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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Urbanization, changes in climate and demographic and societal changes are some of the major trends
that have had an impact on transport systems and services over the last decades. Combined with
the implementation of ITS services and Internet of Things (IoT), new transport concepts have been
developed. User requirements on efficiency, availability and interoperability have also been driving
forces for new transport concepts for the integration of multimodal, existing and new transport services
as described and implemented in mobility concepts like Mobility as a service (MaaS) and Mobility on
Demand (MOD). Cooperative, connected and automated mobility (CCAM) will also have a significant
effect on how travellers plgn and implpmpnf their journeys hetween mn]h'p]p modes of tran

portin the

intg

Intq

grated mobility environment.

borated mobility concepts are evolving around the world, mostly based on thé)Maa¥

corfcepts. Hence, there is a need for a generic, common and world-wide concept déscriptio
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existing and foreseen concepts for interoperable, integrated and seamlesscmultimodal
vices.

role and responsibility models for MaaS and MOD have already been.described in ISO/T]
Fe is also a need for a common role and responsibility model for integrated and multimod|
yices, recognizing and including the work already done by the .two mainstream organi
grated mobility services, MaaS and MOD. A common role and résponsibility model can bg
m an enterprise view[3] where the stakeholders, actors and roles in the MaaS/MOD
merged into one enterprise view. The enterprise view addresses the relationships be
ties (e.g. organizations) involved in the provision of the' mobility services. However, th
eed for enhancing the MaaS and MOD models to%“nclude more services, e.g. securit
[ification services and interoperability managemeit. The following documents have beg
enhancement of the common MaaS/MOD model‘{ecosystem):

[SO 24014-1 on interoperable fare managemeént;

ISO 17573-1 on electronic fee collectjon;

[SO/TR 21724-1 on common transport service account systems;
EN 12896-5 on public transport fare management.

objective of this document is to describe integrated mobility from an enterprise viey
bting implementations\of integrated mobility systems can potentially be mapped. This i
bnable a common dndérstanding, an exchange of information and knowledge, and a cqd
ards one world-@#4de integrated mobility concept description.

and MOD

n mapping
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Intelligent transport systems — Mobility integration —
Enterprise view
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s document describes the enterprise view (see ISQ/TS 14812:2022, 3.1.4.3) of integrat

ed on the role and responsibility models in the mobility as a service (MaaS) and mobility-
DD) ecosystems as described in ISO/TR 4447. Other ISO documents (e.g. ISO 24014<1,/19
ISO/TR 21724-1) have been reviewed in order to enhance and merge the MaaS and'MOD r

enterprise view addresses the relationships between organizations and users; and the
ties play in the delivery and consumption of mobility services. Relationships between e
endent on the roles those entities take in the delivery of user services.[3!

erprise objects interact to exchange information, manage and operate’' systems beyond tl

organization. The enterprise view focuses on the relationships between those enterpri
also defines how enterprise objects interact with physical objects, which appear in the
v as "resources".

s document focuses on mobility service concepts where the included transport services 4

Normative references
following documents are referred to in-the text in such a way that some or all of th

ated references, the latest edition of'the referenced document (including any amendmen

/TS 14812, Intelligent transport'systems — Vocabulary

Terms and definitions

the purposes of thisidocument, the terms and definitions given in ISO/TS 14812 and th
ly.

and IEC maintain terminology databases for use in standardization at the following addy

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

IEC Electropedia: available at https://www.electropedia.org/

d mobility
bn demand
0 17573-1
ble models.

roles those
ntities are

he scope of
se objects,
enterprise

re publicly

bir content

stitutes requirements of this document) For dated references, only the edition cited applies. For

s) applies.

e following

esses:

3.1

mobility service
service that provides an integrated interface for multiple transport services

Note 1 to entry: The integrated interface can include an online interface, a payment interface, and/or rules for

phy

sically accessing the various transport services.

Note 2 to entry: The typical goal of a mobility service is to fulfil the needs of a transport user in an optimal
fashion, even if that requires using multiple transport services.

3.2

mobility service provider
entity that delivers one or more mobility services
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4 Abbreviated terms

Al artificial intelligence

ARC-IT Architecture Reference for Cooperative and Intelligent Transportation
GNSS Global Navigation Satellite System

ICT information and communication technologies
IFM interoperahle fare management

IFMS interoperable fare management systems

ITS intelligent transport systems

MaaS$S mobility as a service

MOD mobility on demand

PT public transport

PTA public transport authority

PTO public transport operator

UITP Union Internationale des Transport Publics
USDOT United States Department of Transportatioh
VRU vulnerable road user

5 Mobility service and transport service

5.1 Mobility service
Integrated| mobility is based on two crucial services: the mobility service and the transport service,

The European MaaS concept.describes a mobility service as the integration of various formg of
transport gervices into a single mobility service accessible on demand.[4] According to Reference|[4],
the core purposes of the §exvice are:

— to facilitate a diverse menu of transport alternatives, for example public transport, ride-sharjng,
car-shpring, bike-sharing, taxi or car rental/lease, or a combination thereof;

— to offefr added value to the user through the use of a single application to provide access to mobility,
with alsingle payment channel instead of multiple ticketing and payment operations:

— tobe the best-value proposition for users by helping them to meet their mobility needs and solve the
inconvenient parts of individual journeys as well as the entire system of mobility services.

The main goal of the mobility service is to provide an alternative to the use of the private car that can
be as convenient, more sustainable, help in reducing congestion and constraints in transport capacity,
and reduce costs.[4]

The United States Department of Transportation (USDOT) uses the term mobility on demand (MOD) to
represent its vision for future mobility, which is a safe, reliable and carefree mobility ecosystem that
supports complete trips for all, both personalized mobility and goods delivery.[11]

2 © IS0 2023 - All rights reserved
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ording to Reference [11], the core purpose of the service is:

— to leverage innovative technologies and facilitate public private partnerships to allow for a user-
centric approach that improves mobility alternatives for all travellers and the delivery of goods and

services.

USDOT’s MOD vision does recognize private car for private use as a possible mobility service option for
some, just like walking and cycling.

The International Association of Public Transport (Union Internationale des Transport Publics - UITP)
defines the mobility service as the integration of, and access to, different transport services (such as
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example shown in the-figure, the user used a mobility service provider to generate alter

tra
"loy

include walking between transport services while the third one is a single door-to-door

ser

in one single digital mobility offer, with active mobility and an efficient public transporf
pasis.[1]

ording to Reference [1], the core purposes of the service are:

to provide a tailor-made service suggesting the most suitable solutions-based on the u
needs;

to be available anytime and to offer integrated planning, booking@aiid payment, as well 4
information in order to provide easy mobility and enable a way of living that does not 1
ownership.

se three definitions for the term "mobility" service can be synthesized as:

A mobility service is the integration of, and access to, different transport service]
integrated into a single mobility service representing the best value proposition for th
being accessible anytime on demand.

his document, the term "mobility service®’is defined as a service that provides an
rface for multiple transport services; see 3.1.

Transport service

term transport service is defined in ISO/TS 14812 as a service that delivers one or mot
ties from one location to-dnother to satisfy a need. A note to the definition says that t
vered can be people andyor'goods.

hsport from Acte-B. In this example, the user receives three different proposals repres
vest cost”, mest "environment-friendly"” and "fastest" way to get from A to B. Two of thg

Vice, e.g by taxi.

[ic transport, ride-sharing, car-sharing, bike-sharing, scooter-sharing, taxi, car rental,ride-hailing,

system as

ber’s travel
1S en-route
equire car
s that are

e user and

integrated

e material
he entities

ire 1 shows the relationship between a mobility service and multiple transport services. In the

hatives for
enting the
proposals
transport

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=42387e1497f067091a612dfab0cebdc3

ISO/TR 7878:2023(E)

A a

® 2 B

k ‘Lowest cost’ x
d e f
[
‘Environment
friendly’
g
‘Fastest’

Key
a  subwayline 1 (jurisdiction A)
b  subway line 2 (jurisdiction A)
¢  busling 3 (jurisdiction B)
d busling¢ 4 (jurisdiction A)
e busling 5 (jurisdiction B)
f  e-scoofler sharing (privately operated)
g car (e.d taxi)
NOTE Lach link (i.e. key references "a" through "g") represents a transport service.

Higure 1 — The relationship betweenimobility services and transport services

services are categorized in different ways by different concepts, e.g. the Maa$S, MoD
bpts. A synthesis of differenticategories can be summarized in the four main attributes {
transport service.

ing: whether the'transport service is fully or partly financed by the authorities, or if
ercial, it is a publie-private financial model, it is mutual benefit, fractional or completely g
user.

fansported: whether it is a person or goods.

Fiorfal? whether the service is sequential or concurrent, where concurrent can be furt

Transport
UITP conc
describe a
1) Accesq
2) Finang

comm

by the
3) Itemt
4) Opera

divide

ibility: whether the transport service is accessible by the public or only for private access.

and
hat

tis
aid

her

d'into fixed-route, dynamic route and paired on-demand.

6 The core enterprise objects in the provision and use of mobility services

6.1 Overview

Figure 2 shows an enterprise view of the three core objects, "mobility service user", "mobility service
provider" and "transport service provider", based on the responsibilities described in 6.2 to 6.4.

The enterprise view presented in Figure 2 is based on a service provider model where the mobility
service provider buys the transport services from the different transport operators and resells them
under their own conditions, i.e. by repackaging and repricing the services. In this model, the mobility
service provider would take over the user relations including responsibilities. From a legal point of

4
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view, issues could arise around the pricing, e.g. for public transport services where fares and discounts
are often fixed by laws or regulations that have to be respected.[2]

NOTE See Reference [2] for a description of other models, e.g. agency model, merchant model and
transactional model.

Sharing of data and responsibilities as well as commercial rules are crucial issues in integrated mobility
service ecosystems.

Agreement on information exchange and use of mobility service

] Expectation of transport needs+pavment |
I I I J v

v v T T

Mobility o
service B B B B B _ Mobility
provider Expectation of access rights service\user

i

transport service

| A
| Expectation of
I

!
!
|

I
| offers
| - - - Transport Expectation of access |
I_ __Expectation of > S:;Z;gzr to transport service
reservation and payment P \<
A AN
I

— —_ —_ —_ —_
Agreement on transport services
provision and information exchange

Key

|

| enterprise centre

| enterprise personal

]

Figure 2 —(Enterprise view for the three core enterprise objects

6.2l Mobility service user responsibilities

The enterprise dbject using the mobility service is called the mobility service user. The user igvery often
the|entity thatirequests the mobility service, selects the mobility service fulfilling the user|needs and
preferences, uses the service and pays for it. However, the user responsibilities/activities can|be divided
betweenidifferent persons, organizations, legal entities etc. This is also the case in interopgrable fare
management systems (see ISO 24024-1) where the public transport user is divided into the|enterprise
Ob] bCts, "hnccnngnr" and "customer" The passenger is the person fr'::vn”ihg with the pnh]ir transport
means and the customer is an entity that has an explicit or implicit agreement with the product owner
via a retailer and pays for the service. e.g. a parent books and pays a public transport service for a child
and an employer book and pays for an employee. This could also be the case for mobility services.

The MOD also includes the transport of goods, in which case the user is not travelling, but the user is
still the entity that requests the mobility service, selects the mobility service fulfilling the user needs
and preferences, uses the service and pays for it.

Mobility services also include transport services where the user is not a passenger, but rather the
driver of the transport means used for the transport service. Finally, the user of a mobility service will
sometimes be a non-motorized user as part of a mobility service, e.g. when walking from one transport
service to another transport service being part of the mobility service.

© IS0 2023 - All rights reserved 5
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The term vulnerable road user (VRU) is described in ISO/TR 24317:—1. The term is differently defined
in regulations and standards published by SAE, European Union and ETSI. In relation to mobility

services, a VRU could be both a driver and a non-motorized user.

Table 1 shows how other transport service concepts have named the user of the service, thereby enabling
a comparison of the roles in this document with similar roles in Maa$S, MOD and UITP documents and in
other ISO documents involving a user of a transport-related service.

Table 1 — Terms related to "mobility service user" in other transport-related documents

Term usedin |MaaS MQD UITP 1S024014-1 IS0 ISO/TR EN 12896-5
this docu- 17573-1 |21724-1
ment
Mobility ser- |Customer |Consumer |Traveller |Customer User of the | Transport Transporg
Vice user NOTE Customer Passenger service service userA|user role
Customer
is some-
times called
“Mobility
Manager”
in the US.
(MOD)
Based on the descriptions of the enterprise object responsibilities(in'the 7 reference sources listed in
Table 1 anld a further detailing of those, the responsibilities of the enterprise object mobility seryice
user can beg as follows.
— Agree|to an explicit or implicit agreement with the mobility service provider on the exchangg of
infornation needed for the delivery and use of mobility services.
— Identify the user's transport needs and send a.réquest to a mobility service provider. The reqyest
will also usually contain information about the user, for example, user category (e.g. children,
adults| seniors and people with reduced mobility and the number of travellers in each category).

The rgquest can also contain the desifed time of departure or arrival and preferences regard

meang
servic

of transport, number of stops and maximum waiting time when changing from one transg
b to another. The request caf-also contain preferences such as most environmentally-frien

shortest travel time and lowest price.

altern

mobilj
smart
comm

Receiye different alternatives from the mobility service provider and evaluate the differ

htives, select the preferred option, and book this.

Receiye and storecthe access rights to the mobility service and present these when using

[ty service, The access rights can be stored, for example, in an app in a mobile phone, a wire
card, anelectronic tag with a unique code, a smartwatch or any electronic medium that
inicate’with the provider of the transport service's local or central system, e.g. validat

installedih.buses or QR codes readers on a shared el-scooter. Ideally, the user ought to be able to

the sa

ing
ort
dly,

ent

the
ess
can
ors
use

ice

me-medium to access all the different transport services in a mobility service, but in prac

this is difficult before there is a common system that has technical, functional and contractual
interoperability between all actors involved in the mobility service provider ecosystem.

rules.

Use the mobility service according to the terms that apply to the service, e.g. usage and pricing

Pay for the mobility service. The easiest way for the user could be to link the use of mobility services

toabankaccount, a credit card account oracommon transportservice account (see ISO/TR 21724-1),
but there are also other solutions such as electronic values stored in the same medium (e.g. a mobile
phone or smart card) that stores and presents the access rights. As the user uses the mobility

1

Under preparation. Stage at the time of publication: [SO/DTR 24317:2023.
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service, the various providers of transport services will retrieve electronic values from the medium

corresponding to the price of the service (pay-as-you-go).

Mobility service provider responsibilities

Table 2 shows how other transport service concepts have named the provider of the service, thereby
enabling a comparison of the roles in this document with similar roles in MaaS, MOD and UITP

doc

uments and in other ISO documents involving a provider of a transport-related service.

Table 2 — Terms related to "mobility service provider" in other transport-related documents

Term used |[MaaS MOD UITP IS0 240141 IS0 17573-1 |ISO/TR EN 12896-

in this doc- 217241 g

umnment

Mopility Maa$ MOD op- |MaaS Pro- |Productowner |Tollservice |Transportser- |Hare prod-

serjvice pro- |provider |erator vider and Product provider vice manager |yctowner

vider Integrator retailers Mobility ser- _role and

vice manager ifs Fare

product
retailers

a | Amobility service provider has many similarities with the "product owner/~role in ISO 24014-1 as the moljility service

providers describe the recommended use of the mobility service (usage rules), the recommended payment mjeans for the

seryice (pricing rules) and the recommended means for sharing the incom€for a service between the involved qtakeholders

(commercial rules). The mobility service providers can also have retdilers in the same way as the product pwner in an

int¢roperable fare management systems (IFMS).

Bag
Tah
prof

ed on the descriptions of the enterprise object responsibilities in the 7 reference sourc

vider can be as follows.

Establish an explicit or implicit agreentent with the Mobility service user on the ej
information needed for the delivery and’use of mobility services.

Acquire/procure and integrate réal time multi-modal system performance data.
Establish an agreement with.the transport service providers on transport service provi

Prepare a policy for the delivery of mobility services in accordance with the laws and 1
relevant to this typeof sérvices. Such a policy would also ensure transparency for all actoy
fair treatment of allproviders of transport services, liabilities and safeguarding the priva
of the mobility Services. The policy would need to take into consideration the regulato
policies.

Prepare-a joint agreement that secures the rights and obligations of the enterprise objec
and thatdescribes the commercial rules for the distribution of income, expenses and any
and therules for the delivery,accesstoand use of data. Such an agreement can also describg
dnd specifications that ensure technical and functional interoperability, and it can descr

bs listed in

le 2 and a further detailing of those, the responsibilities of the enterprise object mobility service

kchange of

sion.

egulations
sinvolved,
cy of users

(s) policy/

ts involved
r discounts
standards
ibe quality

TequiTeEmEnts for the trarmsportservices offered:

Collect and process offers for transport services from transport service providers.

Develop and offer safe, efficient, affordable, flexible and environmentally-friendly mobility services,
combining the offers from the individual providers of transport services in a fair and impartial
manner and taking into consideration the regulator policies and requirements valid for both public
and private mobility service providers. It is recommended for the mobility service provider to
consider the dynamic status of the infrastructure and the status of the transport services, e.g. poor
service level in aroad network and temporarily reduced capacity of a provider of transport services.
The mobility services provider is expected to enable an easy choice for the users based on their own

preferences, e.g. fastest trip, most environmentally-friendly trip or cheapest trip.
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reservations to transport service providers.

service, so that the user can experience a seamless mobility service.

that have an impact on the mobility service, e.g. significant delays, cancellations or rerouting.

Accept bookings from users and confirm the user access to the transport service by confirmed

Give access rights on a suitable medium (or two or more media) to users who have ordered a mobility

Inform the user before or during use of the mobility service and/or transport services about changes

Enable the user to pay for a mobility service in a simple, secure and efficient way so that the user

experiences dealing with a single payment interface.
— Pay the transport operators for transport services provided in line with the commercial rules| for
the mgbility service.
— Ensure that the user's privacy is safeguarded throughout the value network.
— Monit¢r the quality of the mobility service and possibly enforce quality deviations ‘according to|the
agreeinent.
— Procegs data on the purchase and use of mobility services and distribute anonymized data to
authorized recipients, e.g. transport service providers and transport authorities.
Some of the responsibilities mentioned here are carried out by the IFM{manager in ISO 24014-1.
The mobility service provider responsibilities could be performed by different actors, such as the pullllolic
transport puthority (PTA), any transport operator, an innovatjve private company or organization or
companied from banking, telecommunications or other secters.[2] A group of local transport seryice
providers,|for example, public transport operators (PT@s); could also join forces and establish| an
umbrella grganization that could act as a mobility service\provider.
6.4 Transport service provider responsibilities
Table 3 shpws how other transport service .cancepts have named the provider of the service, thergby
enabling 8 comparison of the roles in this*document with similar roles in MaaS, MOD and U[TP
documentg and in other ISO documents,involving a user of a transport-related service.
Table 3 -+ Terms related to "transport service provider" in other transport-related documents
Term used |[Maa$S MOD UITP ISO IS0 17573-1 |[ISO/TR EN 12896-5
in this dod- 24014-1 21724-1
ument
Transport | |Transpor¢. $Public Transit Trans- |Service |Toll charger |Transport |Service operj-
service operatgry' |Agency port operator Operations |tor role
provider Transport Ser- operator Manager
vice Provider
1l aaictice Sarvica
Logistics Service
provider

Based on the descriptions of the enterprise object responsibilities in the 7 reference sources listed in
Table 3 and a further detailing of those, the responsibilities of the enterprise object transport service
provider can be as follows.

— Develop transport services offered to mobility service providers including information about

vehicle/device characteristics to match with requirements from the mobility service user. Examples
include: wheelchair-accessible vehicle (for wheelchair users); sedan vs. van/SUV (for some it can be
difficult to get into/out of certain sized vehicles due to mobility disabilities, injuries, or age); car seat
or booster seat (for young children); vehicle capacity (for non-fixed route PT providers); fuel source
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(for users who want to optimize by lowest environmental impact). The information on the transport

services can also include establishing and tailoring pricing levels and structure.

The transport services can be regular, for example, described through route plans

and tariff

structures, or there could be transport services provided on request. Examples of the first are
ordinary public transport services provided by a public transport company or mobility company.
Examples of the second can be the transport of people by taxi or the transport of an item from door

to door.

Offer their transport services to mobility service providers who use the transport services to
combine them with transport services from other providers so that the user can be offered a set of

7
7.1

7.1

Fig
Claj

mobility services consisting of integrated and multimodal transport services.
Accept and confirm orders for transport services from the mobility service providers.

Reserve capacity on their means of transport (and transport system infrastructure) d
their capacity when the demand is more than normal capacity.

Deliver the transport service to users who have access rights ('tickets!)\to the transport s
an access right stored on a mobile phone and presented to a QR-reader operated by thg
service provider.

Monitor the execution of the transport service in relationto‘the planned delivery of ¢
compliance with timetables and number of users in relatiemto capacity. Notify the mobili
provider of any discrepancies so that the provider can/take into account the discrepa
regard to other users who are affected by the discrepancies and implement necessary
An example of such a measure could be if users on board a bus do not catch a train dep
was part of the mobility service. Then the mobility‘service provider can move the orders {
operator for the next train departure or find other transport services that can compeng
loss of the planned transport service.

Redirect the means of transport, if neceSsary, e.g. in the event of incidents in aroad or stre
that result in major delays.

Send claims to the mobility serviices provider about delivered transportservices so that tk
of the transport service canyget its share of the price that the user has paid for the mobil

Regulating, governing and supporting enterprise objects
Regulator

1 Overview

ire 3-shows the enterprise view for the regulator and the three core enterprise o
1se'6)" The transport service provider has an agreement with the regulator, e.g. a licence

as

h commercial provider of transport services. The mobility service provider has the saj

r increase

ervice, e.g.
transport

uality, e.g.
[ty services
ncies with
measures.
irture that
o the train
ate for the

et network

le provider
ty service.

bjects (see
to operate
ne type of

agreement with the regulator. There is also an agreement between the transport service provider and
the mobility service provider as described in Clause 6. Figure 3 does not include the expectations shown
in Figure 2, but focuses on the expectations related to the Regulator.

Both the transport service provider and the mobility service provider expect to receive the legal
and operational framework for their operation. The frameworks can include legislation, policies,
recommendations, guidelines and specifications, for example. In return, the regulator expects reports
on the provision of the transport services and mobility services enabling the regulator to monitor the
implementation and operation of service providers. The regulator can also expect to receive the user
transport needs enabling the regulator to take the user needs into account in the agreements with the
transport service providers and mobility service providers, e.g. needs related to regularity, service
quality, access for disabled travellers and fee structures.
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l Agreement on transport service provision and information exchange —l
A 4
«— - -F————————— —p -

TransPort Agreement on transport service | rAgreement on mobility service provision MObl'hty
service provision I _ . service
provider Expectation of legal and operational provider
| /A I | [ framwork

| | | I I Expectation of mobility service |

| v l | |_ provision reports

| . Expectation of legal and I

I {\_pav‘fxf;n_hﬂ] Fr')v:v\'ynrlr — < ]\ﬂnbi]it}r
I_ N Regulator _ _ _ _ service usel

N Y — . Expectation of transport needs
Expectation of transport service P p

Figure 3 — Enterprise view for the regulator and the three core enterprise objects

provision reports

enterprise centre
enterprise personal

enterprise unspecified

There will| probably never be one legal entity that is able tefulfil all the responsibilities listed in [7.2.
There will|be regulators on federal, national, regional, city'and local levels in a legal, administratfive,
and operafional hierarchy. Some examples of MaaS and MoD actors that fulfil certain parts of the
responsibilities are shown in Figure 4.
Local authorities play a key role within the IEM manager functions to be carried out. Even in casg of
national approaches, local situations are to be'controlled by local transport authorities.
Regulator

Am entity that

-‘enables and facilitates the provision

and use of mobility services through

policy, legal and specification

frameworks

- monitors implementations and

operations of mobility service schemes

ConnbtriDictrict [ Naotional n " —
County/Distriet/ atohar Departmentor
Federal Government Borough/City/ Communication Finance
Region authorities authority
State and Local Data protection Department of National data
Authorities authority Transport security authority
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Figure 4 — Examples of actors fulfilling parts of the regulator responsibilities
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.2 Regulator responsibilities

There are entities both in MaaS and MOD that have the main responsibilities of enabling and facilitating
the provision and use of mobility services through policy, legal and specification frameworks. In MaaS
these entities are named regulators and policy makers and in MOD the entities are named federal
government and state and local authorities. The responsibilities of these are comparable to the role the
interoperability manager in IFMS architecture (see ISO 24014-1) and in interoperable electronic fee
collection (tolling) (see ISO 17573-1). Table 4 shows the roles with comparable responsibilities.

Table 4 — Terms related to "regulator”

Term used (MaaS |MOD UITP 1SO 24014-1 IS0 17573-1 ISQ/TR
in this doc- 21724-1
unjent
Regulator |Regula- |Federal gov- |Regulator [FM manager Interoperability |Not defined

torand |ernment . managern

policy Registrar

K State and S ity M
maker |, " ithor- ecurity Manager
ity

Bag
fur

ther detailing of those, the responsibilities of the regulator can be as follows.
Regarding policy frameworks and recommendations:

define the goals for an integrated mobility service §cheme, e.g. reduce or remove the use
cars in urban areas or improve the quality of lifeiwrural and low-density areas with lim
to transport services;

define a policy for ensuring all users basi¢tights, safety, privacy and mobility service qu
establish policy and criteria for goverhiment funding eligibility for mobility services;

define a policy for social inclusion and equity, e.g. ensuring access for users with (
unbanked and underbanked users, and users without access to smartphones or the mobi

define a security policy(for mobility service schemes including an over-arching mang
interoperable securityj

define apolicy for asuiStainable development of the mobility service market ensuring fair c
between the actors in the ecosystem while taking into account the combination of public g
actors having different goals and prerequisites and the different conditions in urban, rur
density areds;

define-aspolicy for pricing and commercial rules, for example, fares and fees structures,
price/quoted and a fair distribution of costs and incomes, also covering transport serv

ed on the descriptions of the role responsibilities in the reference sources listed in Talle 4 and a

of private
ited access

ality;

isabilities,
e internet;

igement of
bmpetition

nd private
al and low-

incentives,
ices where

suyge pricing is used for the management of transport service capacity;

define a policy for economic consequences and allocation of responsibilities related to unavailable

or inaccessible services;

define a policy for ensuring technical, functional and contractual interoperability within and
between mobility service schemes, e.g. through existing or new international standards for

interoperable services and data formats;

define a policy for the certification and/or approval of actors involved, and equipment used in the

mobility service schemes;

define a policy for data ownership and sharing of data generated, collected and needed for the

provision of mobility services;
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— support these policies through legislation, specifications, research and pilots;

— promote and support relevant international standardization

Some of the functions mentioned here are carried out by the IFM Manager in ISO 24014-1.
b) Regarding monitoring and governing:

— monitor the implementation of mobility services schemes by public and private entities and their
adherence to the laws, regulations, and regulator policies and specifications;

— manage disnutes hetween actarsin mahilitv service schemes:
te r J 4

— define| and maintain ID-schemes and, if necessary, support the issuing of IDs, ensuring. unigue
registration codes for organizations and components and unique identifiers or rules for generating
unique¢ identifiers for the mobility service applications and messages in line with releyant
internptional standards;

— defineland maintain security schemes;
— give or withdraw permissions to operate to involved actors;

— give or withdraw permissions to install and operate equipment used jti\a mobility service scherhe.
7.2 ICT pservice providers

7.2.1 Overview

Figure 5 shows the enterprise view for the ICT provideri-the three core enterprise objects and [the
regulator. [The transport service provider, the mobility;service provider and the mobility service yser
have agre¢ments with the ICT provider on ICT seryices provision and information exchange. Sgme
examples ¢f ICT services are shown later in Figure®.
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— - — = — provider service user
Expectation on legal — = — - — =
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and operational
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T

Agreement on ICT services provision

framework and exchange of inforthation

enterprise centre
enterprise personal

enterprise unspecified

LU

enterprise support

Figure 5 — Enterprise view of ICT service providers and core enterprise objed

hddition to the ICT service expectation, there are also expectations related to the e]
rmation as part of the ICT serviees:provided.

ICT service provider is expected in most cases to adhere to the legal and operational 1
vided by the regulator and in some cases the ICT service provider is also expectg
agreement with the regulator on the legal and operational framework (e.g. regul
cifications) issued by(the regulator. An example on this can be a telecommunication netwot
L is required to apply for a licence or concession to operate in compliance with the regul
cifications issued’by a telecom authority.

2 ICT sexvice provider responsibilities

le 5 shows how Maas and MOD concepts have named the ICT provider, thereby enabling a ¢
he-toles in this document with similar roles in MaaS and MOD.

ts

kchange of

ramework
d to have
hitions and
k provider
ations and

pmparison

Table 5 — Terms related to ICT providers

ICT infrastructure

ICT companies

Term used |Covering Maa$S Covering MOD |Main responsibilities (simplified)

inthisTR [roles roles

ICT service |Technical backend |Technology Provide and operate the ICT infrastructure and services,
provider providers enablers e.g. hardware, software/applications and communication

networks needed for the provision of the mobility service.

Some examples of enterprise objects that can be placed in the ICT service provider category are
collected from Maa$S, MOD and other ISO documents involving a provider of a transport services or ITS

services; these are shown in Figure 6.
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ICT service provider

- an entity that provides and
operates the ICT infrastructure and
services, e.g., hardware, software/
applications and communication
networks needed for the provision

?

Telecom i i .
| or erator C:uud aud l"‘l: SCITVILT Ddld wdl ﬁilul—lbl‘: | Batd SCLUI ll.y UOCI ulcd]ﬂ'
provider service provider providér
— L:)c 1lisatiqg Infrastructure Vehicle owner — Journey planner
systein provider operators L— (vehicle dynamic = App
(infrastructure data) developer
static and dynamic
Electronic fee data) — Mapping serviteg
a']d fa.re Apps and
— collection ;
) Mobile
system L unique eID provider Service
providers X
Providers
Figurg 6 — Examples of actors fulfilling parts of the ICT-service provider responsibilities
Based on fhe descriptions of the role responsibilities in“the MaaS and MOD documents and other
documentg for ITS services (e.g. ISO 24014-1 and ISO 17573-1) as well as a further detailing of those,|the
responsibilities of the ICT service provider can be as-follows.
— Provide telecom network services, e.g. mobile phone network services.
— Provide localization services, e.g. Glabal Navigation Satellite System (GNSS) services, mapping
services and localization augmentation communication services.
— Provide fare management systeins and fare collection services ("ticketing systems").
— Provide electronic fee colléction services used for vehicle related transport services.
— Provide cloud services'and Al (artificial intelligence) services.
— Provide transport infrastructure equipment used for data collection of transport infrastructjure
statusfand provision of ITS services.
— Provide unique and secure elDs used for identification of users, equipment, applications, servifes,

data, d

tc.

of Things).

infrastructure and management.

Provide journey-planning tools and other user-requested applications for mobility services.

could be used for e.g. storage of access rights or planning and booking mobility services.

14

Provide sensors and dynamic data from vehicles, e.g. buses, el-scooters, private cars, etc. (Internet

Provide data security services, e.g. trusted third parties providing security schemes and key

Provide mobility service user media, for example, smartphones or any other electronic device that
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