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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

Many transportation services (e.g. public transport, tolled roads, parking, city bike rental etc.) require
payment for use. This has previously caused each service provider (e.g. public transport authorities, toll
authorities, public and private parking providers, etc.) to develop independent, stand-alone payment
systems to enable users to pay for access to their service. Consequently, a traveller who traverses
multiple transport modes had to purchase services at more than one point of sales location. If the
payment systems are integrated, then the transport service user may possess more than one payment/
ticketing media, application, and/or account. However, in public transport there have for many years
been products that enable a traveller to benefit from a seamless journey from A to B using several
transport means, modes and operators. These products have been available through' coqgperation
between operators and regional and national tariff schemes.

The transportation industry has seen an evolution in the collection of fares and{fées throughout its
hjstory. The main drivers of that evolution have been the pursuit of increases imcustomer conyvenience
and system efficiencies. Automated Fare Collection has progressed from use of'magnetic techpology to
cpntactless smart cards, and recently to open financial payments and mobile payment applications.

Automated Toll Collection began with the use of simple read-only tags and is now looking to new
approaches and technologies for future payment system advancements-’Examples are open road tolling,
vehicle miles travelled methods, and technologies such as Dedicated Short Range Communications
(PSRC), Global Navigation Satellite System (GNSS), and Cellular’Networks (e.g., GSM). Agengies have
uped these high-technology systems not only to enable automated payment and speed throughput, but
t¢ capture data, improve system reliability, and perhaps m@st important, to improve customer|service.

istorically, transportation payment systems have“covered only one service provider. Therefore,
ppblic transport ticketing/payment systems havé’not typically been technically integrated with
charging/payment systems for tolls or parking ‘and vice-versa. The reasons for this isolated nature
are twofold. The first is that the individual serVice providers had little interest, from a business case
standpoint, in integrating their purpose-built ticketing-, charging- and payment systems. The second
i that technically this is a difficult and costly exercise, owing to the fact that the systems are [typically
proprietary and were designed to enablé payment for one transportation service. However, [in public
tansport, more and more electronig'ticketing systems are supporting communication in conformance

ith ISO/IEC 14443 or ISO/IEC 18092. This implies physical and technical interoperability,|but also
that the ticketing applications have to be interoperable as well, as there has to be a comtractual
fteroperability.

—

%]

bme integration has pectitred, for example between commuter or urban rail and parking. A [traveller
in often pay for both-parking and their train ride with a common medium. But these examplefs usually
ccur only when there is one transport service provider for both the parking and public transport.

o O

Ofther examples” exist for purpose-built integrations of payment systems across two pr more
transportation modes. In some Asian countries like Japan and Korea there are several implemg¢ntations
[ integrated payment systems for public transport and tolling. Examples include the use|of a toll
transponder that allows the insertion of a public transport card. The integrated payment systems are
mostly based on a common payment media, i.e., smartcard with stored electronic value on the|card.

@]

In the past 5 to 10 years, the public transport industry in particular has embraced the development of
Common Transport Service Account systems. In this approach, transportation products are stored in
a central account rather than on the payment media. This architecture allows the system front end to
be very flexible to enable customers to use contactless credit and debit cards and contactless mobile
payment and ticketing applications alongside transport smart cards.

The subject of this document is to study the convergence of toll fee collection and payment and public
transport fare collection and payment through the integration of the systems’ accounts rather than
their fee/fare payment media. This concept is flexible and can also include payment systems for
other transport services, such as parking, electric charging stations, rideshare, bikeshare, and other
disruptive transportation modes. Using an account-based backoffice architecture (prevalent in the toll
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industry), is becoming increasingly common in public transport and other transport service payment

systems

in the United States and Europe.

The technical approach is to link accounts used in multiple transportation modes to create a common
transport service user account. For customers, this creates a seamless, end-to-end experience where
they can easily access and pay for all transport modes for which they opt-in: public transport fares,

toll fees,

rideshare, etc. For operators, this common or linked account allows for additional customer

benefits such as incentives, discounts or loyalty points strategies, and can add valuable customer usage
data to inform their planning and operations, enhance mobility and reduce congestion in regions.

This dod
systems
Readers
ISO/TR 1

ument examines the concept, functional requirements, and benefits of converging payment
for tolling, public transport and other transport services through a central account linkage.
interested in how this can be achieved by use of a common media are advised toacce$s
9639.

Vi
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Intelligent transport systems — Common Transport
Service Account Systems —

Part 1:
Framework and use cases

[y

Scope

= =

t{ presents the common transport service account framework and associated,use cases. The

F the CTSA role model is to cover relevant transport services, the paynfent methods, the
types where the user of the service is charged for the service and that requires a more overall
¢sponsibilities model. The model also defines external stakeholders thatimpact and border th
that is, the general financial (banking) system. The framework assumes an account-basec
where charges for services are calculated and charged in the account system. The main ide]
the CTSA framework is to provide a transport service user with' the benefit of seamless ac

@]

—

bmmon transport account. This framework assumes a teghrology-agnostic front end with r
the payment media and reading equipment. The focus-ef this framework is the back-office
anagement system as a vehicle to integrate multiplé¢ransport services and managers.

n
Alnew set of terms are introduced in this document'to distinguish the convergence of a common
fqr payment for transportation services from mere traditional models using “smart cards” or ¢
tickets. The model describes a move towards common or linked mobility accounts for all
hyment needs, whether for parking, tolls, public transport and other disruptive mode opti
keshare, carshare, microtransit, micromobility), inclusive of commercial payment and benefit

oo

[\S)

Normative references

=

here are no normative references in this document.

98]

Terms and definitions

3]

br the purposés of this document, the following terms and definitions apply.

et

§0 and IECyhaintain terminological databases for use in standardization at the following add

- 1S@Online browsing platform: available at https://www.iso.org/obp

his document describes the characteristics of a Common Transport Service Accotunt Systemy (CTSA).

bbjective
account
role and
e model,
| system
A behind
quisition

of access rights to multiple transport services by multiple’service / operator managers tlhrough a
c

bspect to
account

\pproach
lectronic
traveller
pns (e.g.,
models.

fesses:

—+ JEC Electropedia: available at http://www.electropedia.org/

31
actor

user playing a coherent set of roles when interacting with the system within a particular use case (3.6)

Note 1 to entry: A user can, for instance, be a human, an Organisation or another (sub)system.
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3.2

securelD
evidence that a transport service user (customer) is entitled, at the Point of Entry (POE) to the transport
service, to benefit from a transport service provided by a transport service manager

Note 1 to entry: A securelD may consist of a set of data elements defined in a standardized format stored on an
electronic media, e.g. a smartphone, used for a secure storage of the information and a secure communication of
the information to the media accepting devices installed either at the POE or at the Point of Sales (POS). The set of
data elements and their content (values) can vary depending on the type of payment method, type of media and
electronic identification application stored on the media and the type of transport service provided.

Note 2 to

the roadsfide equipment (RSE) by means of Automatic Number Plate Recognition (ANPR).

Note 3 to
the trans

3.3

entry: A securelD may also consist of a biometric identification, e.g. finger-print or facial recegnition
port service user.

open inferface

public s

fandard (or generally accepted specification) for connecting hardware to hardware an

softwarg to software

[SOURCH: https://encyclopedia2.thefreedictionary.com/open+interface, 22\March 2016]

3.4
open pa

yment

use of dpen industry interface standards and specifications\for the electronic remuneration an

provisio
Note 1 to

3.5

h of transport services

entry: See Reference [7] for more information on open payment architecture.

paymenfk method

timing a
the time

3.6

use case€

descript
function

nd location of remuneration for servicés:including whether the payment is required prior to,
of, or post access to transport or related services

on of typical interactions between the actors (3.1) and the (sub)system itself, capturing tk
hl requirements of the (Sub)system by defining a sequence of actions performed by one or mot

actors and the system

4 Abbreviated terms

ANPR
EFC
[FMS
[FMSA
PAYG
POE

automatic number plate recognition

electronic fee collection

entry: A securelD may consist of a simple vehicle ID as given by the vehicle number plate and read llxy

pf

d

d

ht

integrated fare management system
integrated fare management system architecture
pay as you go

point of entry
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POS point of sale
RSE roadside equipment
TCRP Transit Cooperative Research Program (a program sponsored by the United States National

Academy of Sciences)

5 Common Transport Services Account overview

5{1 General

This clause presents the Common Transport Services Account System framework and-arch
This clause includes the definition, requirements, role model and role descriptions, modes, and
the system. These components are described in more detail in the following subclatses. The
of the CTSA role model is to cover any transport service where the user of the sernvice is chargg
¢rvice and that requires a more overall role and responsibilities model.

(%]

.2 Common Transport Services Account definition

5

A|CTSA system is characterized by the use of open interfaces for validating payment and a t
agcount management system (‘back-office’) for processing and managing securelDs, transpor
uper products and value stores for multiple transport servieeland operator managers. The b3
processes ensure privacy, security and portability of se€cutrelDs to support current and e
integrated services offered by multiple transport servicesmanagers.

I general, a Common Transport Service Account system conducts the majority of the validd
ithentication of user payment and access rightso service in the back-office; the securelDs a1
sed by a traveller is typically used for identifieation purposes only. The value is not typically ¢
h the media, and under normal circumstances (when communications is available), the fe
nlculations are not calculated in the media reader.

o8]

o O o

.3 Common Transport Seryvice-Account concept

ost convenient means of gaining service access rights. As depicted in Figure 1, a traveller may
" more transport service or operation managers and also link the most appropriate securelD
ccess to transport services via their account.

Service access rights processing is performed in the account back-office, which enables

applications;.ot customer media form factors. The flexibility provides customers with choos
preferred<ervice modes, payment and secure identification methods, as well as the ability td
to new technologies as they are deployed. They are able to use the most convenient means
s¢rvices, provided their securelD is based on an open interface, and the operations manager

5
The concept of a CTSA is for attraveller to seamlessly travel from origin to destination while fising the
I
o
a

itecture.
flows of
bbjective
d for the

ransport
t service
ck-office
xpanded

tion and
nd media
pntained
b or fare

join one
s to gain

systems

to be loosely integrated where they do not need to share the same equipment types, technologies,

ing their
migrate
[0 access
s able to

précess the link that their securelD provides to the back-office customer account.

EXAMPLE1 A toll operator can require that a traveller register a licence plate and establish a sto

red value

purse to pay for travel on toll lanes; a bikeshare service can require a monthly fee and bank card of record for a
guarantee; a parking vendor can provide discounts for rail travellers, and a commuter rail service can require
tickets or passes for travel. With the CTSA, the traveller has a one-stop location to register all the appropriate
securelDs, create a single travel purse, store a single card for all transactions, and register for benefits or
discounts that are available for using public or active transport alternatives. The customer can better manage
their travel history. Meanwhile, service managers can better manage transportation alternatives for customers,
offer discounts for changing travel choices, and coordinate network management scenarios to more effectively

meet demand.
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Bank Card / EMV Branded Fare Mobile Ticketing Mobile Wallet Other Card License Plate/Toll
Card ~_App (Student ID, Transponder
e R License)
/ J o VAR

Common Transport Service Account

One Account — Many Access Points
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Specificd
the tran
interface
the diffe

all the charging transactions for all the transportyservices used. Every time the transport service user
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transfer
transpof
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a transp|
securelD
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Figure 1 — Common Transport Service Account concept

lly, the idea behind the CTSA is to provide the trangport service user with a framework whete
kport service user benefits from many types of transport services without having severpl
s with different financial service providers,e:g., banks and credit card companies supporting
ent transport service providers. The transport service user is able to receive one invoice with

from a transport service, the validationof his travel service rights (securelDs) is collected and
‘ed to the manager of the Common Transport Service Account. The CTSA manager settles the
t service user account based on._the transport services consumed and the commercial rulgs
for the services or combination of services consumed. Hence, the whole concept is based dn
ort related central account and an identification of the transport service user and his/her
. The following more complex example may describe the concept of CTSA:

nsport service user benefits every day from three types of transport services. The first one
es to the use of @telled highway to a city. The second transport service is the use of parking
ices at a Park&Ride terminal and the third service is the use of a bus line from the Park&Ride
inal to the_city centre. The transport service user uses an on-board equipment (electronjic
with a post-paid central account for the electronic fee collection (EFC) on the tolled road,|a
"tcardwwith a pre-paid central account for access to the parking lot and a fare medium with
b-paid period pass for riding with the bus. Every month, the transport service user receivgs

hVoice from each of the three different transport service providers. There are no links or

rela

1onships between the three transport service providers enabling the user to benefit irom the

combination of transport services or to have one invoice covering all transport services.

The

serv
asso
man

three transport service providers then agree to join forces, making the usage of transport
ices more user-friendly concerning charging and invoicing. They establish a joint venture
ciation and enable the user to have a CTSA managed by the joint venture association. The CTSA
ager (the joint venture association) receives the proof of usage (validation of securelDs) from

each of the three transport service providers and settles the user's CTSA once a month, enabling
the user to have specific rates for his/her combined usage of transport services. The user then
receives one invoice each month with the documentation of his/her transport service usage and
one amount to be paid.
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It should be noted that the CTSA manager does not act as a financial service provider, e.g., a bank or
credit card company. The CTSA manager is primarily a clearing and forwarding entity that belongs to
the transport domain and that clears and settles the CTSAs linked to each of the transport service users
that have a CTSA contract enabling them to have one common account for all their usage of transport
services. The CTSA manager also settles financial accounts between different stakeholders in the
transport domain involved in the CTSA concept. There are only a few disparate systems in place today
that can support a CTSA. This framework will provide a blueprint for others to migrate to an account-
based system that supporst multiple service and operations managers.

A LT C A - '
5.‘1‘ CI10oA TTYUITCTIIITIIL

—3

he CTSA system is characterized by the following requirements:

1) A CTSA system enables a transport service user to hold one account from which te pay for service
rights to a variety of linked or unlinked transport services from one or more, tfansport dperators
including vehicle, public transport, rail, taxi, electric charging, parking, shared use transport and
other mobility providers.

2) A CTSA system enables a registered transport service user to use their most convenient pecurelD
to pay on entry/exit or to acquire transport service rights from(a yvariety of transport operators.
Examples of a securelD may include licence plate, governmentZdentification cards, privlate label
media that conform to open interface standard formats, bank'cards or virtual bank cards ftored in
mobile phones, or payment services such as Apple Pay and PayPal, and emerging technologies.

3) Atransportservice user’s registered securelD may béaised on a transport service when a payment
method or transport product is associated with the.securelD.

4) A multimodal journey that may include travel-across toll roads, public transport, parking, shared
use mobility aids and systems may be linkedvacross different service and operation managers to
provide travel or other benefits or discounts to the transport service user.

5) A CTSA system enables a transport operator to act as a typical payment merchant with regpectto a
transport service user, wherein pay as you go (PAYG) for services model is used.

6) Ina CTSA system, a payment(s imade using open interface standards.
7) A CTSA system allows paeint of entry and point of sales locations to co-exist at the same lodation.

8) A CTSA system allows information about transport service user accounts to be shared amgng other
service providers(based on a transport service user agreement (opt-in/opt-out) at any tinfe during
membership/registration to the service.

9) A CTSA system allows an entity/actor to extract data appropriate to revenue sharing and statistical
requirements of transport service user usage, transactions and access to services.

1P) Thes€TSA model should be capable of extending the use to different POE and POS techpnologies,
including passive and active reader methods.

[N
=
N

Tl LT CA Jd-1 1 111 4 4 J 4 q o 41 4 4o 4 3
TIT U oA TTTUUTT SITUUIU DT SUTULTUTITU LU dLLUIIITIITIIUOUdLT CUTTTIIU DTS PIdLUILTS LU PI TVt lnternal
and external fraud and to safeguard the revenue collection by the appropriate service providers.

12) The CTSA model should protect transport service user privacy.

NOTE Passive and active reader methods are based on whether a customer actively presents a securelD to a
reader (active method) or a “reader” senses its presence (passive method).

5.5 Transport service requirements

This subclause describes the modes and services for which payment is charged for usage. Within the four
basic transport modes, road, rail, sea, and air, we focus on the road, rail or sea. Due to their structure,
these modes have different requirements that drive the securelD technology, media, transaction type,

© IS0 2020 - All rights reserved 5
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and transmission performance. In this model, the traveller service discovery, reservations, sales and
provisioning of securelDs for access is also included in transport service requirements due to the
choices available to travellers. For that reason, transport service requirements also includes a service
called: Information and Reservation Service Provider. The transport modes and their requirements are

listed in Table 1.

Table 1 — Transport mode requirements

Mode/Service

Requirements

Road/To ted-infrastrocture

DL b i 1 L - - £ 1D b ol £ DO
INCTU 1UI ulapla_y/ LI AIISTITISSIUIT UL STLUTITIUS dl d UISUAIICT TTUIIT T"UL
while vehicle is moving.

Need to enforce vehicle securelDs passively from vehicle or transmitte
from vehicle (e.g., licence plate cameras or via transmission te RSE)

Road/Puplic transport services

Need for fast transaction times.
Need to transact micropayments.

Need to operate in a barrier or barrier-free mode:

Rail/Subway and metro services

Need for fast transaction times.
Need to transact micropayments.

Need to operate in a barrier or barrier-free mode.

Road/Pafking, Shared-use mobile
services [ bicycle and car-sharing
services)

Need for intermodal transfers and sharing securelD/access/benefit
information (e.g., car park, bike sharing, bike storage, car share).

Need to operate using different enforcement provisions such as lock,
gate, or inspection.

Road/Lophg distance bus
Road/Caf sharing

Road/Chprging station electric
vehicles

Rail/Tra|n services

Sea/Fernly

Although limited real titiié need, Need for fast transaction times.
Need for estimate of\number of travellers/users per “trip”.

(Optional) Need for payment inspection and enforcement.

Informatlion and Reservation Service
Providen

Although limited real time need, need for fast transaction times.

Need for interfaces to product, service fee, fare, and service transfer
rules.

Need for reciprocity and discount/benefit rules.

6 CTSA system frammework model

6.1 Gdneral

The CTSAGystem framework model overlaps with the IFMS framework (ISO 24014-1) and EFC mode

Is

ISO 17!“"]’) 3 Y 1ol lo—t1 IR ek 1 3 1 | ) £3 +al H A |
79 STIICSJ, dIULITUUGIT LIIT STLUITID TGSt dl TUIT 1S5 TTPIdLTU WILID 4 THIdHIIUIdD ST VILT PIUuviIUu

Details of the relationship between the CTSA and IFMS and CTSA and EFC are described in 6.3.

]

The framework model is shown in Figure 2. The framework is composed of six main actors or entities,
as described in Table 2. The enumerated data flows (e.g., 1. Display/Actuate), show the major data
exchanges between actors. These flows are described in 6.2.
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‘ \

= O

t(

\ § L |
i | R
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Figure 2 — Common Transport Services Account framework model

he critical roles in a CTSA system are listed in Table 2. The model is compatible with the IFMY and EFC

ensure a seamlessintegration with legacy tolling and fare collection systems.

Table-2 — Common Transport Services Account framework role descriptions

o

\ctors

Description

o

ransport service user The TSU (user) benefits from a transport service and pays for the service dither be-

Ts()

fore, during or after the transport service has been used. A transport service could

forinstance be the use of a tolled road a bus or metro ride ora p;\rking sentvice.

The TSU uses different types of transport services and for some of the services he/
she is charged a fee or fare that covers parts of or the whole cost of the transport
service provided. The TSU is denoted differently when consuming different trans-
port services. In tolling and parking he/she may be called a Vehicle owner or Driver
and in public transport he/she may be called a Customer. For shared bike services
he/she may be called a Cyclist or Bike user and for Transport information services
he/she may be called a Driver, Customer or Traveller.

Any transport service where the user of the service has to pay for the service can
be part of the CTSA concept and any transport service would very often have their
own service specific names for the user of the transport service. The overall name
in the CTSA concept is just TSU.
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Table 2 (continued)

Actors

Description

Transport Operations
Manager (TOM)

The transport service itself is provided to the TSU by the TOM. This means either
transporting the user by the transport means operated by the TOM (e.g. bus,
metro, ferry or train) or giving the TSU service rights (access) to the transport
infrastructure operated by the TOM, e.g., a tolled bridge owner and operator.

The transport services provided can include many different types of transport
service, e.g., the use of road infrastructure, the use of a parking lot, the use of pub-
lic transport means (e.g. buses, trams, metros and trains), the use of commercial

vehicles for transporting goods and the use of transport information and individu
al route guidance. In these cases, the TOM is the road owner/operator, the parking
lot owner/operator, the public transport means owner/operator (Service opgrator
in the IFMSA role model), the commercial vehicle owner/operator, the transport i
formation provider and the individual route guidance provider. The TOM requires
that the TSU pays for the transport service that is provided. In the CTSA concept,
the TSU will not pay at the time and place the transport service is\used. The TOM
accepts that the TSU has the right to the transport service based,en the securelDs
the TSU is carrying with him/her and that are presented to tlte TOM whenever thq
TSU benefits from the service, e.g. when the customer enters the bus or when the
driver enters the tolled road. The TOM requires some,infrastructure for reading
and validating the securelDs carried by the user. In afolling environment, this
includes the required EFC physical architecture with OBEs, Roadside and Central
Equipment. Hence, the TOM will also be what is,called the Toll Charger in the EFC
role model. In the public transport domain, the infrastructure for reading and
validating the securelDs will include diffetent types of media readers and valida-
tors and back-office systems usually operated by the IFMSA role model Service
provider.

Transpoft Service
Manager|(TSM)

The TSM is the role that acts as the€'interface to the TSU including amongst others
an explicit or implicit contract with the user, charging of the user for the transport
services provided/to be provided and user support. The TSM is also responsible
for paying the TOM for thefransport services provided to the user. This is typically
a public entity.

The service rights (the securelDs) are issued by the TSM. There is an explicit or
implicit contractbetween the TSU and the TSM depending on the type of transport
service. The contract describes the product (the transport service) and how and hoy
much the TSU.should pay for the product that the contract covers. In public trans-
port the comntract will typically include the Usage and Pricing rules as defined in the
IFMSA(standards. In a tolling environment, the product description will describe th
roadinfrastructure the TSU will have access to, how he/she should identify himself
when using the road infrastructure, e.g. by the use of On-Board Equipment (OBE),
and how much the user have to pay for the use of the road infrastructure. The TSM
will be the Toll Service Provider in a tolling environment. In the [FMSA role model
the TSM will be the product retailer on behalf of the product owner.

™

Mobility [Service
Manager|{(MSM)

The MSM role provides bundled or unbundled transport information and reserva-
tion services, as well as registration of payment securelDs to acquire the benefits
of the available transport services.

Common| Transport

The CTSAM is divided into two major roles: the manager that interacts with the

Service Account
Manager (CTSAM)

TOM or TSM, and the settlement account manager that interacts with the banking
sector (FSP).

The CTSAM is responsible for the management of the registered CTSA.

Financial Service

The role that issues and validates electronic payment media, and

Provider (FSP) authenticates and settles payment transactions.
Each party involved in payment for public transport service may include their FSP
in the process. For example, when a credit card is used for payment, the card may
be issued by one brand, the payment may be authenticated through another mer-
chant acquirer, and the settlement may be executed through a third provider.
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6.3 Framework data flows

There are several data flows that are described by the CTSA Framework. They include:
— Validation/Authentication securelDs flow

— Account and securelD registration and settlement: for TU flow

— Account to account exchanges

Descriptions of the collaboration flows are pravided in Table 3, Table 4, and Table 5 helow
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Table 3 — Validation / authentication securelDs flow

Validation and Origin Target Description
authentication
of securelD flow
1. Display/Actuate TSU TOM TSU displays or activates securelD to TOM'’s reader or sensor.
2. Actuate SecurelD |Reader |Thereader processes the securelD including validating it and

dei PRI | TG AN & 4+l ] 4+l 1N
SCHTIALIg d TTUUTOSU LU LHT LT OANI LU dUtlIUTTZT LT STLUITILD

holder’s right to access the transport service.

3. Authogrization Reader TOM The TOM transmits the request to the CTSAM.

request

4. Authogrization re- TOM CTSAM |The CTSAM determines access value for use of seéxvice and
quest processes the securelD to determine priority/product to use

to gain access to service.
See 7.3.6 for use case.

4a. Authjorization CTSAM CTSA FSP |For open payment (see 7.4, specifically bullet point 1 for use
request case), the CTSAM sends an additionalrequest to its merchant
to authorize the payment.

4b. Autl10rization and |[CTSAM TSU FSP |The merchant may send a reqliest to the TSU’s bank for au-

payment order FSP thorization.

5. Respdnse TOM Reader |When the reader receives the authorization message, it pro-
vides or denies access‘to the securelD holder.

5a. Response CTSAM TOM CTSAM generatéssa-message to the TOM that authorizes
or denies access, to the securelD holder after it enters the
transactionx

5b. Response TSUFSP |CTSAM |TSU FSPiresponds to the CTSA FSP request with an approval

FSP or denial’of authorization request.
6a. Claimps (usage) CTSAM TSM The CTSAM reports to the TSM on the transaction, including

status (approval/denial), value/ product use, and appropriat¢
TSU information

6b. Response TOM Reader” |TOM directs reader to provide or deny access to securelD
holder.
7. Grantfaccess to TOM TSU TOM grants or denies access to TSU.

transport service
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Table 4 — Account and securelD registration and settlement: for TU

Account and Origin Target Description
securelD flow
A. Product TSU CTSAM For a CTSAM centric account management. The CTSAM
contract provides a customer registration and point of sales process.
See 7.3.2,7.3.4 and 7.3.5 for use cases. (Separate flows are
identified between the CTSAM and TOM/TSM for acquisition
of access rights.).
B. Registered CTSAM |TSU For a CTSAM centric account management. The'CP’SAM may
securelDs allow registration securelDs for a TOM or TSM, See
7.3.3 for detailed use case.
NOTE The CTSAM requires validation)by the owner ¢f
the securelDs; for a bank card, it is thejpank merchant and for
transport service or operator manager, by their registrar.
A.Product TSU TSM For a TSM centric account mahagement, the TSM prqvides a
dontract customer registration and_point of sales process. Seg
7.3.2 and 7.3.5 use cases. (Separate flows are identifijed
between the TSM and TOM/a different TSM for acqu|sition of
access rights.)
B. Registered |TSM TSU For a TSM centrie/account management. The TSM m3y allow
securelDs registration securelDs for a TOM or other TSM. See
7.3.3 for detailed use cases.
NOTE The CSM requires validation by the owner of the
securelDs; for a bank card, it is the bank merchant and foi
transport service or operator manager, by their registrar.
(. Payment TSM TSM FSP (MSM FSP) |Aipayment order entails validating a bank card on rgcord or
drder (MSM) authorization request/response to the organization’s FSP.
The flow travels from the point of sale (TSM or MSM|) to the
manager’s FSP.
I). Payment TSM FSP | TSU FSP The merchant’s (TSM or MSM) FSP forwards the authoriza-
drder tion request to the TU’s FSP for authorization (or valjdation)
who then responds.
H. Settlement TSU FSP | TSM FSP Once authorized, a settlement sent from the TU’s FSB to the
merchant’s (TSM or MSM) FSP.
H. Settlement TSM ESP | TSM Information on the settlement is sent to the merchart.
ipformation
These flows willsupport reload, autoload and other payment services.

© IS0 2020 - All rights reserved
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Table 5 — Account to account exchanges

Account Origin Target Description
to account
exchanges

i. Product TSM CTSAM Product owner shares a catalogue of products and values,

Services access rights and related information. Details may be found in
use cases found in 7.5.2 through 7.5.3
Additionally, an additional use case in 7.4.4 describes theex-
change between a TSM/CTSAM and CTSAM when a customer
agrees to allow a customer account owner to share infarma-
tion with a selected TOM.

ii. Valid [ invalid |TSM CTSAM Product owner shares list of valid / invalid products and rules

contracis (contracts) with CTSAM. The exchange of customer account

(securelDs, status and purchases occurs when a customer agrees (“opts-

tickets, in”) to share personal and account infotmation between the

access rights) TSM/CTSAM and CTSAM. The TSM informs the CTSAM about
updates to an account for example\product purchases, uses,
cancellation, securelD changes;and other material changes
to the account information. Thiese details are discussed in the
7.5 use cases.

iii. Valid|/ FSP CTSAM (TOM) Payment method owners share list of valid / invalid payment]

invalid ljsts (CTSAM) methods (i.e., bank cafd numbers) with point of sale actors

(aandb (TOM, TSM, MSM,.CGFSAM, for open payment systems, the PO

is at the reader.and it requires provisioning of an invalid card
list). See 7.4 for'detailed use case.

6.4 Cdmparison to EFC and IFMS

This section maps the CTSA role model to the role models used in Electronic Fee Collection (EFC) and
Interoperable Fare Management (IFM) systems showing how the CTSA role model covers the essentipl
roles in EFC and IFM. The reader shouldthave in mind that EFC and IFM are charging systems for jupt
two trarsport services. As mentioned earlier, the objective of the CTSA role model is to cover any
transpoi|t service where the user of-the service is charged for the service and that requires a motge

overall rple and responsibilities model.

The TSM, TSU and TOM, and.the TSU media (or securelDs) as described in Table 2, share the equivalent

roles in tthe EFC and IFMSA.rele models.

Figure 3|shows threeofthe five basic roles in the CTSA concept and their most important relationship|
The figure also shows'the equivalent roles in the EFC and IFMSA domains.

@

12
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Figure 3 — The CTSA basic roles compared to EFC and IFM basic roles

The mobility service manager (MSM) provides the TSUs with products that include two or more
transport services bundled together, e.g,. Park&Ride products. Another example could be multimodal
products like the combination of road infrastructure usage — parking — public transport — bike
sharing where the securelDs could be carried in an OBE for road usage (and parking) and for the
other services the securelDs could be carried by a smartcard or a smartphone. Figure 4 shows the last

example.

The mobility service manager is not a role in the EFC or IFM role models as none of the role models

covers combined services with different transport modes.
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Figure 4 — The mobility service manager

The common transport service account manager (CISAM) is a crucial element in the CTSA concept.
The CTSAM has interfaces to the TOMs, the TSMs-and the MSMs. The TSM and MSM send informatign
on validfinvalid contracts and/or securelDs to‘the CTSAM. The TOM sends information on the servicgs
provided to the CTSAM (see Figure 5). In thosecases where the TOM does not authenticate the securell)s
he may $end an authentication requestto.the CTSAM who does the authentication or forwards the
authentifation request to the FSP that isstued the securelDs. The authentication is described in a lat¢r
clause. The CTSAM also sends white.lists to the TOMs enabling the TOMS to have a simple and off-lixe
local authentication. In some cases, this will be acceptable, at least for transport services where the fge
or fare i so low that the TOMs can accept the loss due to a manageable amount of fraud.

Tnansport
service

manager .
(TSM) T~ Nz

Se :
and;:rflbjlld Transport services
Taces \ <+ rovided Transport
Mobyjity Sevice (Q\ Valid/invalid —— oherator
Hdmoger _seaurelD — A —— (o)
\\L) Common Transport
Service Account Manager

(CTSAM)

Figure 5 — The Common Transport Service Account manager

The CTSAM is responsible for the management of the registered CTSAs. This includes the management
and maintenance of the CTSAs but also the settlements of the accounts and the clearing between
the TSMs and TOMS concerning the products and services purchased and the products and services
provided. The CTSAM is comparable to the Collection and Forwarding role in IFM systems.
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The TSU wishing to benefit from the CTSA concept has to register a CTSA. This can be done

at a TSM

or a MSM. The CTSA includes a user profile, his/her transport service preferences, his/her preferred/
agreed payment method and the securelDs to be used for getting access to the transport services. The
securelDs are stored on the TSU securelD medium, e.g. an electronic tag or on different media, e.g. an
electronic tag and a wireless communication smartcard. The TSU then presents his/her securelDs at
the access to the transport service provided by the Transport operation manager. The securelDs are
checked/authenticated in the validation process and the TSU is granted access to the transport service

by the TOM. The data collected by the TOM at the use of the transport service is forwarded to
manager (CTSAM) who settles the user CTSA.

the CTSA

The CTSA concept is an add-on service to TSUs requesting a simplified and user-friendly way.
fqr transport services. The concept does not block or prevent users without a CTSA from using

f paying
the same

titansport services, but the user with multiple accounts does not benefit from the seamless’synergy.

The TSU, the TOM, the TSM, the MSM and the Common Transport Service mangger belorng to the

titansport domain and form together the kernel roles in the CTSA concept. The EEG role model in

bg allocated to the CTSA Manager or an external body outside the kerrel'roles or even split
the CTSA Manager and an external body. The IFM role model includésythe Registrar and the
anager and their responsibilities are also required in the CTSA 'eancept. The responsibilit

Fivacy in the CTSA concept. Figure 6 shows the three domains'and their roles.

fludes an

Ifteroperability manager thatis notincluded in the kernel roles of the CTSA concept. The resporisibilities
of the Interoperability manager are also needed in the CTSA concept and theyresponsibilities coyld either

between
Security
es could

n

elther be allocated to the CTSA Manager or there could be external bodies like in the [FM modgl dealing
with the registration of the different roles, products, securelDs etc. and the information secyrity and
p
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(TSU) (TOM)
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Figure 6 — The three involved domains and roles
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7 Processes and use cases

7.1 General

The processes associated with each actor differ slightly depending on the mode and method used to pay
for a service. In Annex A, eight types of payment methods were identified as feasible for CTSA systems.
The methods may be defined by four payment scenario categories:

Prepaid Electronic Value

Prep
Post

Pay

These sc

Another
and usa
exchang
as the pr
CTSAM.

7.2 Usde case process and methodology

The met
table int
who par
use case
to show

16

aid Tokens (e.g., tickets, passes)

paid Electronic Value

As You Go

enarios are described in 7.2 and 7.4 (as identified in Table 6).

set of scenarios deal with “centre to centre” or back-office exchanges_é6f customer accoul
be information and product / commercial and payment rules, transactions and settlemel
. These use cases address the use of a common account among multiple organizations, sug
ovision of transport services operated, managed or merchandized by different TOM, TSM an
[his set of use cases are described in 7.6 Multimodal Use Case Rrocess Descriptions.

Table 6 — Use case process by securelD (TSU Perspective)

# |Use case process \ Payment method-preduct types |Section
1 |Transport service user registration 7.3.2
2 |SecurelD registration including sharihg agreement 7.3.3
3 |Point of Sales 7.3.5
4 |Service Rights validation forservice operator 7.3.6
5 |[Service Rights validation-for interagency acceptance |7.2.7
6 |Multimodal journey-services 734

hod used to document the use case process is summarized in a table as shown in Table 7. T}

Ficipate in the process and the basic description and list of actions and flows that occur in tk
A more detailédydiscussion is described following the table along with a collaboration diagra
he information and control flow.

Table 7 — Use case description table

Foduces the name, gshert summary, actors who instigate or trigger the use case process, actof

Nt

h
d

S o wn o

Use case name |Use case process name

Description A short description of the use case

Actor(s) The actors who are involved in the use case

Assumptions Any pre-requisites or issues related to this use case

Triggers The user (actors or systems) interactions that trigger the use case
Interactions Alist of system actions and flows that occur in the use case.
Results The outcome of the process
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The high-level TSU focussed use cases cover the actions of the customer from account registration,
securelD (product and/or payment method) assignment, through reservations, fare/fee sales, and
access to service including validation of payment securelDs (see Figure 7). The processes are presented

in this section.

7.2.1
Transport
service

user
registration

N

7.2.2
SecurelD
registration

process

7.2.3
Multimodal
journey
services

7.2.5
Fee/fare
calculation
and
service
rights
validation

“H
Figure é{: igh-level customer use cases

o

3.2 Transportservice u@f registration
O

Service
rights
validation
(interagency)

=

Jse case name

Tr(gsport service user registration

Description
P c

roducts.

@fansport service user sets up an account and registers payment methods and/or

,.\-’p

Actor(s) Q‘U Transport service user, Common Transport Service Account Manager (or Mobility
NQ~ Service Manager), (optional Financial Service Provider).

A ssumpti\@;\p Application has loaded without errors.

'Iriggeg@v Transport service user opens application to register for an account.

I m&eoﬁc‘ions

— User opens an account.

— Userinserts contact information including email and related information.

— User opts in/out of sharing contact information with other transport accounts
(that have agreements with service provider, CTSAM or MSM).

Results

account.

System verifies contact information and Transport service user successfully opens an
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7.3.3 SecurelD registration including sharing agreement

Use case name SecurelD registration including sharing agreement

Description A transport service user uses his/her account to purchase and/or register securelD
media and register payment types that may be used for validating access rights. This use
case also includes registering or linking accounts from other service or operator
managers where commercial rules are established between managers.

Actor(s) | Transport service user, CTSAM or MSM, (optional: Financial Service Manager).

Assumpﬂions Transport service user has a registered account in good standing. The transport seryvice
user has a payment method, product, or both.

Triggers Transport service user logs in to account, and selects option to register paymenttype,
securelD media.

Interactipns Scenario 1: Request securelD media assignment
— Transport service user select media assignment function.
— Transport service user submits media identification with which to associate his/her

user account and purchased products or stored value.

— System validates authenticity of media by user:

— If managed by system, then through mediainventory management system;
check if associated with another account!

— If managed by another system, theqirarequest for validation is sent and received
by external system (e.g., bankingeard to bank, external media to appropriate
account).

— System assigns media to tFansport service user’s account.

Scenario 2: Request securelD media purchase and assignment
— Transport service userselects media purchase function.
— Transport serviceuser purchases media through “store”.
— System assigns.media to transport service user’s account.
Scenario 3: Request payment type registration (for autoload, reload or quick product
purchase options)
— Transport service user selects payment type registration.
— ~User submits payment type including bank card (credit/debit/prepaid/electronic
funds transfer).
— System sends a request/response for validation to external system (e.g., banking
card to bank, external media to appropriate account).
— Stores information in a secure location (per security policy, may provide a token
for-use)-
Results SecurelD is assigned to transport service user account.
Payment type is assigned to transport service user account.
18 © IS0 2020 - All rights reserved
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7.3.4 Multimodal journey services

Use case name

Multimodal journey services

Description

A transport service user selects an end-to-end trip plan, reserves and purchases pro-
duct(s) that provide access rights to the transport and related services in the journey.
The products are registered to his/her account, and assigned to the transport service

user’s securelD. The securelD may be a one-time or multiple use pass for services.

ar

ctor(s)

Transport service user, CTSAM, MSM

lar

ssumptions

The transport service user has opted in to share or use payment method formultiple

CTSAMs.

Triggers

Transport service user uses MSM to plan trip

Ipteractions

— Transport service user selects origin/destination, travel modé choice(s) and|other

journey selection criteria.

— System generates one or more legs using appropriate tnodes for user to revi¢w.

— Transport service user selects journey and class ¢f'travel by leg/service proyider.

NOTE There are many different ways to implement these functions dependjng on
the “owner” of the transport service accountand the agreements among thelkey
actors. The two most general approachestare described in the alternatives below.

— Alternative 1: MSM sends transport service user to every service provider’s
account management systemto purchase product to travel on operatorj each

CTSAM/Service managerimplements a POS individually (see 7.3.5).

— Alternative 2: MSM sends request/response for reservation or product from

each CTSAM/Service Manager to purchase product to travel.

— If Transport service user is account holder with registered securelPs

and products, then MSM issues journey plan using existing products and
identifies additional payments and/or securelDs needed. MSM reqyiests/
responds on behalf of user to each CTSAM/service provider requesfting

additional products based on applicable transfer rules.

+ [f Transport service user is not an account holder, MSM requests/r¢sponds
on behalf of user to each CTSAM/service provider requesting journey

products based on applicable transfer rules.

~— MSM issues receipt and itinerary. Logs transactions.

Hesults

A transport service user through a MSM generates, (reserves), pays and associat¢s travel

products with their securelDs for an end-to-end journey plan.
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7.3.5 Point of sale

Use case name Point of sale

Description The method and mode associated with payment for a sale of a product. The payment
mode will drive the type of product and the service rights allowed.

Actor(s) Transport service user, CTSAM or MSM, Transport Operations Manager (for PAYG), Finan-
cial Service Provider.

Assumpﬂions Transport service user has a payment type to purchase product(s).

Triggers Transport service user initiates purchase transaction function.

Interactipns Scenario 1: Purchase product and assign to securelD (Transport service user with €xist-

ing account and registered securelD)
— Transport service user signs in or identifies account and selects product and
purchase function.

— User reviews and selects one or more products to purchase,

— User associates product with available list of securelDs,assigned to account (see
Scenarios 1 and 2 above); Note: a pass may only be associated with one securelD
while stored value/single use products may be associated with multiple securelDs.

— User selects one or more payment types or available stored value associated with
his/her account to pay for product(s). (Or, user ¢an input information for a different
payment type).

— Userreviews information and executes,product purchase transaction.

— System validates payment type with external system; executes purchase
transaction; logs product inferfnation with account and associates it with the
securelD media.

— Receipt is generated fex transport service user.
Scenario 2: Purchase product and assign to securelD (Anonymous transport service user

— Transport serviee User selects product and purchase function.
— Userreviewsand selects one or more products to purchase.

— User gelects securelD media with which product will be associated or identifies
media-that will be used for service access (inputs media identification information).

—~User provides payment type (e.g., bank card) for product purchases.
= User reviews information and transacts product (and securelD) purchase.

— System validates payment type with external system; executes purchase
transaction; logs product information with anonymous account and associates it
with the securelD media.

— IfsecurelD media was purchased, media inventory manager function updates
status, assigns to anonymous account and logs the information.

— Receiptis generated for transport service user.
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Use case name

Point of sale

Scenario 3: Pay as you Go (e.g., bank card, mobile app such as Android Pay, Apple Pay, etc.)

— Transport service user communicates securelD information to “reader”.

— System validates media and payment type (e.g., bank card, mobile app such as

Android Pay, Apple Pay, etc.); reviews account system for registration.

— IfsecurelD is registered, the request is treated as a proof of entry (POE)

— Ifthe securelD is not registered but validated as a financial instrument,

request/receive authorization from financial service provider.

— System purchases and assigns single use service rights to anonymous'agcou
associated with the transport service user’s financial instrument.

send

nt

Hesults

Product is purchased and associated with a securelD.

N

3.6 Fee/fare calculation and service rights validation for service operator

Use case name

Fee/fare calculation and service rights validation for Service operator

Jummary When the Transport service user exposes (through passive or active means) his/her
transport securelDs, the Transport Operations Manager reads and relays the inf¢rmation
to its central account manager for fee/fare calcutation, validation and authorizatjon.

Actor(s) Transport service user, Transport OperationsManager, CTSAM

Assumption

Transport service user has purchased orfe’or more products and associated it wi
securelD media.

Transport Operations Manager (seeurelD reader) reader is ready to read exposed

securelD.

Triggers Transport service user exposeés securelD to TOM reader (e.g., reading licence plate, NFC
transmission/card emulatiod, ISO 14443 a/b RF read, etc.)

Ihteractions — Reader recognizesand reads exposed securelD; verifies securelD; relays infprmation

to central accaunt'management (CTSAM) for processing.

— Checks toverify securelD registration (or associate CTSAM/MSM registrati
CTSAM.

— Depending on fee/fare policy (pre- or post-paid, PAYG), CTSAM collects infof
onjusage and securelD account and calculates value of service (fee or fare).

= ~"CTSAM checks if associated products meet fee/fare price; calculates based g
rules (for example).

— Ifdistance/time-based fee, calculates based on available entrance/exit
in/time out information (and user profile) deducts from stored value.

— If pass, registers usage.

— If requlres additional fee, CTSAM charges account payment type (e

n) in

mation

n price

ind time

8-

dod £ | 1 la. 3
UCUULLD ITUIIT DLUI Cu varut Ul Ulidal SCD ClI Cull, cdal u)

— Ifflat fee on entrance or exit (based on time of day /day of week), check
single use product or deducts from stored value.

— Ifassociate CTSAM/MSM, request/respond whether product is available to pay

for service (if product is not currently registered).

— Once transaction is approved, reader signals securelD/product verification.

— IfsecurelD/product is not registered or approved, then access to service is

rejected

NOTE For PAYG, POS and fee/fare calculation are conducted together (see POS for al
scenario).

s for

ternative
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Use case name

Fee/fare calculation and service rights validation for service operator

Results

Payment/product is verified and access to service is granted (rejected).

7.3.7 Service rights validation for interagency acceptance

Use case name Service rights validation for interagency acceptance

Description When securelDs are parsed for payment, the CTSAM identifies the entity that is respon-
sible for validating and authorizing payment for services. The entity may be a Financial
Service Pravider for hank cards or another Common Transport Service Account Manager,

Actor(s) Common Transport Service Account Manager(s), Financial Service Provider, (Mobility
Service Manager).

Assumptjions SecurelD is registered with authorizing provider/manager.

CTSAM/ MSM has an agreement with an associate CTSAM/MSM and provides<an option

for its account holders to register associate securelDs in its user account$, When registei-

ing securelD.

— Transport service user registers with a CTSAM or MSM.

— Transport service user selects to request use of secureIDwith an associate CTSAM
MSM (hereafter referred to as associates CTSAM).

Triggerefl by Transport service user exposes securelD in an associate-Central Account Manager to re-
quest service rights. CTSAM reads the associate secufelD’and contacts associate CTSAM
for securelD verification.

Interactipns — CTSAM requests verification of securelD and‘fee amount from associate CTSAM.

— Associate CTSAM responds with verification of securelD and authorization of
payment amount.

— Information is sent to the Transport Operator to allow access to service.

— (Settlement is made to appropriate provider/manager).

Results Transport Operator provides access to service for an associate securelD and payment.

7.4 Aythentication of securelDs

There arle several options for authentication of the securelDs enabling the Transport service user fo

have accgss to the transport servige. The acceptable level of risk may differ between the actors involved

in the CTSA concept and some actors may require a higher level of risks than other actors, e.g. due to
the datalin the securelDs atid’or the price for the transport service provided. The following alternatives
may be ysed for authentieation:

1) No quthenticatioh by the Transport operation manager, i.e. the TOM takes the whole risk by
not puthenticating the securelDs. This could be the case where the equipment reading the us¢r
securelD niedium is temporarily out of order, the fee or fare is very low and the fraud level is low.

2) Authentication by white lists stored in the user securelD medium reader operated by the TOM.

3) One-way authentication by the TOM at the point of entry to the transport service, i.e. the TOM
verifies the user securelD medium by security mechanisms.

4) Mutual authentication, i.e. the TOM verifies the user securelD medium and vice versa by security
mechanisms at the point of entry to the transport service.

5) Authentication by the CTSAM where the equipment of the TOM is nothing but a transparent on-line
communication channel. The authentication could be as described for points 2-4 above.

6) Authentication by a role either in the Support service domain or the Financial domain where
the TOM equipment and CTSA Manager equipment forms a transparent communication channel
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between the user securelD medium and the authenticating role, e.g. a credit card company or a
Trusted Third Party (Security manager).

7.5 Open payment use case process descriptions

7.5.1 General

The open payment use cases are characterized as a merchant service. A transport service user uses a
financial payment instrument such as a contactless bank card or mobile wallet to pay for service “on-
tite-go~or PAYG (S€€ Figure 8)J.

Q
Financial Domain Qq/
¥

Transport Customer

Operator - Account FSP Merchant b‘,
Manager Manager Processor

Reader Gateway

Banking
Network

Bankcard
Issuer

Figure 8 — Typical open paymeng@%cess for pay as you go (PAYG) type

N

the PAYG model, a TSU will “tap” a ban&‘c@rd or handset using a transmission technology such as
FC by a payment reader. As in any hant transaction, the reader will check the validity of the
istrument, send a request for accoun{y rification and payment authorization to the CTSAM|gateway
dtore and forward function) to d @nine whence the transaction should be forwarded (e.g|, Central
Transport Service Account Manager or Financial Service Provider). The CTSA manager will havg its own
ghteway to forward the request to the customer’s bank (TSU FSB) for authorization. Once atthorized
(gr denied authorization), t@ sponse will be directed back to the issuing reader.
O

Z=

7|5.2  Open paymerit transaction process

2\

Use case name (\V« Open payment transaction process

DJescription ‘\Q~v Describes the process for a pay as you go (PAYG) transaction process
Actor(s) \O\P Financial Service Provider (FSP), CTSAM
y -

ssu ions A contactless bankcard or mobile handset emulating a bankcard transmits bankcard in-
% formation to the TOM reader.

The 180 8583 series on Kinancial transaction card interchange is used for the round trip

request — response.

Triggered by Bankcard transmission to reader (point of sale device).

Interactions Request for authorization.

Response to request for authorization.

Results Accepted or denied authorization.
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7.5.3 Valid and hot list upload process

Use case name Bankcard list upload

Description Describes the process for managing hot and valid bankcard lists from card issuers and
financial service providers

Actor(s) CSTAM Financial Service Provider (FSP), CSTAM

Assumptions CSTAM procures services froma FESP to Frpqnpnflv npda‘rp alist of the maost current valid
or hot listed bankcards (credit, debit, prepaid) user identification numbers.

Triggerefl by On a subscription basis, this information is continuously updated.

Interactipns Upload all lists.

Refresh current list.

Results Current list of valid and hotlisted financial instruments.

7.6 Multimodal use case process descriptions

7.6.1 Transport service usage rule sharing processes

The mulfimodal use cases include exchange of product and usage information, account “opt-in” and “opt-
out” reqfiests and contact information, product and their usage rules, issuance and management, and
services|to support securelD validation and authorization, and s€éttlement processes. These scenarigs
describe|the interaction between managers.

The profluct is defined by three sets of rules according“to ISO 24014, IFMSA: Usage, Pricing arld
Commerfial rules. Each of these rule sets are handled in different ways when implemented in|a
multiaggncy (multiple transport service, transport>operation, and/or customer service managers)
multimodal environment. Because there are similar customer usage rules related to sharing arld
implementing information exchange, we will designate these rules as Transport Service rules.

<

=

— Transport Service Usage rules describes:the transport service itself and how it should/may be use

— Transport Service Pricing rules, describes how fee/fares are calculated, and transactions afe
validated and authenticated by-the appropriate product owner.

— The[lransport Service Commercial rules describe how the involved roles will be paid, e.g., the split
of the price paid (by the-user) between the Transport service manager and the Transport operatign
manpger.

A similar set of rulesland data exchange flows apply to transport managers exchanging user account
informatlion. These rules cover the request to link accounts, the request for benefits, the request to pay
for multimodal, and multiple transport services. For example, when a transport service user links hjs
public trpnsp@rtaccount (and securelD) information to pay for or receive discounts for bikesharing ¢r
parking peryices near a rail station.

7.6.2 Transport service usage rule sharing processes

Transport service usage rules describes the transport service itself and how it should/may be used. For
example, it includes sharing places, products, payment methods, valid securelDs, and information about
the services and transfer services associated with each. Typical scenarios include:

— Exchange of information related to the services offered and products accepted. These include
product catalogue information, valid securelD types (or securelDs if they do not contain personal
information). Rules may differ for registered securelDed versus anonymous products.

— Exchange of service information including places and transportservices (modes) operated, transfers
and discounts.
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The product catalogue includes information on offered products such as those described in Table A.1.
The product may be constrained by time or place. The product catalogue also includes information on
valid services and service places where the products are accepted and may also include cross transport
service/operation manager acceptance or transfer policies. This information is dependent on service
place and transport service information which may have different version time periods or update

frequencies.
NOTE The format for these interchange messages will be defined in the future ISO 21724-2.
Use case name Transport service usage rule sharing
[Jescription Describes the process for common transport service account and mobility servi¢eyhanagers
to share information on Transport Services (of their transport service andy/or gperation
managers).
Actor(s) CSTAM, MSM TSM, TOM
Assumptions An agreement has been made between two managers to share information on|services
and products followed by implementation of integration programming interfacep (or web
services) between two CTSAMs or between a CTSAM and MSM,
Triggered by CTSAM or MSM request or time-based update.
Ihteractions Transport Manager Information
— Requestorsubscribe to product catalogue, service place listand/or transportjservices.
— Respond with new items or updates £o product catalogue, service plade list or
transport services.
— Cancel request or subscription for product catalogue, service place list and/or
transport services.
Results Receipt of messages with valid information.
716.3 Pricing rule sharing process

— =3

fq

]

W

hese processes consist of identifying the-price and charging for a service or combined set of
hese rules are more critical for a catd-based system than for an account-based system. The
r the account-based system mayTrequest information on prices in real time, or apply a discoy
h combined usage in a post-caleulation. For example, a transport service user may pay less for
hen connecting with a publicitransport service. Additionally, some services may require a ho
hlue of an account until the transport means is returned, for example in the case of distan
res or sharing services (e/g., bike and car share). There are several scenarios that may be impl¢

- Scenario 1: A CTSAM/MSM uses a pricing table which estimates and validates payment f
to service based on product acceptance and the latest Multimodal customer account ¢
information;1ater the actual charge is validated/authenticated when confirmed. (Scenarig

NOTE This approach is often used when communication from the reader to the CTSAM is not {

- Scénario 2: Arequestissenttoa “partner” CTSA Manager or MSM for pricing information, ve
and authentication of securelDs / product.

services.
charges
nt based
parking
Id on the

ce-based

bmented:

br access
exchange
#2).

vailable.

ification

Scenario 3: A web service or protocol is provided by a partner CTSAM/MSM which calculates,

validates and/or authenticates a product against service access (including applying discounts for
one or more linked services).

© IS0 2020 - All rights reserved

25


https://standardsiso.com/api/?name=53907e893ea2e639b6abbc0782f2010c

ISO/TR 21724-1:2020(E)

Use case name

Transport service pricing rule and charging protocol

Description

Describes the approach to calculating price, validating and authenticating the charge for
service access between managers.

Actor(s)

CTSAM, MSM (for TOM, TSM)

Assumptions

An agreement has been made between two managers to share information on pricing
rules and charging protocols followed by implementation of integration programming
interfaces (or web services) between two CTSAMs or between a CTSAM and MSM.

Triggerefl by

Request by travel user via MSM or CTSAM for access to service.

Subscription request (for Scenario #1).

Interactipns

Scenario #1:

— Request/subscribe to fare/fee table including transfers (by product).
— Request for pricing rules and notes (for table).

— Update fee/fare table and/or pricing rules and notes.

Scenarios #2 and 3:

— Request for price for access to service based on customiefsecurelD (e.g., registered
or anonymous product and travel user type).

— Response to price request query.

Results

Receipt of messages with valid information.

7.6.4 (Commercial rule sharing process

The tranisport service commercial rules describe how.thé involved actors are to be paid, e.g., the spl
of the pyjice paid (by the user) between the Transport service manager and the Transport operatia

manager

it

Use casd name

Transport service commercial rule sharing

Descriptjon

Describes the rules and exchanges related to settlement for linked trips, common
securelD usage, and other account-based services.

Actor(s) MSM, CTSAM (for" TOM and TSM), FSP (for TSM, TOM or MSM).

Assumptiions An agreement has been made between two managers to share settlement for shared
product uSage by travel users. The agreement is followed by implementation of inte-
gration‘pnogramming interfaces (or web services) between two CTSAMs or between a
CTSAMyand MSM.

Triggerefl by Travel user transactions when using CTSAM and products from involved managers.

Interactipns Commercial Usage Information sharing
— Request/subscribe to product usage history.

— Request/subscribe to travel user transaction and travel history.
— Transmit travel user access to service transaction/travel history.
— Transmit product usage and status history.
Reconciliation and Settlement Processes
— Reconcile user transactions based on purchase and usage.
— Allocate revenue based on actual usage.
— Produce settlement reports.
— Audit revenue processes.
Results Receipt of messages with valid information
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