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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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rfedures used to develop this document and those intended for its further maintenance_ai
d in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for th
types of ISO documents should be noted. This document was drafted in accordance with t}
rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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e name used in this document is information given for the conveniénce of users and does n
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xplanation on the voluntary nature of standards, the-meaning of ISO specific terms ar
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f'w.iso.org/iso/foreword.html.

This doc

Lument was prepared by Technical Committee ISO/TC 204, Intelligent transport systems.

bf
bf
r

Dt

d

g

© ISO 2017 - All rights reserved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/foreword.html
https://standardsiso.com/api/?name=2fdd39cd6c07cc1d54106e7e9b036f4d

ISO/TR 20529-1:2017(E)

Introduction

The nomadic and portable devices for ITS services in ISO/TC204 are defined to facilitate the
development, promotion and standardisation of the use of nomadic and portable devices to support
ITS service provision and multimedia use such as passenger information, automotive information,
driver advisories and warning systems, and entertainment system interfaces to ITS service providers
and motor vehicle communication networks. This document fosters the introduction of multimedia and

telematics nomadic devices in the public transport and automotive world.

This document provides the iramework guidelines to identily cost-eifective technologies an
standards required to deploy, manage and operate sustainable “green” intelligent transport
(ITS) technologies in surface transportations with eco-mobility.

H related
systems
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Intelligent transport systems — Framework for green ITS

(G-ITS) standards —

Part 1:

This document provides the framework guideline for identifying cost-effective’ technolo
r¢lated standards required to deploy, manage and operate sustainable “green” intelligent t
systems (ITS) technologies in surface transportations with eco-mobility.] These ITS tech
cqn increase operational efficiencies and unlock enhanced transportation safety and eco
applications.

The green ITS standard framework builds on the existing standards and best practices of t
operation and management systems, as well as ITS applications, and aims to accommoda
specific needs of eco-mobility in either mega cities or developing countries.

The G-ITS standards would expect to focus on the use of'data exchange interface standards {
the deployment of cloud-based multi-modal mobility, solutions using wireless networks and
dpvices. These forward-looking solutions are “infrastructure light” and thus can impact d€
r¢gions with little or no legacy transportation infrastructure.

The framework described in this document includes:

- G-ITS standard common framework including gap analysis of existing ITS standards;

- Guidance documents to facilitaté the practical implementation of identified standards 1
makers and engineers including'related use cases.

—

his document includes the identification of existing International Standards for ITS in ISO/TC
kisting vehicle communjcation network access standards.

[¢]

\S]

Normative references

—3

here are no normative references in this document.

3 Terms, definitions, symbols and abbreviated terms

pies and
ransport
nologies
mobility

ransport
e to the

o enable
nomadic
veloping

by policy

204 and

3l1~ Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

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

© IS0 2017 - All rights reserved
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3.1.1

nomadic device

ND

personal ITS station which provides communication connectivity via equipment such as cellular
telephones, mobile wireless broadband (WIMAX, HC-SDMA, etc.), WiFi etc. and includes short range
links, such as Bluetooth, Zigbee, etc. to connect portable devices to the motor vehicle communications
system network

3.1.2

personal ITS station
P-ITS-S
ITS statipn in a personal ITS subsystem

3.1.3
roadside ITS station
R-ITS-S
system that receives and processes vehicular and pedestrian information within a‘'certain zone arjd
determines the situation, in order to provide the safety warning and parking guide service to vehiclgs
and pedgstrians, and that is installed at the road side

3.14
green I'TS
G-ITS
new-confept transportation system, which is expected to arise fellowing the paradigm shift toward
eco-frierjdly, low-carbon green growth in the transportation sectot, as a global policy

3.1.5
eco-mobility
eco trangport systems and services based on eco vehicles.and their related facilities

3.2 Abbreviated terms

AEI automatic equipment identification
CALM communication access for [and mobile
CAN controller area network

DMB digital multimedia broadcasting
DSRC dedicated Short range communication
DTG digitaltachograph

ERI electronic registration and identification
ETC electronic toll collection

EV electric vehicle

FCEV fuel cell electric vehicle

HMI human machine interface

IP internet protocol

ITS intelligent transport systems

MaaS mobility as a service

2 © IS0 2017 - All rights reserved
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MaT
MoD
MOST
MVCI

mobile all transit

mobility on demand

media oriented systems transport
modular vehicle communication interface

nomadic device

ISO/TR 20529-1:2017(E)

cpy-

SGi

e L)

CP

HEV
ITS-S

>~ v v Y

SE

VHTS-SG
WAVE
WiFi
WIMAX
XML

on-board equipment

open diagnostic data exchange
open services gateway initiative
transport control protocol
personal digital assistant

plug-in hybrid electric vehicle

personal - intelligent transport system - station

personal mobility
road side equipment

user datagram protocol

vehicle - intelligent transport system - station gateway

wireless access for vehicular environment

wireless fidelity

worldwide interoperability for microwave access

extensible mark-up language

4 Document overview and structure

—+ PRartl: General information and use case definitions

This document provides all documents and references in order to support the implementatipn of the
applicationsipélated to standardized access to framework for green ITS (G-ITS) personal IT$ station.
This document consists of the following documents.

Tl ot oo 1d " ey zi £l o ¥t o d oo, a1 1o 3l 1 | f t
TS Par CprovIaCS air OveT vIC W UT e Ut Ui ST rana ST ot TuT CaroTrg Wt e o Ssttast™o mitions

and common set of resources (definitions, references), which are used for all subsequent parts.

— Part 2: Integrated mobile service application and specification

This part specifies all technical guidelines related to the integrated mobile service application for
G-ITS to be used on the personal ITS station and to be interfaced with central ITS station, vehicle
ITS station, and roadside ITS station. The guidelines will reflect the user services from the use
cases as specified in this document. The protocol will be defined according to the requirements as
specified in ISO 14817-1 and ISO 14817-2.

© IS0 2017 - All rights reserved
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5 General information about this document

5.1 Purpose

This document:

— identifies the requirements of application level framework for green ITS (G-ITS) services, that can
be frequently inserted, modified and deleted;

— sped

5.2 Oy

Conceptiial aspects of the green ITS (G-ITS) services should be considered as illustrated in Figure 1.

ISO/TC 2
governn
mobility

Example]
nomadic

by traffi
The gresg

operatio

erview of G-ITS services

ITS Services

=Real-time Information &
Route Guidance

=Public Transport
Information &
Management

= Traffic Safety Control

=Traffic Flow & Network
Management

= Commercial Vehicle
Operations

Green ITS Services

=Eco-Driving

=Eco-Traffic
Management

=Eco-Mobility Service

=Eco-Information,
Navigation & Guidance §

=Eco-Demand & cf@
Management

=Eco-Freight gistics
\

ITS
Services;

ifies the general use cases that should be included for the G-ITS services.

=Vehicleg : BY, Hybrid,
Freig e%xo.

%structure : Road,
il, Air, Intermodal
2 acilities, etc.

=Users : Mobile All
Transit, Mobility as a
Service, Mobility on
Demand, Green Mileage
Points, etc.

=Management : Smart
City, Mega Sports Event,
etc.

Figure.1— G-ITS service concept

04 plans to develop standards, specifications and informational reports for central and loc
ent officials who intend-to manage and operate green ITS in their respective cities with ec

s include the delivery and management of ITS services using wireless networks and person
devices, as¢well as the use of commercial off-the-shelf technologies and services such 3
smartphpne apps for-public transit route planning and obtaining road congestion information for u
" management centres and personal route planning.

n JTS'standard framework will build on the existing standards and best practices transpo
hand management systems and ITS applications, but will be customized to accommodat

't

specific needs of eco-mobility in countries and cities. This includes:

— survey and identification of appropriate ITS technologies and corresponding standards required to
deploy eco-mobility systems, services and infrastructure in the cities;

— identification of gaps and proposed revisions/amendments to existing standards where appropriate;

— development of a standard framework for the deployment and management of green ITS standards.

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=2fdd39cd6c07cc1d54106e7e9b036f4d

ISO/TR 20529-1:2017(E)

The background and challenges of G-ITS standards are:

— asincreased urbanization and traffic congestion contribute to climate change, impact the quality of
life and economic activities in many cities, Intelligent Transport Systems (ITS) hold the promise of

The issues for the proposition of G-ITS standards are as follows:

a better future;

creation of a mobility ecosystem where consumers can avail themselves of various mobility services
through the use of mobile applications or web interfaces through nomadic devices that can allow

them to plan, travel and pay for mobility services that best fit their needs;

parking, taxi, and other transportation services to a more integrated, multi-modal, conve
publicly delivered and privately delivered mobility services;

addressing the new mobility ecosystem in grass roots partnerships between public trans

—F—evolutiomroftramsportatior i regioms fromrarisotated; stovespiped-retwork-of pubtictrapsit, toll,

'gence of

port and

shared mobility services, as well as through mobile mobility and demand management application

providers that provide multi-modal trip planning, targeted traveller information, an
payment.

Vehicles:

Vehicles which rely on plug-in electricity for their primary-énergy, whether or not they
auxiliary internal combustion engine for range extension or for keeping the battery ch
(electric vehicles, plug-in hybrid electric vehicles, and“fuel cell electric vehicles), and
not necessarily limited to cars, but embraces power-two-wheelers, vans, quadricycles (
mobility), etc.

Infrastructure:

Roadway facilities related to eco-mobility’vehicles, users, and management, i.e. charging
parking zones, eco-mobility designated roadway for driving, carbon free zones, etc.

Management:

Transportation management by national authorities and local municipalities for suppo
introduction of such eco-mebility, giving them specific fiscal treatment or favouring their
conventional cars (patking facilities, access to restricted urban areas, access to bus lar
with respect to eco-mobility performance measures and evaluation methods, business md
use cases, services,Joperation and management, and interfaces between centers, infras
vehicles, and users.

Users:

Seamless traveller eco-mobility services with traveller information, open payment syst
greén “points”.

€ommercial/Public transport vehicles:

1 mobile

have an
hrged up
which is
personal

stations,

ting the
use over
les, etc.),
dels and
fructure,

em with

6

Green functions, green measures, green services and interfaces between infrastructure, mobile,

centers, and public and commercial vehicles.

Use case overview and definitions

The main purpose for developing standards is to define the service platform with the related use cases.

© IS0 2017 - All rights reserved
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6.1 Use case overview

6.1.1 Basic principles for use cases
Basic principles have been established as a framework to define the use cases:

— the use cases of G-ITS services describe the interaction between the conventional ITS services
and eco-mobility for eco transport systems and services based on eco vehicles and their related
facilities;

— the ise cases in this document define a sample case to G-ITS services for transport users including
drivers, public transport trippers, and pedestrians, which are applicable for any persondahITS
station.

The G-IT|S services may include the following group of use cases:

— eco-driving: EV driving, on-trip eco driving support, post-trip eco driving notice;intelligent speqd
adaptation, idle stop, cooperative adaptive cruise control (CACC), etc.;

(i
N

— eco-traffic management: traffic signal coordination, adaptive signal control, variable speed lim
ramp metering, incident management, etc.;

— eco-mobility service: car sharing, last mile connecting, bike sharing, ride sharing, EV charging
information, etc.;

— eco4information, navigation and guidance: EV charging station, intermodal journey planning,
eco Touting and navigation, personalized multi-modal eco navigating, etc.;

— eco{demand and access management: variable/dyramic road pricing, variable parking fee
ing, green travel mileage points, carbon free zones, park and ride guidance, etc.;

— eco{ffreight and logistics: electronic equipnient identification, electronic registration ard
identification, variable/dynamic freight tolling, digital tachograph, etc.

6.1.2 se case clusters

Table 1 provides an overview about the'different use case categories. The use cases are grouped info
use case(clusters.

6 © IS0 2017 - All rights reserved
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Table 1 — Use case clusters and associated use case overview

# - Title of use case cluster

Brief description

1. Eco driving

This cluster specifies green ITS services focused on vehicle driving eco-friendly
to reduce greenhouse gas development. It includes not only EV car driving itself
but also combustion engine vehicle driving support. A few functions of reducing
emissions while driving, i.e. intelligent speed adaptation and cooperative adap-
tive cruise control, should be included in this use case cluster.

— UC 1.1 - Electric vehicle (EV) driving

— UC I.2 - On-trip eco driving support and post-trip eco driving notice
— UC 1.3 - Intelligent speed adaptation
— UC 1.4 -Idle stop

— UC 1.5 - Cooperative cruise control system

7. Eco traffic management

This cluster describes traffic management issues with respect to green measures
of effectiveness (MOE) in transportation, which may reduce traffic congestion in
transport networks. These use cases are designed teprovide smooth traffjc flow
by preventing inefficient waiting time on roadways due to heavy traffic copgestion.

— UC 2.1 - Traffic signal coordination
— UC 2.2 - Adaptive signal control

— UC 2.3 - Variable speed limit

— UC 2.4 - Ramp metering

— UC 2.5 - Incident management

3. Eco mobility service

This cluster deals with consumers who can avail themselves of various njobility
services through the us¢©f mobile applications or web interfaces through nomad-
ic devices that can allow them to plan, travel and pay for mobility servicep that
best fit their needs.

— UC 3.1 - Cagsharing or bike sharing

— UC 3.2 =~Last mile or first mile connecting

— UC@:3= Ride sharing

—UC-3.4 - EV charging information

—*UC 3.5 - Mobility as a service or mobility on demand
— UC 3.6 - Mobile all transit

© IS0 2017 - All rights reserved
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Table 1 (continued)

# - Title of use case cluster

Brief description

4. Eco information, naviga-
tion and guidance

This cluster describes information provision to drivers.

UC 4.1 - EV charging station
UC 4.2 - Intermodal journey planning
UC 4.3 - Route guidance and navigation

UC 4.4 - Personalized multi-modal navigating

5. Eco dgmand and access
managerent

This cluster specifies a few policy issues for controlling traffic demand and man-
agement in order to reduce the number of vehicles accessing a specific area,

UC 5.1 - Variable/dynamic road pricing

UC 5.2 - Variable parking fee charging

UC 5.3 - Green travel mileage points

UC 5.4 - Carbon free zones setting and management
UC 5.5 - Park and ride guidance

6. Eco fre¢ight and logistics

This cluster describes specific services for freight and/or'commercial vehicle
operation in order to monitor and manage vehicles\acdessing a specific area.

UC 6.1 - Electronic registration identificatjor
UC 6.2 - Variable/dynamic freight tolling

UC 6.3 - Electronic equipment identification
UC 6.4 - Digital tachograph

The detdiled definition of each use case is defined in 6.2.

6.2 Ugde case definition

6.2.1 Use case cluster 1: Eco driving

6.2.1.1 | Electric vehicle (EV) driving

Table 2 — UC 1.1 EV driving

Use casqd name EV driving

Actor EV driver, nomadic device, cloud server

Goal Ece-driving identification and notification through EV

Use casq input EV identification

Use casq output EV driving notification

Brief Electric vehicle (EV) uses one or more electric motors or traction motors for propulsion, thdt
descriptlion could not produce air pollution during the operation compared to the internal combustioh

engine (ICE) cars.
This information may include:
— Vehicle Identification Number (VIN);

— EV driving mileage.

© ISO 2017 - All rights reserved
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6.2.1.2 On-trip eco driving support and post-trip eco driving notice

Table 3 — UC 1.2 On-trip eco driving support and post-trip eco driving notice

Use case name On-trip eco driving support and post-trip eco driving notice

Actor Vehicle driver, nomadic device, cloud server

Goal Eco driving identification and notification through eco driving requests

Use case input Eco driving request by nomadic device

Usecase-output Eco-driving display and notification

Brief On-trip eco driving support might provide drivers with better fuel efficiency while driving
description by combining several one mile trips by reducing the number of engine stops, follqwing the

speed limit, maintaining the vehicles, etc.
This information may include:

— Vehicle Identification Number (VIN);

— Drivers’ requests for eco-driving modes.

6{2.1.3 Intelligent speed adaptation (ISA)

Table 4 — UC 1.3 Intelligent speed adaptation (ISA)

Use case name Intelligent speed adaptation (ISA)

Actor Vehicle driver, nomadic device, roadside equipment (RSE), cloud server

Goal Eco driving identification and notifieation through ISA

Use case input ISA operation

Use case output Eco driving display and notification

Brief Intelligent speed adaptation(ISA) is an in-vehicle system that supports drivers’ compliance
description with the speed limit. Itmight be considered as an eco-driving function that incrgases fuel

efficiency while driving:
This informationmay include:
— Vehicle Identification Number (VIN);

— Activation and deactivation of ISA while driving.

© IS0 2017 - All rights reserved 9
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6.2.1.4 Idle stop

Table 5 — UC 1.4 Idle stop

Use case name Idle stop

Actor Vehicle driver, nomadic device, cloud server

Goal Eco driving identification and notification through idle stop

Use case input Idle stop operation

Use cas nni‘pnf Eco r]rining r‘icp]ay and natification

Brief Automatically stops and restarts the engine to help maximize the fuel economy, dependinig

descriptlion on environmental and vehicle conditions. Activating auto idle stop when the vehicle'stops
with the gear position in Drive (D) and the brake pedal is pressed, the engine turns.off and

the auto idle stop indicator appears if conditions permit.
This information may include:
— Vehicle Identification Number (VIN);

— Activation and deactivation of auto idle stop when vehicle stops¢

6.2.1.5 | Cooperative adaptive cruise control (CACC) system

Table 6 — UC 1.5 Cooperative adaptive cruise control (CACC) system

Use casqd name Cooperative adaptive cruise control (CACC) system

Actor Vehicle driver, nomadic device, cloud server

Goal Eco driving identification and notification®hrough CACC

Use casq input CACC operation

Use casq output Eco driving display and notification

Brief Cooperative Adaptive Cruise Control (CACC) is an extension to the Adaptive Cruise Contrgl
descriptlion (ACC) system, which realizes longitudinal automated vehicle control utilizing DSRC or WAV

technology providing connectivity between vehicle and infrastructure (V2I). CACC ma
improve stability and fuelefficiency by reducing the delay of the response to the precedin|
vehicle.

00 << (1]

This informationinay include:
— Vehicle Identification Number (VIN);

— Actiyation and deactivation of CACC.

10 © IS0 2017 - All rights reserved
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6.2.2 Use case cluster 2: Eco traffic management

6.2.2.1 Traffic signal coordination

Table 7 — UC 2.1 Traffic signal coordination

Use case name

Traffic signal coordination

Actor

Local signal controllers, central controller

Goal

Eco traffic management by traffic signal coordination to facilitate smooth traffic flow

se case input

Signal coordination phasing

Effectiveness of traffic flow

rief

|
Use case output
H
description

Traffic signal coordination is a method of timing groups of traffic signalslalong an arterial to
provide for the smooth movement of traffic with minimal stops. The €oordination|of traffic
signals to facilitate smooth traffic flow (progressed movement) alonga corridor isjone type
of eco traffic management in urban networks. The quality of thé resulting progrefssion is a
function of the spacing of the signals, the prevailing speed, and the amount of traffic coming
in and out of driveways between traffic signals, the uniferaiity of intersection dizes, and

the traffic signal cycle length.
This information may include:
— Green signal progression;

— Signal phasing and timing (SPaT).

6{2.2.2 Adaptive signal control

Table 8 — UC 2.2 Adaptive signal control

Use case name Adaptive signal control

Actor Local signal controllers;central controller, vehicle detection system

Goal Eco traffic management by adaptive signal control based on actual traffic demand

Use case input Green phasingandtiming

Use case output Effectiveness of traffic flow

Brief Adaptivefraffic control is an eco-traffic management strategy in which traffic signgl phasing
description and timing changes or adapts based on actual traffic demand utilizing a vehicle ¢letection

system’installed in the signal intersections.
This information may include:
— Vehicle detection system;

— Signal phasing and timing (SPaT).

© IS0 2017 - All rights reserved
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6.2.2.3 Variable speed limit

Table 9 — UC 2.3 Variable speed limit

Use case name

Variable speed limit

Actor

Central traffic management system, vehicle detection system, variable message sign

Goal

Eco traffic management by variable speed limit on major arterials

Use case input

Variable speed limit

Effectiveness oftraffic flaows

Use cas nnl—pnf

Brief
descriptlion

Variable speed limits are applied on major arterials as an element of controlled trafficynar
agement to improve traffic flows for certain prevailing conditions in response to wieathet,
traffic levels, time of day or for other reasons with the currently applicable speed lim
displayed using a variable message sign.

(=3

This information may include:
— Variable speed limit;

— Variable message sign.

6.2.2.4 | Ramp metering

Table 10 — UC 2.4 Ramp metering

Use casd name

Ramp metering

Actor

Central traffic control system, local control system, vehicle detection system

Goal

Eco traffic management by ramp metering:on highways

Use casq input

Ramp metering signal and timing

Use casq output

Effectiveness of traffic flow

Brief
descriptlion

Ramp metering is the use of traffic signals at highway on-ramps to manage the rate of ay
tomobiles entering the highwayas a proven technology in decreasing traffic congestion o
highways by reducing denrand and by breaking up platoons of vehicle.

=}

This information may ‘in¢lude:

— Traffic signals.on ramp;

— Ramp metering timing.

12
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6.2.2.5 Incident management

Table 11 — UC 2.5 Incident management

Use case name Incident management

Actor Central traffic control system, incident detection system

Goal Eco traffic management by incident management on highways

Use case input Incident detection

Usecase output Effectiveness of traffic flow

Brief Traffic incident management is a planned and coordinated traffic management technology
description to detect, respond to, and remove traffic incidents and restore traffic capacityyas spfely and

quickly as possible in some sections of highway.
This information may include:

— Incident detection and management;

— Incident information provision.

6{2.3 Use case cluster 3: Eco mobility service

6{2.3.1 Car sharing or bike sharing
Table 12 — UC 3.1 Car sharingor bike sharing
Use case name Car sharing or bike sharing
Actor EV car sharing provider, car sharing user, nomadic device, cloud server
Goal Eco mobility service by car or biKe sharing
Use case input Eco mobility service requestby car sharing or bike sharing
Use case output Eco mobility utilizatiopby car sharing
Brief Car sharing or bike:sharing utilizing electric vehicles is a model of an eco mobilitly service
description where people rent-€ars for short periods of time, often by the hour, which is attyjactive to

customers who_imake only occasional use of a vehicle, as well as others who would like
occasionaliaccess to a vehicle of a different type than they use day-to-day.

This infomation may include:
—-Car’sharing or bike sharing request;

- Eco mobility service provision.
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6.2.3.2 Last mile or first mile connecting

Table 13 — UC 3.2 Last mile or first mile connecting

Use case name Last mile or first mile connecting
Actor EV last mile connecting provider and/or user, nomadic device, cloud server
Goal Eco mobility service by last mile or first mile connecting
Use case input Eco mobility service request by last mile or first mile connecting
Use cas nni‘pnf Eco mr\hi]ify utilization }'\y last mile or firet mile r‘r\hhnrfing
Brief Last mile and/or first mile connecting utilizing electric vehicles is a model of an eco mopilitly
descriptlion service where people rent cars to connect to their destinations right after getting off public
transportin the hub, e.g. bus stops, terminals, train stations, etc. and /or from their origingl
point of departure before getting on public transport.
This information may include:
— Last mile or first mile connecting request;
— Eco mobility service provision.
6.2.3.3 | Ride sharing
Table 14 — UC 3.3 Ride sharing
Use casqd name Ride sharing
Actor Ride sharing provider, ride sharing user, nomadic device, cloud server
Goal Eco mobility service by ride sharing
Use casq input Eco mobility service request by ride sharing
Use casq output Eco mobility utilization by ride shating
Brief Ride sharing utilizing electric yehicles is a type of carpooling as a way to better utilize thie
descriptlion empty seats in most passenger-cars, thus lowering fuel usage and transport costs, which is
considered a model of an_eco mobility service. Ridesharing is also capable of serving ong-
time trips, not only recutrent commute trips or scheduled trips.
This information may-include:
— Ride sharing nequest;
— Eco mohility service provision.
14 © IS0 2017 - All rights reserved
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6.2.3.4 EV charging information

Table 15 — UC 3.4 EV charging information

Use case name

EV charging information

Actor

EV charging provider, EV driver, nomadic device, cloud server

Goal

Eco mobility service by EV charging information

Use case input

EV charging request

Use-case-output
Y

EV. charginginformation
o (=]

Brief
description

EV charging stations are on-street facilities provided by electric utility companies.q
at retail shopping centers, and operated by many public or private compadnies.
station information includes locations, types of electric charging connectoty avail
charging and charging time, etc.

This information may include:
— EV charging station information requests;

— Charging station location, types of charging connector, availability of chargin

rlocated
Charging
ability of

7a

(=)

2.3.5 Mobility as a service or mobility on demand

Table 16 — UC 3.5 Mobility as a service orrmobility on demand

Use case name Mobility as a service (MaaS) or mobility ot demand (MoD)

Actor MaaS or MoD provider, nomadic deviceycloud server

Goal Eco mobility service by MaaS or MoD

Use case input Eco mobility service request by homadic devices

Use case output Eco mobility utilization

Brief Mobility as a service (MaaS$) describes a shift away from personally owned moded of trans-

description portation and towards-mobility solutions that are consumed as a service. This i§ enabled
by combining tramsportation services from public and private transportation groviders
through a unified\gateway that creates and manages the trip, which users can pay for with
a single account” The key concept behind MaaS is to offer the travellers mobility polutions
based onitravel needs.
This infermation may include:
— MaaS or MoD requests;
= Eco mobility service provision.
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6.2.3.6 Mobile all transit

Table 17 — UC 3.6 Mobile all transit

Use case name Mobile all transit (MaT)
Actor MaT provider, nomadic device, cloud server
Goal Eco mobility service by MaT
Use case input Eco mobility service request by nomadic devices
Use cas nnl—pnf Eco mr\hilify utilization |
Brief Mobile all transit (MaT), a model similar to MaaS describes a shift away from personallly
descriptlion owned modes of transportation and towards mobility solutions that are consumed as p
service. This is enabled in Korea by combining transportation services from public anfd
private transportation providers through a unified gateway that creates and.manages thle
trip, which users can pay for with a single account.
This information may include:
— MaT requests;
— Eco mobility service provision.
6.2.4 Use case cluster 4: Eco information, navigation and guidance
6.2.4.1 | EV charging station
Table 18 — UC 4.1 EV charging station
Use casqd name EV charging station
Actor EV charging provider, EV driver, nomadic device
Goal Eco information, navigation and guidance by EV charging
Use casq input EV charging station information
Use casq output Eco information, navigation'and guidance
Brief EV charging station information including locations, types of electric charging connectof,
descriptlion availability of charging and charging time, etc. on digital map is to be provided to EV driver
who utilizes it te.make a decision of route guidance and intermodal connection.
This information may include:
— EV charging information;
— Ecoynavigation and route guidance.
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Intermodal journey planning

Table 19 — UC 4.2 Intermodal journey planning

Use case name

Intermodal journey planning

Actor

Public transport provider, nomadic device

Goal

Eco information, navigation and guidance by intermodal journey planning

Use case input

Intermodal journey planning information

Use-case-output
Y

Ecoroute guidance andicurnevnlanner
o J J

Brief
description

Intermodal journey planning involves using two or more transport modes)in\a journey.
Travellers can choose a smart way to complete the trip by taking the options of a yariety of

intermodal journey planners that have been devised to help travellers to plan and

their route guidance, where they reduce dependence on driving vehicles as the mgjor mode

of ground transportation and increase the use of public transport.
This information may include:
— Intermodal journey planning information;

— Eco route guidance and journey planner.

schedule

(=)

2.4.3 Route guidance and navigation

Table 20 — UC 4.3 Route guidance)and navigation

Use case name Route guidance and navigation
Actor In-vehicle navigation, nomadic device
Goal Eco information, navigation and\guidance by in-vehicle navigation
Use case input Eco route guidance requests
Use case output Eco route guidance and navigation
Brief Eco route guidance and'havigation may require a driver to enter a destination codg into the
description in-vehicle system interms of eco measures prior to time and cost measures.
This information may include:
— Routeguidance information;
— Ego'route guidance and navigation.

© IS0 2017 - All rights reserved
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6.2.4.4 Personalized multi-modal navigating

Table 21 — UC 4.4 Personalized multi-modal navigating

Use case name Personalized multi-modal navigating

Actor Public transport provider, nomadic device

Goal Eco information, navigation and guidance by personalized multi-modal navigating

Use case input Multi-modal connecting preference

Use case-output Personalized ecoroute guidance and journey planner

Brief Personalized multi-modal navigating is capable of planning with the full spectrum of mohilit
descriptlion services; combining individual and collective, fixed-schedule as well as on-demandimode

of transport, while taking into account individual user preferences and the availability ¢
transport services. Also, it is able to personalize journey planning for each individual use
by employing a recommendation engine that builds a contextual model of theuser from th|
observation of user's past travel choices.

D = . 2

This information may include:

— User preferences;

— Personalized eco route guidance and journey planner.

6.2.5 Use case cluster 5: Eco demand and access management
6.2.5.1 | Variable/dynamic road pricing

Table 22 — UC 5.1 Variable/dynamic road pricing

Use casd name Variable/dynamic road pricing

Actor Traffic management centre, nomadic device

Goal Eco demand and access managéement through road pricing

Use casq input Road pricing strategy

Use casq output Eco demand management

Brief Variable and/or dynamic road pricing is designed to discourage use of certain classes qf
descriptlion vehicles, fuel sources or more polluting vehicles with respect to time and location. It maly

be used primarily for revenue generation, usually for road infrastructure financing, or
a transportation management tool to reduce peak hour travel demand and the associate
traffic cengestion or other social and environmental effects related to road driving such a
air pollution, greenhouse gas emissions, noise and road accidents.

wn 2w

This information may include:
= Road pricing by time and location;

— Eco demand control information.
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