submodel diagrams are provided for; (a) the conceptual modelling
UML; (b) the corresponding physical model in UML, including identifiers, foreign keys and
enumerations; (c) The corresponding XML schema elements, including XML groups, attributes and data

types.

Some additional conventions are used to show Revisions and Extensions to the Transmodel 6.0 model
as shown in the following diagram.

Entities
e Red triangle - Entity added to Transmodel 6.0 for alternative modes
Relationships

e Black - Existing Transmodel 6.0 Relationship
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class NM Additional Diagramming conventions /

Line colours for Relationships and Box Borders

CC Generic
Organisation MODEL::

D TM = Existiing relationship.
D TM PT1711 New Modes - added relationship ORGANISATION
D NeTEx TM New Modes - further modification or addition

D TM Derived relationship - retained for compatibility

+made up
of

CC Generic Organisation
MODEL::ORGANISATION

PART

New inTM PT1711

-. Redtriangle
indicates New
v .--] entities.
CCNM Transport 1" pyded for NaTEX NM
Organisations MODEL:: implementation e
TRANSPORT ORGANISATION v
Name: NM Additional Diagramming conventions

Author:
Version:
Created:
Updated:

NM RC Online Service MODEL::
‘ONLINE SERVICE OPERATOR

«derived»

09/10/2020 12:20:41
08/01/202113:17:48

NeTEx-NM derived
6.0-1.2.2 «deriveds

+ordering PT service

from 0.* CC NM Transport Organisations

Box border thickness CC NM Transport Organisations MODEL::OPERATOR

MODEL::AUTHORITY

0.* ; i
«UID» . r tserving PT

D Thin - defined in another model. + 1d: AuthorityldType :' for

D Thick- defined in Current Model «UID»

+ Id: OperatorldType

J
'

AN
Existing TM

Figure 1 — Additional Conventions (UML)

8 Alternative modes - Data model

8.1 General

Following the Transmodel separation of concerns, the representation of the alternative modes is broken
down into a number of separate submodels. The following section describes each functional submodel.
In addition, some views are given to show how existing model elements may be used to represent
alternative mode data without any additional changes being necessary.

The section is primarily concerned to document the XML schema, relating it to the physical model on
which it is based. In order to relate the physical model to the corresponding Transmodel elements from
which it is derived, each section is introduced by a UML diagram of the respective Transmodel
Conceptual model.

8.2Data Model
8.2.1 Overview

To support alternative modes, the existing v1.1 parts of NeTEx are extended (as NeTEx v1.2.2) in three
distinct ways:

e A small number of new elements, attributes, and enumeration values are added to certain
existing packages in the existing schema (covering the NeTEx Framework and Part1, Part2 and
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Part3). These extend the capabilities of the existing NeTEx components. Existing documents will
still validate correctly against these parts.

A small number of new packages are added as reusable components to the existing parts, as

[ ]
they are referenced by one or more of the modified core packages or may be of wider use for
future NeTEx modules. These also extend the capabilities of the existing components, (for
example, the various MODEs of OPERATION).

o Aseparate NeTEx Part5 module is added, containing a number of new packages that are specific

to the alternative modes. This includes two new specific version frames; the MOBILITY SERVICE
FRAME and the SINGLE JOURNEY FRAME, to hold the added elements. These allow the
definition of carpooling, vehicle sharing, rental and other alternative mode services.

Packages that are specific to alternative modes are marked NM. The packages are ordered in general in

order of dependency.

pkg XSD NeTEx - NM Ms Mobili i Model i /

|c6 zonemodel
] zone
TariffZone

RC TransportOrganisationModel =] Typeofzone
TransportOrganisation = 2] SpatialFeature
‘ComplexFeature

Authority
Operator

roupofoperators
peratingDepartment ; - v

] Generalzone
=] simpleFeature

arefine»
- M

EBH 20168 EH

perationalContext , /

101|930} 01 con) 3

= CcontrolCentre P

‘7 = - — -
TransportAdministrativeZone e ModeOfOperation
FARA =] conventionalvodeofoperation
AccessMode

=] AtternativeModeofOperation
personalModeOfOperation
FlexibleOperation

E TransportMode
VehicleMode

NM VehicleserviceplaceAssignmentiodel |
[ AN
" Y

VehicleServicePlaceAssignment
ScheduledOperation

[E] TaxiservicePlaceAssignment Ccsubstituten Sy
VehiclePoolingPlaceAssignment 2 VAN P [Z] VehiclePeolingOperation
VehiclesharingPlaceAssignment. FO SiteModel e [5] VehicleRentalOperation
5 AN 2] VehiclesharingOperation

SiteElement
SiteElementPropertiesGroup
E site

erviceSite

TypeOfModeOfOperation

i
I
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1
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I
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I
i
i
I
i
'
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I
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' T
! |
|
|
|
'
|
|
1
'
'
I
I
'
'
I
I
|
I
'
I

0] N |y

LU0 010} NS0 000

|
NM VehicleMeetingPlaceModel | -~

‘VehicleMeetingPlace

[E| vehiclepoolingMeetingplace

VehiclePoolingParkingBay

'VehiclePoolingParkingArea
VehicleSharingParkingBay

E ‘VehiclesharingParkingArea

teComponent
ntrance
= ehicleEntrance

«substitutes

evel

[ Accesszone
SiteAccessGroup
TypeOfComponent

| Name:  XSDNeTEx-NMM i Model D
Author:  NeTEx
Version: 1.2.2

«substitutes

001} 08 O0R) 01| OB 1| 0

'
|
|
|
'
|
I
|
'
|
i
'
1
0
1
'
1
|
I
I
1
|
I
0
|
|
]
'
'
1
i
'
|
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'
|
|
I
'
1
|
1
I
|
|
]
1
'
|
]

| Created: 14/10/202000:55:35
! Updated: 07/07/202122:22:19
1

v

NM EnergyEquipmentModel | .

RefuellingEquipment N
= =] Point
NM FleetEquipmentModel VehicleChargingEquipment NS %"eﬁ“e”w .
= in
/ g

Modelprofife
CarModelProfile
CycleModelProfile i -—

08| 01|50} N COO0 | SN R |0 O O o

AR 3G R 1 3

M RentalUsageParametersModel

RentalPenaltyPolicy
RentalOption
E AdditionalDriverOption

VehiclePoolerProfile

Figure 2 — NM Package Overview

The NeTEx Part5 specific packages are organized into five main groups:

e NM RC Explicit Frames - Provides frames to group alternative mode components.
e NM RC Reusable Components - Common components added to facilitate new modes.

NM Topology - Provides several models for spatial information linked to alternative modes of

°
operation.
e NM Journey Service - Describes alternative mode services such as vehicle pooling, sharing
journeys, etc.
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e NM Fare Management - Describes Fare and pricing models for alternative modes.

e NM Travel Information: provides sub-models representing data requirements for the traveller
information services.
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o HSD - MeTEx - Part 5 Models
f» [ «MeTEx Part 5» MM ExtensionsView
4 [ «MeTEx Part 5= MM ExplicitFramesGrpPackage
[ £ MM MS MobilityServiceFramePackage
£ MMM MobilityJourneyFramePackage
A [ «MeTEx Part 5= RC MM Extensicns
3 RC TransportModePackage (Extension)
£ RC MM Transport Mode Package (Extension)
(£ RC GenericEquipmentPackage (Extension)
£ RC TransportOrganisationPackage (Extension)
3 RC AdditionalOrganisaticnPackage (Extension)
1 RC YehicleTypePackage (Extension)
(£ RC TrainPackage (Extension)
1 RC ServiceRestrictionPackage (Extension)
«MeTEx Part 3» MM RC ReusableComponentsGrpPackage
(£ NM Fleet Package
£ NM FleetEquipmentPackage
£ NM EnergyEquipmentPackage
£ NM MobilityServicePackage
£ MM OnlineServicePackage
«MeTEx Part 3= MM TopologyGrpPackage
(£ MM TaxiPlacePackage
£ MM Vehicle MeetingPointAndLinkPackage
£ MM VehicleMeetingPointAssignmentPackage
£ MM AlternativeModeConnectionsPackage
£ MM VehicleMeetingPlacePackage.
£ MM VehicleServicePlaceAssignmentPackage
£ MM MaobilityConstraintZonePackage
A [ «MeTEx Part 5= MM JourneyServiceGrpPackage
B> [ NM SinglelourneyRoutePackage
> [ NM SinglelourneyServicePackage
4 [ «MeTEx Part 5 MM FareManagementGrpPackage
4 [ MM FareDescriptionGrpPackage
f> [ MM FS FareStructurePackage
f> [ MM FM FareProductPackage
[» [ MM FP FarePricePackage
4 [ CustomerTransactionGrpPackage
> £ MM IndividualTravellerPackage
[ £ NM VehicleServiceRegistrationPackage
[ £ MM VehicleAccessCredentialsPackage
4 [ «MeTEx Part 5= NM TravellnformationGrpPackage
[ £ MM CheckConstraintPackage
[ £ MM ParkingdwvailabilitylnformationPackage
[» £ MM ParkingBayStatusPackage

Figure 3 — NM Package Overview
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8.3 Reusable Components

8.3.1 General

This section describes new general-purpose components that are added to the core Transmodel/ NeTEx
framework for use in both alternative-mode and conventional mode use cases.

For extensions to the existing Transmodel 6.0 / NeTEx v1.1 reusable components, see section 10. In
particular VEHICLE TYPE and BOOKING ARRANGEMENTSs are refined to support alternative mode
requirements

8.3.2 Modes and Modes of Operation

8.3.2.1 MODE OF OPERATION - Conceptual MODEL

The diagram below is intended to clarify the distinction between the following two concepts:

o The concept of MODE, defined as any means of transport, or SUBMODE, defined as a variant of a

MODE, linked to VEHICLE TYPE (see [EN 12896-1]);

e The concept of MODE OF OPERATION which represents the way the MODE or SUBMODE is
operated. (Added for Alternative modes)

Three main specialisations of MODE OF OPERATION are identified:

e (CONVENTIONAL MODE OF OPERATION: Legacy mode of operation providing a publicly
advertised transport offer to a schedule or flexible operation plan.

e ALTERNATIVE MODE OF OPERATION: Any publicly advertised mode of operation different
from the CONVENTIONAL MODE OF OPERATION, for example: VEHICLE SHARING, VEHICLE
RENTAL and VEHICLE POOLING.

o VEHICLE RENTAL: An ALTERNATIVE MODE OF OPERATION of a vehicle from a FLEET
of vehicles (in general privately owned), available for use for a certain period of time
and fee, with the constraint to bring it back at specified agencies.

o VEHICLE SHARING: Short term vehicle rental where the vehicle can be taken from and
parked at different places in the urban area, possibly without the constraint to bring
back the vehicle to a specific location.

o VEHICLE POOLING: An ALTERNATIVE MODE OF OPERATION of a privately-owned
vehicle consisting in sharing the vehicle for a trip between the driver who is at the same
time performing a trip and at least another traveller.

NOTE Chauffeured Car and Taxi are special types of VEHICLE POOLING (with a dedicated TYPE OF
OPERATION).

e PERSONAL MODE OF OPERATION: Not advertised mode of operation of private persons using
their own vehicle.

The following diagram shows that any SUBMODE may be assigned one or several MODEs OF
OPERATION. For instance, a "local bus" may be operated as a CONVENTIONAL MODE, scheduled or
flexible. A "mini-bus" may be operated using a CONVENTIONAL MODE OF OPERATION (scheduled or
flexible), or as an ALTERNATIVE MODE, for instance, dedicated to VEHICLE SHARING.

TYPE OF MODE OF OPERATION characterises more precisely the possible ways of operation for a given
a SUBMODE.
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class NM Transport Mode of Operation MODEL /

CC Transport Mode MODEL:: classifying 0.* CC Transport Submode
MODE - MODEL:SUBMODE
Id Id For the MODE "ous": Type may be qulaifiers like
classified local bus, X )
Name [0..1] —— --| regional bus, : Dyna m.lc Carpooling _
Name:  NM Transport Mode of Operation MODEL operated /|\  1.* ete Long Distance Carpooling
Author:  Transmodel-NM s For the MODE "rail™: * Stationless Vahicle Sharing
Version:  6.0-1.2.2 regional, ¢  PeertoPeercarsharing
Created: 27/06/2018 00:00:00 international , o Taxicab
Updated: 08/01/202113:17:48 etc
*  Shared Taxi
cperating @ 1.7 v ¢ commercial carsharing
MODE OF OPERATION 0.1 TvPEOFvALUR-"" |®*  carsharing club
N CCTransport Mode lCC Transport Mode MODEL: classified by ™ | TyPE OF MODE OF OPERATION ¢ cyclesharing

air MODEL:VEHICLE MODE /ACCESS MODE 1d o > - s Chauffeured Car

bus a W dassifying ¢ Taxi

coach =

ferry *  etc.

metra

rail

trolleyBus

tram L L L

water

bl

;uani :uvr: rv CONVENTIONAL MODE OF OPERATION ALTERNATIVE MODE OF OPERATION PERSONAL MODE OF OPERATION

lift t] i id

snowAndice

selfDrive

{ 2| ! Y .
L TR FLEXIBLE OPERATION VEHICLE RENTAL VEHICLE SHARING VEHICLE POOLING
i id id id id

Figure 4 — NM Mode MODEL - Simplified view (UML)

This particular specification concerns the operation of transport services under the ALTERNATIVE
MODES OF OPERATION, but such operation has many similarities to that under a CONVENTIONAL
MODE, the models proposed in this specification therefore make extensive use of existing Transmodel
entities and data structures.

ModeOfOperation - Physical Model

The following figure shows the attributes of the ModeOfOperation physical model.
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class XSD NetEx NM Mode of Operation Model /
Name:  XSD NetEx NM Mode of Operation Model AN ) )
Author:  NeTEx NM ;‘h“m”“d For the MODE "bus": Type may be qualifiers like
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o +classifying |RC TransportsubmodeModel:: international, . gp hort
submode ate ‘eer to Peer car sharing v
¢ Taxicab
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8.3.2.3

ModeOfOperation - Attributes and XSD

8.3.2.3.1 ModeOfOperation - Model Element

Figure 5 — ModeOfOperation - Physical Model (UML)

The use of any kind of vehicle to perform a trip using any mode of operation, this can be a
CONVENTIONAL, ALTERNATIVE or a PERSONAL MODE OF OPERATION.
Table 4 — ModeOfOperation — Element

Type Cardi

Description

Classifi- Name
cation nality
> > TypeOfValue > MODE OF OPERATION inherits from TYPE OF
VALUE.

«PK» id

ModeOfOperationldType

1:1

Identifier of MODE OF OPERATION.

«FK»
erationRef

TypeOfModeOfOp

TypeOfMode

OfOperationRef 0:1

Reference to a TYPE OF MODE OF OPERATION.

«FK» submodes

SubmodeRef

1:*

Reference to a SUB MODE.
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Figure 6 — ModeOfOperation - XSD

8.3.2.3.2 ConventionalModeOfOperation - Model Element

Legacy mode of operation which is provided as a scheduled and/or flexible publicly advertised
transport offer.

Table 5 — ConventionalModeOfOperation — Element

Classifi- Name Type Cardinality Description
cation
> > ModeOfOperation > CONVENTIONAL MODE OF
OPERATION inherits from MODE OF
OPERATION.
«PK» |id ConventionalModeOfOperationl 1:1 Identifier of CONVENTIONAL MODE
dType OF OPERATION.
CDTVEOEMEeajpe_ratg_\mleguae::tﬁi; ________________

attributes

R

| ConventionalModeOfOperation
[typeConventionalModeOfOperation Valuestructure

Comman Propertie: EN IN VERSION.
L3 S, = DataManaged ObjectGroup
Comman Proparties of an object manzged by = responsible

" = TypeOfvalueGroup

Elements for TYPE OF VALUE,

e Y ModeOfOperationGroup H

Elements for 2 MODE OF OPERATION.

Figure 7 — ConventionalModeOfOperation - XSD

8.3.2.3.3 ScheduledOperation - Model Element

The operation of a transportation using any kind of vehicle with a predefined timetable.

Table 6 — ScheduledOperation — Element

Classifi- Name

Cardi
n_

Type Description
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cation ality

> > ConventionalModeOfOperation > |SCHEDULED MODE OF OPERATION
inherits from MODE OF OPERATION.

«PK» |id ScheduledOperationldType 1:1 |Identifier of SCHEDULED MODE OF
OPERATION.

«enum» | ScheduledOperationType | ScheduledOperationTypeEnum 0:1 |Allowed values for type of VEHICLE
POOLING MODE OF OPERATION. See
below.

| ScheduledOperation
|type[ScheduledModeOfOperation_ValueStructure

Common Properties of an ENTITY IN VERSION.
K DataManagedObjectGroup [H

\
|
\
\
|
Commeon Properties of an object managed by a responsible ORGANISATION, ‘
|
\
\
|
\
|

X = TypeOfvalueGroup

|

|

| Elements for TYPE OF VALUE.
|
|

|

|

Elements for 2 MODE OF OPERATION,
RF y
—(ScheduledModeOfOperationGroup:E'—E—)E‘-'" S(hleduledOperallonType

Elements for 2 SCHEDULED MODE OF OPERATION.

Figure 8 — ScheduledOperation - XSD
8.3.2.3.3.1 ScheduledOperationType - Allowed Values

The following table shows the allowed values for ScheduledOperationType:
(ScheduledOperationTypeEnumeration).

Table 7 — ScheduledOperationType — Values

Value Description
scheduledService Service run to published schedule.
eventService Service run for a scheduled event.

8.3.2.3.4 FlexibleOperation - Model Element

Passenger transport operation linked to a fixed network/schedule but offering flexibility, in order for
instance, to optimise the service or to satisfy passenger demand.

Table 8 — FlexibleOperation — Element

Classifi- Name Type Cardin- Description
cation ality
> > ConventionalModeOfOperati > FLEXIBLE MODE OF OPERATION inherits from
on MODE OF OPERATION.
«PK» |id FlexibleOperationldType 1:1 Identifier of FLEXIBLE MODE OF OPERATION.
Documents
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«enum» | ModeOfOperation 0:1

Type

FlexibleOperationEnum Allowed values for type of FLEXIBLE MODE OF

OPERATION. See below.

IN VERSION,

Camn

DataManagedObjectGroup

Comman Properties t manag

FlexibleOperation ponsible ORGA

t.|Je|FIexibIeModeOfOperation alueStructure

7]

== TypeOfvalueGroup [

s for TYPE OF VALUE.

|
;
|
|

= MODE OF OPERATION,

—(FlexibIeModeOfOperationGroupE—E}H‘

MODE OF OPERATION,

DE OF OPERATION,

WLy 3elFIexibIeOgerationTygeEnumeration:
nents for 2 FLEXIBLE ,

ed values for ALEXIBLE MO

Figure 9 — FlexibleOperation - XSD

8.3.2.3.4.1 FlexibleOperationType - Allowed Values

The  following  table  shows the allowed values for

(FlexibleModeOfOperationTypeEnumeration).

FlexibleOperationType:

Table 9 — FlexibleOperationType — Values

Value Description

flexibleRoute Service following flexible route.
flexibleArea Service operating flexibly in an area.
demandResponsive Service operating in response to demand.

8.3.2.3.5 AlternativeModeOfOperation - Model Element

Any publicly advertised mode of operation different from the CONVENTIONAL MODE OF OPERATION,
for example: VEHICLE SHARING, VEHICLE RENTAL, VEHICLE POOLING.

Table 10 — AlternativeModeOfOperation — Element

Classifi- Name Type Cardin- Description
cation ality
> > ModeOfOperation > ALTERNATIVE MODE OF OPERATION inherits from
MODE OF OPERATION.
«PK» | id AlternativeModeOfOperati 1:1 Identifier of ALTERNATIVE MODE OF OPERATION.
onldType
Documents
Document Sharing Hub
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_(

JJEI—(DataManagedObJectGroup)

onsible ORGANISATION

_(—.-—JE—(Typeof\falueGroup)

for TYPE OF VALUE.

—(—--—JE—(ModeOfOperatlonGroup)

a2 MODE OF OPERATION,

Figure 10 — AlternativeModeOfOperation - XSD

8.3.2.3.6 VehiclePooling - Model Element

An ALTERNATIVE MODE OF OPERATION of a privately-owned vehicle consisting in sharing the vehicle

for a trip between the driver who is at the same time perform

Note that Chauffeured Car and Taxi are special types of VEH
OPERATION).

ing a trip and at least another traveller.

ICLE POOLING (with a dedicated TYPE OF

Table 11 — VehiclePooling — Element

Classifi- Name Type Cardi Description
cation nality
> > AlternativeModeOfOperati | ::> |VEHICLE POOLING inherits from ALTERNATIVE
on MODE OF OPERATION.

«PK» |id VehiclePoolingldType 1:1 |Identifier of VEHICLE POOLING MODE OF
OPERATION.

«enum» | VehiclePoolingType VehiclePooling TypeEnum 0:1 |Allowed values for type of VEHICLE POOLING
MODE OF OPERATION. See allowed values below.

[ veniciePooling
|type[vehidePoalir

d = TypeOfvalueGroup

Eleme MODE OF

ts for TYPE OF VALUE.

Cad Y ModeOfOperationGroup [

=y

OPERATION,

Figure 11 — VehiclePooli
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8.3.2.3.6.1 VehiclePoolingType - Allowed Values

The following table shows the allowed values for VehiclePooling Type:
(VehiclePooling TypeEnumeration).

NOTE See Transmodel Part 10 and Annex A (informative)
Functional Description of Alternative Modes (from Transmodel) for a more detailed description of the following
values.

Table 12 — VehiclePoolingType — Values

Value Description

dynamicCarPooling Dynamic car-pooling.

longDistanceCarPooling Long distance car-pooling.

commuterDistanceCarPooling Commuter distance Car
Pooling.

taxi Taxi (Walk-up/hailed).

appBookedTaxi Mobile device Booked Taxi.

sharedTaxi Shared taxi.

prebookedTaxi Prebooked taxi.

chauffeuredCar Chauffeured car.

8.3.2.3.7 VehicleRental - Model Element

An ALTERNATIVE MODE OF OPERATION of a vehicle, part of a FLEET (in general privately owned),
available for use for a certain period of time and fee, with the constraint to bring it back at specified

agencies.
Table 13 — VehicleRental — Element
Classifi- Name Type Cardin- Description
cation ality
> > AlternativeModeOfOperation > VEHICLE RENTAL inherits from ALTERNATIVE
MODE OF OPERATION
«PK» |id VehicleRentalldType 1:1 Identifier of VEHICLE RENTAL MODE OF
OPERATION.
«enum» | VehicleRentalType | VehicleRental TypeEnum 0:1 Allowed values for type of VEHICLE RENTAL. See
allowed values below.
Documents
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Figure 12 — VehicleRental - XSD
8.3.2.3.7.1 VehicleRentalType - Allowed Values

The following table shows the allowed values for VehicleRentalType:
(VehicleRental TypeEnumeration).

Table 14 — VehicleRentalType — Values

Value Description
vehicleHire Vehicle Hire (Short term).
vehicleLease Vehicle Lease (Long term).

8.3.2.3.8 VehicleSharing - Model Element

Short term VEHICLE RENTAL where the vehicle can be taken from and parked at different places in the
urban area, possibly without the constraint to bring back the vehicle to a specific location.

Table 15 — VehicleSharing — Element

Classifi- Name Type Cardin- Description
cation ality
> > AlternativeModeOfOperatio > VEHICLE SHARING inherits from ALTERNATIVE
n MODE OF OPERATION.
«PK» |id VehicleSharingldType 1:1 Identifier of VEHICLE SHARING MODEL OF
OPERATION.
«enum» | VehicleSharingType | VehicleSharingTypeEnum 0:1 Allowed values for type of VEHICLE SHARING. See
allowed values below.
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Figure 13 — VehicleSharing - XSD
8.3.2.3.8.1 VehicleSharingType - Allowed Values

The following table shows the allowed values for VehicleSharingType:
(VehicleSharing TypeEnumeration).

Table 16 — VehicleSharingType — Values

Value Description

carSharingClub Car Sharing Club.
peerToPeerCarSharingClub Peer-to-peer Car Sharing Club.
vehicleSharing Vehicle Sharing.

8.3.2.3.9 PersonalModeOfOperation - Model Element

A non-advertised mode of operation of vehicles by persons using their own vehicle.

Table 17 — PersonalModeOfOperation — Element

Classifi- Name Type Cardin- Description
cation ality
> > ModeOfOperation > PERSONAL MODE OF OPERATION inherits
from MODE OF OPERATION.
«PK» |id PersonalModeOfOperationldType 1:1 Identifier of PERSONAL MODE OF
OPERATION.
«enum» | PersonalOperationTyp | PersonalOperationTypeEnum 0:1 Allowed values for type of PERSONAL
e MODE OF OPERATION. See allowed values
below.
Documents
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Figure 14 — PersonalModeOfOperation - XSD
8.3.2.3.9.1 PersonalOperationType - Allowed Values

The  following table shows the allowed values for  PersonalOperationType:
(PersonalOperationTypeEnumeration).

Table 18 — PersonalOperationType — Values

Value Description
ownCar Travel in own car.
private Lift in private car.

8.3.2.3.10 TypeOfModeOfOperation - Model Element

A classification for a MODE OF OPERATION.
Table 19 — TypeOfModeOfOperation — Element

Classifi- | Name Type Cardin- Description
cation ality
> > TypeOfValue > TYPE OF MODE OF OPERATION inherits from

TYPE OF VALUE.

«PK» |id TypeOfModeOfOperationldType 1:1 Identifier of TYPE OF MODE OF OPERATION.

TypeOfModeOfOperation
type |TypeOfModeOfOperat|on ValueStructure

MODE OF OPERATION, +v1.2.2

Figure 15 — TypeOfModeOfOperation - XSD
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8.3.2.4 Modes of Operation - XML Examples
8.3.2.4.1 Modes of Operation: XML Example of Cycle share

The following code fragment shows a VEHICLE SHARING OPERATION for a cycle share scheme:

<VehicleSharing version="any" id="cycle share">
<Name>Cycle Hire</Name>
<Description>Cycles available from fixed stations charge per hour</Description>
<submodes>
<Submode version="any" id="cycle share">
<TransportMode>selfDrive</TransportMode>
<SelfDriveSubmode>hireCycle</SelfDriveSubmode>
</Submode>
</submodes>
<VehicleSharingType>vehicleSharing</VehicleSharingType>
</VehicleSharing>

8.3.2.4.2 Modes of Operation: XML Example of Chauffeured service share

The following code fragment shows a VEHICLE POOLING OPERATION for a Chauffeured car service:

<VehiclePooling version="any" id="chauffeured car">
<Name>Chauffeured car</Name>
<Description>Prebooked car for a period or specific journey</Description>
<submodes>
<Submode version="any" id="chauffeured car">
<TransportMode>taxi</TransportMode>
<TaxiSubmode>charterTaxi</TaxiSubmode>
</Submode>
</submodes>
<VehiclePoolingType>chaffeuredVehicle</VehiclePoolingType>
</VehiclePooling>

8.3.2.4.3 Modes of Operation: XML Example of Ride share

The following code fragment shows a VEHICLE POOLING OPERATION for a ride share scheme:

<VehiclePooling version="any" id="ride share">
<Name>Commuter car pool</Name>
<Description>Available/ wanted Rides in commuters own cars matched</Description>
<submodes>
<Submode version="any" id="ride share">
<TransportMode>selfDrive</TransportMode>
<SelfDriveSubmode>ownCar</SelfDriveSubmode>
</Submode>
</submodes>
<VehiclePoolingType>commuterCarPooling</VehiclePoolingType>

</VehiclePooling>
8.3.3 Fleets
8.3.3.1 FLEET - Conceptual MODEL

The NM Fleet MODEL describes the vehicle FLEET, defined as a set of vehicles of any type. The concept
of a FLEET is general, i.e.,, not dependent on MODE OF OPERATION, but is in particular of use in
describing the services offered by some of the ALTERNATIVE MODES OF OPERATION.

A FLEET is owned by a TRANSPORT ORGANISATION, a legally incorporated body associated with any
aspect of the transport system. A TRANSPORT ORGANISATION may own many FLEETs.
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8.3.3.2 Fleet

Figure 16 — Fleet - Conceptual MODEL (UML)

- Physical Model

The following figure shows physical attributes of the FLEET model.
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Figure 17 — Fleet - Physical Model (UML) - Detail
8.3.3.3  Fleet - Attributes and XSD
8.3.3.3.1 Fleet - Model Element
A set of vehicles of any type.
Table 20 — Fleet — Element
Classifi- Name Type Cardin- Description
cation ality
> > GroupOfEntities > FLEET inherits from GROUP OF ENTITies.
«PK» |id FleetldType 1:1 Identifier of FLEET.
«cntd» | members Vehicle 0:* VEHICLES in FLEET. See VEHICLE.
«FK» | TransportOrgan | TransportOrganisation 0:1 Reference to a TRANSPORT ORGANISATION
isationRef Ref owning the FLEET.
«FK» | TypeOfFleetRef | TypeOfFleetRef 0:1 Reference to a TYPE OF FLEET.
«cntd» | transportTypes | TransportTypeRef 0:* TRANSPORT TYPEs and VEHICLE TYPEs in
FLEET.
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Figure 18 — Fleet - XSD
8.3.3.3.2 TypeOfFleet - Model Element
A classification for a fleet of VEHICLEs.
Table 21 — TypeOfFleet — Element
Classifi- Name Type Cardin- DESCRIPTION
cation ality
> > TypeOfValue > TYPE OF FLEET inherits from TYPE OF VALUE.
«PK» id TypeOfFleetldType 1:1 Identifier of TYPE OF FLEET.
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Figure 19 — TypeOfFleet - XSD
8.3.3.4 Fleet - XML Examples

8.3.3.4.1 Fleet: XML Example of Cycle share

The following code fragment shows a FLEET for a cycle share scheme:

<Fleet version="any" id="MetrobikeFleet">
<Name>The metrobike fleet</Name>
<members>
<Vehicle version="any" id="PO1">
<OperatorRef version="any" ref="noc:MBIKE"/>
<SimpleVehicleTypeRef version="any" ref="pedal cycle"/>
<VehicleModelRef version="any" ref="pennyFarthing"/>
<actualVehicleEquipments>
<VehicleReleaseEquipment version="any" id="P0l@release">
<OutOfService>false</OutOfService>
<RemoteControl>true</RemoteControl>
<LocalControl>true</LocalControl>
<LockingMechanism>dock</LockingMechanism>
</VehicleReleaseEquipment>
</actualVehicleEquipments>
</Vehicle>
<Vehicle version="any" id="P02">
<OperatorRef version="any" ref="noc:MBIKE"/>
<SimpleVehicleTypeRef version="any" ref="pedal cycle"/>
<VehicleModelRef version="any" ref="pennyFarthing"/>
<actualVehicleEquipments>
<VehicleReleaseEquipment version="any" id="P02@release">
<OutOfService>false</OutOfService>
<RemoteControl>false</RemoteControl>
<LocalControl>true</LocalControl>
<LockingMechanism>dock</LockingMechanism>
</VehicleReleaseEquipment>
</actualVehicleEquipments>

</Vehicle>
Etc., etc.
</members>
</Fleet>

8.3.4 Fleet Equipment
8.3.4.1 FLEET EQUIPMENT - Conceptual MODEL

The Fleet Equipment MODEL describes the equipment of any vehicle which is part of a fleet. The
VEHICLE MODEL PROFILE describes the EQUIPMENT installed on board VEHICLEs of a specific
VEHICLE MODEL. which includes general purpose attributes useful for any type of vehicles such as

Documents

Document Sharing Hub

34
Full document details: PD CEN/TS 16614-5:2022


https://doi.org/10.3403/PDCENTS16614?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/pd-cen-ts-16614-5-2022
http://www.avadocuments.com/doc/pd-cen-ts-16614-5-2022

CEN/TS 16614-5:2022 (E)

gears, lockers etc.. Some of the attributes are specifically added to further support cycle sharing and
rental systems.

«class NeTEx NM Fleet Equipment MODEL /

+comprising

Name: NeTEx NM Fleet Equipment MODEL
Author:  Transmodel-NM
Version: 6.0-1.2.2
Created: 21/04/2021 14:26:07
Updated: 24/04/202112:16:38
+made up of

+comprising

+classified as +part

+included in
0.*
=

+classifying

+equipped with 0.1

+classifying

+equipped with

VEHICLE MODEL PROFILE

+ GearNumber: integer [0..1] +defined for

+ BabySeat: boolean [0..1] 1

+defining
+classified as

v h 4
‘CYCLE MODEL PROFILE ‘CAR MODEL PROFILE

Battery: boolean [0..1]

Locker: boolean [0..1]
LuggageBasket: boolean [0..1]
Pump: boolean [0..1]
GearTypeDescrption: char [0..1]
Lamp: boolean [0..1]

Helmet: boolean [0..1]

+ Transmission: char [0..1]
+ RoofRack: boolean [0..1] +classifying
+ WinterEquipment: boolean [0..1]

ok ok

Figure 20 — NM Fleet Equipment - Conceptual MODEL (UML)
8.3.4.2 Fleet Equipment - Physical Model

The following figure shows physical attributes of the FLEET EQUIPMENT model.
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class XSD NeTEx NM Fleet Equipment Model /

+classified as

+equipped with

A 4 N
= +comprising «enumeration»
QP OfEntities RC VehicleTypeValues::
NM Fleet Model:: FuelTypeEnum
Fleet S
TypeOfValue battery
+comprising +part of 0.* B RC TransportModeModel:: biodiesel
v +belonging to 1 o e
spartof ot D Object] dieselBatteryHybrid
- lassified as RC VehicleTypeModel:: 0. +comprising electricContact
Shject 1 oo = ethanol
ncvehil:leTypeModel:: 0% +classifying :Z‘i:;é:
Vehicle +classified as tclassifying | 1 ~ tpg
0.* methane
) - o petrol
+equipped 0.1 - petrolBatteryHybrid
with +dlassifiedas | 0.% Sl other
RC VehicleTypeModel:: Tl o
+classifying g anagedObject . i < =
RC VehicleTypeModel:: +equipped with EIEELES = v
i [=s =] N
| +included in 0..* «enumeration»
1 +made up of 0.1 RC VehicleTypeValues::
+equipped with PropulsionTypeEnum
electric
+in 0.1 sin A/ 0.1 combustion
v +describing 1= hybrid
DataManagedObject] = human
— VehicleModelProfile DataManagedObject electricAssist
RC VehicleTypeModel: other
NM FleetEquipmentValues:: +  NumberOfGears: integer [0..1] VehicleEquipmentProfile
ChildseatEnum __|+ childseat: childseatenum [0..1]
bab S + Name: Multilingualstring [0..1] tdefinedfor g+ classifiedas | 0.7
\I(Ich'ld + RangeBetweenRefuelling: Distance [0..1]
i + Portable: boolean [0..1] Y
- +defining 0.1 RC VehicleTypeModel::
SimpleVehicleType oo
pther TypeOfvaluel
RC VehicleTypeModel::
v 4 PurposeOfEquipmentProfile

CycleModelProfile

CarModelProfile

+ GearTypeDescription: MultilingualString [0..1] + Seats:integer[0..1]
+ Battery: boolean [0..1] + Doors: integer [0..1]
+ Lamps: boolean [0..1] + Transmission: TransmissionEnum [0..1]
+ Helmet: boolean [0..1] + CruiseControl: boolean [0..1]
+ Locker: boolean [0..1] + SatNawv: boolean
+ Basket: boolean [0..1] + UsbPowersockets: boolean [0..1] manual
+ Pump: boolean [0..1] + Convertible: boolean automatic
+  Lock: boolean [0..1] + AirConditioning: boolean
+ TrailerHitch: boolean
Name:  XSD NeTEx NM Fleet Equipment Model + RoofRack: boolean [0..1] other
Author: NeTEx-NM + CycleRack: boolean [0..1]
Version: 1.2.2 + skiRack: boolean [0..1]
Created: 07/10/2020 14:57:39 + WinterTyres: boolean [0..1]
Updated: 07/07/202123:48:30 + Chains: boolean [0..1] 1
+classifying

«enumeration»
NM FleetEquipmentValues::
TransmissionEnum

manualdwWheelDrive
automaticAWheelDRive

+elassifying,

TypeOfEnti
I:

e

Figure 21 — NM Fleet Equipment - Physical Model (UML) - Detail

8.3.4.3 Fleet Equipment - Attributes and XSD

8.3.4.3.1 VehicleModelProfile - Model Element

A set of characteristics of equipment installed on-board and characterising a VEHICLE MODEL.
Table 22 — VehicleModelProfile — Element

Classifi- | Name Type Cardin- |Description
cation ality
> > DataManagedObject > VEHICLE MODEL PROFILE inherits from
DATA MANAGED OBJECT.
Name MultilingualString 0:1 Name of VEHICLE MODEL PROFILE.
NumberOfGears xsd:nonNegativelnteger 0:1 Number of gears present on the VEHICLE.
«enum» | ChildSeat ChildSeatEnumeration 0:1 Whether a child seat is present on board.
RangeBetweenRefuelling | DistanceType 0:1 Maximum range between refuelling for
vehicles of the MODEL PROFILE.
IsPortable xsd:boolean 0:1 Whether vehicle can be carried easily, e.g,
scooter, skateboard, collapsible bicycle.
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Figure 22 — VehicleModelProfile - XSD

8.3.4.3.1.1 ChildSeat - Allowed Values

The following table shows the allowed values for ChildSeat (ChildSeatEnumeration).

Table 23 — ChildSeat — Values

Value Description
Baby Seat suitable for small baby.
smallChild Seat suitable for small child 9-18 kg.
olderChild Seat suitable for older child 15-36 kg.
None No child.
other Other type of seat.
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8.3.4.3.2 CarModelProfile - Model Element

A set of characteristics of equipment installed on-board and characterising a VEHICLE MODEL for a car.
Table 24 — CarModelProfile — Element

Classifi- Name Type

Cardi

cation - Description
ality
> > ModelEquipmentProfile 1> | CAR EQUIPMENT PROFILE inherits from VEHICLE MODEL
PROFILE.

Seats xsd:nonNegativelnteger | 0:1 | Number of seats including driver.
Doors xsd:nonNegativelnteger | 0:1 | Number of doors.

«enum» | Transmission TransmissionEnum 0:1 | Transmission type (manual, automatic, etc).. See below.
CruiseControl xsd:boolean 0:1 | Description of the gear type.
SatNav xsd:boolean 1:1 | Whether the vehicle has satnav.
AirConditioning xsd:boolean 1:1 | Whether the vehicle has air conditioning.
Convertible xsd:boolean 1:1 | Whether vehicle is a convertible.
UsbPowerSockets | xsd:boolean 0:1 | Whether the vehicle is equipped with USB power sockets.
WinterTyres xsd:boolean 0:1 | Whether the vehicle is equipped with winter equipment.
Chains xsd:boolean 0:1 | Whether the vehicle is equipped with chains.
TrailerHitch xsd:boolean 1:1 | Whether the vehicle has a trailer hitch.
RoofRack xsd:boolean 0:1 | Whether a roof rack is available on the car.
CycleRack xsd:boolean 0:1 | Whether a cycle rack is available on the car.
SkiRack xsd:boolean 0:1 | Whether a ski rack is available on the car.

8.3.4.3.2.1 Transmission - Allowed Values

The following table shows the allowed values for Transmission (TransmissionEnumeration).

Table 25 — Transmission — Values

Value Description

manual Manual transmission.
automatic Automatic transmission.
manual4WheelDrive Manual 4-wheel drive

transmission.

automatic4WheelDrive Automatic 4-wheel drive
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CarModelProfile_VersionStructure (restriction)

attributes

| CarModelProfile 1 Elements for 2 VEHICLE MODEL PROFILE.
|type[CarModelProfile_VersionStructure

ICLE MODEL

®iE

CruiseControl

>< CarMadelProfileGroup [H == -i

3 CAR MODEL PROFILE,

wiE

Chains

Figure 23 — CarModelProfile - XSD
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8.34.4

CycleModelProfile - Model Element

A set of characteristics of equipment installed on-board and characterising a VEHICLE MODEL for a

cycle.
Table 26 — CycleModelProfile — Element
Classifi- Name Type Cardinality Description
cation
> > ModelEquipmentProfile > CYCLE EQUIPMENT PROFILE inherits from
VEHICLE MODEL PROFILE.
GearTypeDescript | MultilingualString 0:1 Description of the gear type.
ion
Battery xsd:boolean 0:1 Whether battery is present.
Lamps xsd:boolean 0:1 Whether the vehicle is equipped with lights for
night usage.
Helmet xsd:boolean 0:1 Whether a helmet is available on the cycle.
Pump xsd:boolean 0:1 Whether the cycle is equipped with a pump.
Locker xsd:boolean 0:1 Whether locker equipment is available on the
vehicle.
Basket xsd:boolean 0:1 Whether a luggage basket is present on the cycle.
Lock xsd:boolean 0:1 Whether the cycle is equipped with a lock.
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Common Properties of an ENTITY IN VERS
—x(—-——:IE—(DataManagedObjectGroup
Common Properties of 2n object managed by 2 responsible

ORGANISATIO

2~~~ =I={ vehideModelProfileGroup [

CLE MODEL PROFILE.

CycleModelProfile #I_
t.|Je|C3rcIeModeIProfile VersionStructure |

E MOGEL PROFILE,

1 thype
—x(—-——ZIJH—(CyCIeModeIProfiIeGroupE—E—)ﬂ-":

Figure 24 — CycleModelProfile - XSD

8.3.5 Mobility Services

8.3.5.1 MOBILITY SERVICE - Conceptual MODEL

The Mobility Service MODEL represents a transport service offer linked to an ALTERNATIVE MODE
OF OPERATION.

A MOBILITY SERVICE is a transport service that may be available both at specific named SITEs (a
SITE is a well-known geographic place of any type which may be specified as the origin or destination
of a trip), and also more widely over a specified coverage area.

A MOBILITY SERVICE parallels, over a wider area, a Transmodel LOCAL SERVICE, a named service
relating to the use of a SITE or transport services at a particular location, for example porterage,
assistance for disabled users, booking offices etc.

An AVAILABILITY CONDITION can be used to indicate the temporal availability of a MOBILITY
SERVICE (e.g., hours or days of week when a service is available for use).

A MOBILITY SERVICE itself is abstract. A COMMON VEHICLE SERVICE is specialisation of a MOBILITY
SERVICE involving VEHICLEs. Three specialisations of a COMMON VEHICLE SERVICE are considered:
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e VEHICLE RENTAL SERVICE: A transport service offer related to VEHICLE RENTAL.
e VEHICLE SHARING SERVICE: A transport service offer related to VEHICLE SHARING.

e VEHICLE POOLING SERVICE: A transport service that connects (driver and passenger(s)) for
carrying out trips. This may be further specialised into TAXI SERVICE, CHAUFFEURED VEHICLE
SERVICE and GENERAL POOLING SERVICE

For VEHICLE RENTAL SERVICEs and/or VEHICLE SHARING SERVICEs, it is the FLEET which
determines the transport service offer, characterised as to its area of operation by a TOPOGRAPHIC
PLACE and as to its time of operation by an AVAILABILITY CONDITION. If there are further
constraints on where the service may be used, these can be indicated by a separate additional model
- see MOBILITY SERVICE CONSTRAINT ZONE.

The VEHICLE POOLING SERVICE is also considered as a MOBILITY SERVICE but is based on a service
offer determined by a set of SINGLE JOURNEYs rather than on a FLEET of vehicles.

The SERVICE is to be understood as service offer. For vehicle sharing/rental this offer is represented
by the availability of a FLEET. For Vehicle pooling the service offer is represented by a set of SINGLE
JOURNEYsS.

class NM Vehicle Service MODEL

CYCLESHARING
FREE-FLOATING CYCLE
SHARING

MINICAB (VTC)

etc.

CC Generic 'MODEL::

ORGANISATION

i
0.1 v
BOOKING ARRAN GEMENTS
o CC NM Service Restriction MODEL:
SERVICE BOOKING ARRANGEMENTS

CCNM Transport Organisations

‘ORGANISATION

+owner of 1

0.1

| ALTERNATIVEM ODEO F OPERATION

CC NM Transport Mode MODELS: | 4datarminin
VEHICLE SHARING

|ALTERN ATIVEMODEOF OPERATION

CC NM Transport Mode MODEL::
VEHICLE POOLING

ALTERNATIVEMODEOF OPERATION
CC NM Transport Mode MODEL::
VEHICLE RENTAL

Name:  NM Vehicle Service MODEL
: Transmodel-NM
6.0-1.2.2

Created: 14/09/2018 00:00:00
Updated: 12/01/2021 10:51:52

Figure 25 — NM Mobility Service MODEL (UML)
8.3.5.2 Mobility Service - Physical Model

The following figure shows physical attributes of the MOBILITY SERVICE model.
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class XSD NeTEx NM Vehicle Service Model /

+classifying 0.*

+classified as

+available
if

=

—
l ServiceBookingArrangements ‘

+/determining
availability of
+classifying 0.*

DataManagedObject
cCOrganisationModel::
Organisation &O

0.1 +classified by

+operating
on

+managing

+operated
by

RC TransportOrganisationModel::
+adjacent “+adjacent EmsoNga ation
from 0..* to0.*

+owner 1

v of

Name:  XSD NeTEx NM Vehicle Service Model
Author:  NeTEx

Version:  1.2.2

Created: 05/07/2020 01:29:19

Updated: 01/09/202101:08:43

1

+proposed by

0.= +proposing

+mode of
operating

+operated as

typically
--1 car pooling
offer

+aperated as

+operated as 3 +determined | 01 +determined

by by +mode of
+mode of A operating
operating +determining +determining | % v
0.0

v

+owned
by

Figure 26 — Mobility Service - Physical Model (UML)
8.3.5.3 Mobility Service - Attributes and XSD
8.3.5.3.1 MobilityService - Model Element

A named service available over a widespread area, for example car-pooling, rental, etc. The service
may be accessible at designated SITEs or ADDRESSABLE PLACEs.

Table 27 — MobilityService — Element

Classifi- Name Type Cardin- Description
cation ality
> > Equipment > MOBILITY SERVICE inherits from EQUIPMENT.
«PK» |id MobilityServiceldType 1:1 Identifier of MOBILITY SERVICE.
ShortName MultilingualString 0:1 Short name of service.
StartDate xsd:date 0:1 The date on which this service started its operation.
«FK» OrganisationRef | OrganisationRef 0:1 Reference to an ORGANISATION...
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«FK» TopographicPlace | TopographicPlaceRef 0:1 Reference to a TOPOGRAPHIC PLACE associated
Ref with SERVICE.
«FK» TypeOfMobilitySer | TypeOfMobilityServiceRef 0:1 Reference to Type of MOBILITY SERVICE.
viceRef
«cntd» | BookingArrangem | ServiceBookingArrangements 0:1 Booking arrangements for users of the service.
ents

Common Pr n ENTITY IN VERSION,

|
|
|
I —E—)E'—(Datan.ﬂanagedObjectGroup
| S OF an oDjeCt Mman
|
|
|

OR:
== EquipmentGroup
Ele H

MobilityService #‘_
type | MobilityService_VersionStruciure

! ransportOrganisationRef E|
I_t;LJ::JTransportOrg_anisationRefStructure [

TR

Eles or a MOBILITY SERVICE, +v1.2.2

AuthorityRef E|
e [AuthorityRefStructure
AUTHORIT

(=5 MobilityserviceGroup |3 =

_ ETopographl'cPlaceRef =
| itype|TopographicPlaceRefStructure |
| Re g

&

Eoo

Figure 27 — MobilityService - XSD
8.3.5.3.2 CommonVehicleService - Model Element

A transport service that uses vehicles for carrying out trips. The coverage area of the service can be indicated
by a TOPOGRAPHIC PLACE.
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Table 28 — CommonVehicleService — Element

Classifi- Name Type Cardin Description
cation ality
> > MobilityService > COMMON VEHICLE SERVICE inherits from
MOBILITY SERVICE
«PK» id CommonVehicleServiceldT | 1:1 | Identifier of COMMON VEHICLE SERVICE.
ype

BookingRequired xsd:boolean 1:1 | Whether booking is required for the service.
RegistrationRequired | xsd:boolean 0:1 | Whether registration is required for the service.

«cntd» | proposedByServices OnlineServiceRef 0:* ONLINE SERVICEs which promote the service.

r

CommonVehicleService_VersionStructure [restriction)

attributes

|
: _XE)H‘L EntitylnVersionGroup
|

%'—F

| CommonVehicleService
|t '|Ji|COI’I‘II’I‘IOI"IVEhiC|ESEI’\fiCE WersionStructure

. = EquipmentGroup

EQUIPMENT.

2 eee v T MobilityServiceGroup

E SERVICE.

9 = Commcm\-’ehicIeSer\riceGroup:El—(E-jﬂ‘‘:+

EH SERVICE.

Figure 28 — CommonVehicleService - XSD
8.3.5.3.3 TypeOfMobilityService - Model Element

A classification of a MOBILITY SERVICEs.
Table 29 — TypeOfMobilityService — Element

= Bookin gRequired '

@

#IE

Classifi- Name Z Cardin- Description
cation ality
> > TypeOfEquipment > TYPE OF MOBILITY SERVICE inherits from TYPE OF
EQUIPMENT.
«PK» |id TypeOfMobilityServiceldType 1:1 Identifier of TYPE OF MOBILITY SERVICE.
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|T_ypEMEiIRy_SEEE_EILE:rIture_:r-':E:tE: __________ _i
| attributes |
TypeOfMobilityService il | |
t '|Je|Type0ﬂ\-10bi|it_\,r5emice ValueStructure 'T' | |
. cation of 3 MOBILITY SERVICE according to its functionzl purposs, Comman Proparties of 2n ENTITY IN VERSION.
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Figure 29 — TypeOfMobilityService - XSD
8.3.5.3.4 VehicleSharingService - Model Element
A transport service offer related to VEHICLE SHARING.
Table 30 -VehicleSharingService — Element
Classifi- Name Type Cardin Description
cation ality
> > CommonVehicleService > VEHICLE SHARING SERVICE inherits from
COMMON VEHICLE SERVICE.
«PK» |id VehicleSharingServiceldType 1:1 | Identifier of VEHICLE SHARING SERVICE.
«FK» VehicleSharingRef | VehicleSharingRef 0:1 | Reference to identifier of a VEHICLE SHARING mode
of operation..
SharingPolicyUrl xsd:anyURI 1:1 | URL for rental policy.
MinimumSharingP | xsd:duration 0:1 | Minimum time period for VEHICLE SHARING.
eriod
MaximumSharingP | xsd:duration 0:1 | Maximum time period for VEHICLE SHARING.
eriod
FloatingVehicles xsd:boolean 0:1 | Whether vehicle sharing is free-floating
«FK» | fleets FleetRef 0:* | Reference to FLEETSs used by service...
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Figure 30 — VehicleSharingService - XSD

8.3.5.3.5 VehicleRentalService - Model Element

A transport service offer related to VEHICLE RENTAL.

Table 31 — VehicleRentalService — Element

Classifi- Name Type Cardin- Description
cation ality
> > CommonVehicleService > VEHICLE RENTAL SERVICE inherits from COMMON
VEHICLE SERVICE.
«PK» id VehicleRentalServiceldT 1:1 Identifier of VEHICLE RENTAL SERVICE.
ype
«FK» | VehicleRentalRef VehicleRentalRef 0:1 Reference to a VEHICLE RENTAL MODE OF
OPERATION.
MinimumRentalPeriod | xsd:duration 0:1 Minimum time period for rental.
MaximumRentalPeriod | xsd:duration 0:1 Maximum time period for rental;
RentalPolicyUrl xsd:anyURI 1:1 URL for rental policy.
«FK» | fleets FleetRef 0:* Reference to FLEETSs used by service..
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Figure 31 — VehicleRentalService - XSD
8.3.5.3.6 VehiclePoolingService - Model Element

A transport service that connects users (driver and passenger(s)) for carrying out trips.
VehiclePoolingService itself is abstract - it is specialised by CarPoolingService, TaxiService and
ChauffeuredVehicleService.

Table 32 — VehiclePoolingService — Element

Classifi- Name Type Cardinality Description
cation
> > CommonVehicleService > VEHICLE POOLING SERVICE inherits from
COMMON VEHICLE SERVICE.
«PK» |id VehiclePoolingServiceldTy 1:1 Identifier of VEHICLE POOLING SERVICE..
pe
«FK» | VehiclePoolingRef | VehiclePoolingRef 0:1 Reference to a VEHICLE POOLING mode of
operation..
PoolingPolicyUrl |xsd:anyURI 1:1 URL for rental policy.
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