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reword

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

Work by ISO/TC 204 on nomadic and portable devices for intelligent transport systems (ITS) services
is defined to facilitate the development, promotion and standardization 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 the automotive
world.
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Intelligent transport systems — Framework for Green ITS
(G-ITS) standards —

Part 2:
Integrated mobile service applications

1

Thif document provides information and requirements for identifying cost-effective techn
reldted standards required to deploy, manage and operate sustainable “green” ITS tech
surface transportations with eco-mobility. These ITS technologies can increase’operational
and unlock enhanced transportation safety and eco-mobility applications.

The ISO 20529 series builds on the existing standards and best practices of transport ops
maIagement systems, as well as ITS applications, and aims to accommodate the specific ng
mo

G-ITS standards are expected to focus on the use of data éxchange interface standards to

Scope

ility.

logies and
hologies in
pfficiencies

ration and
eds of eco-

enable the

deployment of cloud-based multi-modal mobility solutiens using wireless networks and nomadic

devjices. These forward-looking solutions are “infrastructure light” and can thus impact
reglons with little or no legacy transportation infrastructure.

Thif document is intended to provide mobilityinformation according to user preference d
utiljzing a variety of existing apps on nomadic devices related to various means of tra
intggrated mobility information platform,i§)defined in this document as a service method
intdgrated with a variety of mobile apps.ith respect to different modes of transport.

Thd framework described in this document includes:

2
Th

Identification of implementation aspects of related standards by means of use case.
Identification of the multi-modal transport information necessary to support G-ITS.
Eco-friendly route-guidance according to user preference.

Smart modal‘choice service based on carbon footprint, fuel efficiency and carbon-fre
G-ITS.

Normative references

developing

n demand,
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blogy to be
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eir content

constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 14817-1, Intelligent transport systems — ITS central data dictionaries — Part 1: Requirements for ITS
data definitions

3

Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions

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

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

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

3.1.1

nomadic device
ND
implementation of a personal ITS station (3.1.2) which provides communication connectivity via
equipment such as cellular telephones, mobile wireless broadband (WIMAX, HC-SDMA, etc.) or WiFj,
and includfsshort range 1inks, such as btor
vehicle communications system network

[SOURCE: ISO 18561-1:2020, 3.1.1]

3.1.2
personal
P-ITS-S
implementption of an ITS station in a personal ITS subsystem

S station

[SOURCE: ISO 18561-1:2020, 3.1.2]

3.1.3
roadside ITS station
R-ITS-S
system indtalled at the roadside that receives and processestvehicular and pedestrian informagion
within a c¢rtain zone and determines the situation in orderto provide a safety warning and parking
guide serv]ce to vehicles and pedestrians

—

[SOURCE: ISO 18561-1:2020, 3.1.3]

3.1.4
Green ITS
G-ITS
new-concept transportation system expected to arise following the paradigm shift toward eco-frierjdly,
low-carbon green growth as global poli€ies in the transportation sector

[SOURCE: SO 18561-1:2020, 3.1.4, modified — added “in the transportation sector”.]

3.1.5
eco-mobiljty
eco-transport systemsdnd’services based on eco-vehicles and their related facilities

[SOURCE: ISO 18561-1:2020, 3.1.5]

3.1.6
central ITS station
ITS stationassuming a central role

[SOURCE: ISO 18561-1:2020, 3.1.6]

3.1.7

eco-mileage

incentive given to transport users who voluntarily cut back on fossil fuels in utilizing transportation
modes

3.2 Abbreviated terms

ASN.1 abstract syntax notation one

2 © IS0 2021 - All rights reserved
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C conditional

Cvt convention (M, O, C, S)

M mandatory

Maas mobility as a service

MoD mobility on demand

0] optional

S structure

Wili wireless fidelity

WII/IAX worldwide interoperability for microwave access

4 [Document overview and structure

Thif document provides all documents and references required to*support the implementdtion of the
reqpirements related to standardized access to the framework for green ITS (G-ITS) pdrsonal ITS
staflions. The ISO 20529 series consists of the following docunients:

— | Part 1: General information and use case definition

This part provides an overview of the ISO 20529 series and document structure alorlg with the
use case definition and common set of resources (definitions, references), which are ysed for all
subsequent parts.

— Part 2 (this document): Integrated mobile service application and specification

This document specifies all technical requirements related to the integrated mobjile service
application for G-ITS to be used on the personal ITS station and to be interfaced with fhe central
ITS station, vehicle ITS station and roadside ITS station. The requirements reflect the uger services
from the use cases as specified in the relevant sections of ISO 20529-1. The protocol shallbe defined
according to the requirements as specified in ISO 14817-1.

5 |General information

5.1 Purpose‘ofthis document
Thif document addresses three major areas:

— |ldentification of the requirements of application level framework for green ITS (G-IT$) services,
thatcanbe Frnn‘npnﬂy inserted modified and deleted;

— Identification of the method to describe the general information for all subjects related to G-ITS
services on the personal ITS station interfaced with the central ITS station, vehicle ITS station, and
roadside ITS station;

— Specification of the general use cases that should be included for the G-ITS services.

5.2 Overview of G-ITS services

The document mainly describes eco-mobility services, eco-information, navigation and guidance.

©1S0 2021 - All rights reserved 3
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ISO/TC 204 plans to develop standards, specifications and informational reports for central and local
government officials who intend to manage and operate green ITS in their respective cities with eco-

mobility.

Examples include the delivery and management of ITS services using wireless networks and personal
nomadic devices, as well as the use of commercial off-the-shelf technologies and services, such as
smartphone apps for public transit route planning and obtaining road congestion information for use
by traffic management centres and personal route planning, etc.

The green ITS standard framework will build on the existing standards and best practices in transport
operation and management systems and ITS applications, but will be customized to accommodate the

specific ne

— the sufrveying and identification of appropriate ITS technologies and corresponding stands

requir

— the id

appropriate; and

— the dgvelopment of a standard framework for the deployment and mahagement of green
standqrds.

As increas¢d urbanization and traffic congestion contribute to climate change and impact on the qud

of life and
G-ITS stan

— the cr¢ation of a mobility ecosystem where consumers can‘avail themselves of various mob
servicgs through the use of mobile applications or web interfaces through nomadic devices that
allow fhem to plan, travel and pay for mobility services'that best fit their needs;

— the ev

of pub

— add

providers
payment.

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

bd to deploy eco-mobility systems and services and infrastructure in the cities;

bntification of gaps and proposed revisions/amendments to existing standards wh

bconomic activities in many cities, ITS hold the promise of@better future. The challengg
lards are:

icly delivered and privately delivered mobility services;

that provide multi-modal-frip planning, targeted traveller information, and increasiy

rds

jere

ITS

lity
s of

lity
can

plution of transportation in regions from an-isolated, stove-piped network of public trapsit,
toll, parking, taxi, and other transportation senvices to a more integrated, multi-modal, convergg

nce

ressing the new mobility ecosysteém in grass roots partnerships between public transport
and shared mobility services, as well as through mobile mobility and demand management applica

Fion
gly,
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6 Use case overview and definitions

6.1 Use case overview

6.1.1 Basic principles for use cases

Basic use cases are separated into two steps:

a) making a choice of routes according to user preference;
b)
The

Public
transit

0?“ Figure 1 — Use case overview
Roy t%\gzes are based on user preferences, including personal trip schedule and plans, preyious route
selgctigns, mobile all transit or mobility on demand, carbon-free zone, etc.

Modal choices include either taking a passenger car from the beginning of a personal trip, including
park and ride with public transport for a connection, or else riding public transit including car sharing,
etc. from the beginning of the trip.

6.1.2 Use case clusters

Table 1 provides an overview of the different use case categories.

© IS0 2021 - All rights reserved 5
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Table 1 — Use case clusters and associated use case overview

Title of use
case cluster

Brief description

1. Route Route choice service based on user preference according to personal trip schedule
selection and plans, and a variety of mobility information from central ITS stations such as
mobile all transit or mobility on demand, carbon-free zone, etc.
Route — UC 1.1 - User schedule interworking
selection L .
— UC 1.2 - Route plan (based on traffic information)
— UC13 - Carbon-free zones information
— UC 1.4 - Mobile all transit
2. All-day |Modal choice service of taking a passenger car all day from the beginnifig-ef a per-
driving sonal trip.
Passengel- — UC 2.1 - On-trip eco-driving support
car-baseq — UC 2.2 - Route guidance and navigation
— UC 2.3 - Variable parking charging
— UC 2.4 - Variable area/road access charging
3. Driving |Modalchoice service of taking a passenger car from(he beginning of a personal frip
and public and transferring to public transport after parkand ride.
g(z)irr:sporta- — UC 3.1 - On-trip eco-driving suppoft
— UC 3.2 - Route guidance and navigation
— UC 3.3 - Variable parking chavging
— UC 3.4 - Park and ride guidance
Passenger- . . -
car-basec — UC 3.5 - Personalized'multi-modal navigating
4. Driving |Modal choice service of taking a passenger car from the beginning of personal frip
and car and transferring to shared mobility such as car sharing, ride sharing, etc.
sharing — UC 4.1 - Pn=trip eco-driving support
— UC 4,2 =.Route guidance and navigation
— UC*4:3 - Variable parking charging
— UC 4.4 - Variable area/road access charging
5. All-day |Medal’choice service of taking public transit all day including bus, subway, etc.
public trans- = UC 5.1 - Park and ride guidance
portation
— UC 5.2 - Personalized multi-modal navigating
6. All-day Modal choice service of taking shared mobility all day including car sharing, ride

carsharing

sharing, etc.

UC 6.1 - On-trip eco-driving support

Non-passen-
ger- car-based

11C 6.0
A=A vy~

D agridan and oyt oo
oot gurtarCCamtr oy toacroTr

UC 6.3 - Variable parking charging

UC 6.4 - Variable area/road access charging

7. Public
transporta-
tion and car
sharing

Modal choice service of taking a combination of public transport such as bus, tram,
subway, etc. and shared mobility, such as car sharing, ride sharing, etc.

UC 7.1 - On-trip eco-driving support
— UC 7.2 - Route guidance and navigation
— UC 7.3 - Variable parking charging
UC 7.4 - Park and ride guidance

UC 7.5 - Personalized multi-modal navigating
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6.2 Use case definition

6.2.1 Service applications 1: Route selection

6.2.1.1 UC Cluster 1: Route selection

6.2.1.1.1

Introduction

Figure 2 shows the route selection service flow for use case cluster 1.

ISO 20529-2:2021(E)

lannouncement

Cloud Station e Personal station
ucC1.
ucwz | .
Route Carbon Mobile HE %z ' Eco-driving
Sthedule plan free zone all transit ’ olTiDiDiDizio
T :Route guidance
UC 1.1 TUC 1.2 TUC 1.3 TUC 1.4 [IDITIZIIIZIIE
L. Navigation |
Glovernment Private Cloud | Personalized !
Cloud Service Service toIoiTimiTiTe
P . L. Multimodal g
rofr——— == a . Real-time traffic | . .
i Real-time traffic | H service providers I Nomadic device
i | information ] Lrzizizizizizig
--“r-—— - ’i Navigation service i
o[ Garbonfree | _providers
! zone gy TizizizizizIg
! J' ! Schedule |

,  service providers
L

3 party service

6.2

Figure 2 — Route selection service flow

1.1.2 User schedule interworking

fomse

Passefgers
cartbased

VeKi Cle station

BUS

Trjm / subway

s~

blic vehicle

Vehig¢le station

ar sharing

w

hart parking

Parking charging

Prjvate vehicle

2 shows the definition ‘and message set for user schedule interworking, in order to ngvigate and

guie

e by intermodal journey-planning.
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Table 2 — UC 1.1 User schedule interworking

Use case |Cluster 1. Route selection

Name UC 1.1 — User schedule interworking

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 variety of intermodal journey plans that have been devised to help
travellers to plan and schedule their route guidance, where they reduce depend-
ence on driving vehicles as the major mode of ground transportation and increase
the use of public transport.

Thisimformation sitathinciude:
— Intermodal journey planning information

— Eco-route guidance and journey planner

Actor Public transport provider, nomadic device

Goal Eco-information, navigation and guidance by intermodal joGxnéy planning
Input Intermodal journey planning information

Output Eco-route guidance and journey planner

Processing steps |1) User (traveller) inputs a new day trip schedule or updates the existing schedqule
to save it by setting alarms.

2) User enquires about his/her existing schedule using a search condition.

3) Server sends search results corresponding to the schedule requested to|the
user.

4) Server pushes alarm service fouser on time according to schedule in dase
of arequest by user.

5) User chooses one option,from “cancel”, “change”, or “confirm”.

6) Server applies one.of the following options based on the user selection:
a) In case of “cancel”, reset the values of status minimal.
b) In caseof*change”, move to screen to update the schedule.
c) Incase of “confirm”, request reset the values of status to be minimal.

7) If theuser confirms, the server sends an anticipated way of travel based on
the $chedule.

Message | Step No. Name Subclause Exe Description

Standardized format of schedule fo

1) Schédule-Info-Edit |7.1 P-ITS-S be edited and registered by userg to
the server.

2) Schedule-Info-Req | Z.2 P-ITS-S Keyword to search the schedule g¢f
users.

3) Schedule-Info 7.3 V-ITS-SG |Item lists of the schedule by user}.

-~ N e on  |Atexttype of information, warnihg,

‘l‘) l‘{ULlLU'lvlcbbdgC - v=ITo=ou
and/or alarm to users.

5) User-Response 7.19 P-ITS-S A value of users’ choice.

7) Route-Plan-Res 77 V-ITS-SG Information on routes to destination

provided to users.

6.2.1.1.3 Route plan

Table 3 shows the definition and message set for route plan, in order to provide the combining
transportation services from public and private transportation.

8 © IS0 2021 - All rights reserved
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Table 3 — UC 1.2 Route plan

Use case

Cluster

1. Route selection

Name

UC 1. 2 Route plan (based on traffic information)

Brief description

Mobility as a service (MaaS) describes a shift away from personally owned
modes of transportation and towards mobility solutions that are consumed
as a service. This is enabled by combining transportation services from
public and private transportation providers 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
solutions based on their travel needs.

This information shall include:
— MaaS or MoD requests

— Eco-mobility service provision

Actor

MaaS or MoD provider, nomadic device, cloud $erver

Goal

Eco-mobility service by MaaS or MoD

Input

Eco-mobility service request by nomadic,devices

Output

Eco-mobility utilization

Processing steps

1) User (traveller) chooses a made of transport (personal ¢
transport) and requests route guidance according to origin and

2) In case of personal cakmode, the server provides a list of
respect to optimal distahce, minimal time, minimal cost, etc,

3) In case of public,transport mode, the server provides ali
with available transit modes and cost of travel.

3.1) To reguest an available list for reservation of public t
rail, etc.) intHe route.

3.2).To send available seats for reservation of public trans
etcd.in the route.

3:3) To reserve seat in the selected public transit.

hr or public
Hestination.
Foutes with
5t of routes

Fansit (bus,

t (bus, rail,

4) Once theroute and mode are selected, the server provides ijnformation

on eco-mileage points to be added or deducted according to
type and carbon-free zone location included in the route fro
destination.

the vehicle
m origin to

5) Once the route and mode are selected, the server provides information

on traffic accidents, road construction, congestion, etc. incl
route from origin to destination.

ided in the

Mpssage

Step No.

Name

Subclause Exe

Descriptign

1) Route-Plan-Req |74

Request for route gu

P-ITS-S . )
cording to user’s way

dance ac-
of travel.

2) Route-Plan-Info |7.5

Sending of the antici

bated route

V-ITS-SG

list upon the request

by user.

3.1) Route-Pub-Req 7.6

P-ITS-S mation for the route.

Request for public transit infor-

3.2) Route-Pub-Res 77

VATS-SG listin the public tran

Sending of the available seats

sit modes.

3.3) User-Response 7.19

P-ITS-S vation for the route.

Request for public transit reser-

4) Notice-Message

V-ITS-SG A text type of inform

ation,

warning, and/or alarm to users.

5) Notice-Message |—

V-ITS-SG A text type of inform

ation,

warning, and/or alarm to users.
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6.2.1.1.4 Carbon-free zones information

Table 4 shows the definition and message set for carbon-free zones information, in order to provide
information on carbon-free zones.

Table 4 — UC 1.3 Carbon-free zones information

Use case |Cluster 1. Route selection
Name UC 1. 3 Carbon-free zones information
Brief description |Carbon-free zones can be designated in an established modern city in order to
Teduce emisSIons of greenouse gases t0 Zero; alt transportation system practjces
that emit greenhouse gases shall cease.
This information shall include:
— Carbon-free zones identification
— Carbon-free zones information and management
Actor Urban transport authority, nomadic device, cloud server
Goal Eco-demand and access management through carborn-free zones
Input Carbon-free zones identification
Output Carbon-free zones information and management
Processing steps |1) User’s nomadic device periodically sends driving information includingfpo-
sition of the vehicle, speed, etc. to the setyer.
2) Server sends roadway information on carbon-free zones to the nomddic
device if any appear in the route.
3) In case of a carbon-free zoneselected by user, server shows detailed infor-
mation about the carbon-fre&zone such as map and related eco-points into[the
nomadic device.
4) When user enters.the carbon-free zone, server guides eco-point to be adfled
(for sustainable vehicle) or deducted (for fossil fuel vehicle) by the type of vehlicle
per mile.
5) When userexits the carbon-free zone, server calculates the eco-pointg by
the distance of travel to notify the nomadic device.
Message | Step No. Name Subclause Exe Description
1) Eco-Drivis@)nfo 710 P-ITS-S Information on real-time driving to
- be sent to server.
2) NoticéMessage . V-ITS-SG A text type of information, warn|ng,
and/or alarm to users.
3) NSer-Response 719 P-ITS-S Request public transit reservatioh in
— the route.
4) Carbon-Free-Info 7.8 V-ITS-SG |Information on carbon-free zone
5) Notice-Message — V-ITS-SG {\ﬁtf)ftatzrge“gf:n‘f‘()::\n“nnatlon, warmmng,
afefor-alari-to-HSers:
8) Notice-Message . V-ITS-SG A text type of information, warning,
and/or alarm to users.
9 Notice-Message . V-ITS-SG A text type of information, warning,
and/or alarm to users.
10 © IS0 2021 - All rights reserved
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6.2.1.1.5 Mobile all transit

Table 5 shows the definition and message set for mobile all transit, in order to provide the eco-mobility

service by mobile all transit.

Table 5 — UC 1.4 Mobile all transit

Use case |Cluster 1. Route selection

Name UC 1. 4 Mobile all transit (MaT)

Brief description |Mobile all transit (MaT), a model similar to Maa$S describes a shift away from
personaily owned modes of transportation and towards mobpiiity 3ojutions that
are consumed as a service. This is enabled in Korea by combining traisportation
services from public and private transportation providers through ayunifiied gateway
that creates and manages the trip, which users can pay for withra single account.
This information shall include:

— MaT requests
— Eco-mobility service provision

Actor MaT provider, Nomadic device, Cloud server

Goal Eco-mobility service by MaT

Input Eco-mobility service request by nomadic devices

Output Eco-mobility utilization

Processing steps|1) User registers transaction\nformation about travel fare by trafsit card or
credit card.

2) User sets eco-mileagéfor transaction of travel fare.
3) User updates theuser information in case of card changes due tp replacing,
reordering, or lost.
4) Userrequests transaction of travel fare related to public transit, foll charges,
parking fee/etc.
5) Seypversends the results of transaction of travel fare related to puplic transit,
toll charges, parking fee, etc.
63 The user transit card is able to be utilized in the intermodal transfer with
discounted fare.

Message Step Name Subclause Exe Description

No.

1) Mobile-Card-Edit 79 P-ITS-S Datato beregistered in user fransit card.

3) Mobile-Card-Edit 79 P-ITS-S Datato beregistered in user fransit card.

%) Notice-Message L V-ITS-SG A text type of informatiof, warning,

and/or alarm to users.
6.2)2-) Service applications 2: Passenger-car-based

Figure 3 shows passenger-car-based service flow and use case clusters 2, 3 and 4.

© IS0 2021 - All rights reserved
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Figure 3 — Passenger-car-based service flow

6.2.2.1 UC Cluster 2: All-day driving

6.2.2.1.1

Table 6 shqws the definition and message set'for on-trip eco-driving support, in order to provide

On-trip eco-driving support

driving identification and notification through eco-driving requests.

Table 6 — UC 2.1 On-trip eco-driving support

Private vehicle

bCO-

Use case | |Cluster 2+ All-day driving

Name UC 2.1 On-trip eco-driving support

Brief description | On-trip eco-driving support might provide drivers with better fuel efficiepncy
while driving by combining several one-mile trips, by reducing the numbef of
engine stops, following the speed limit, maintaining the vehicles, etc.
This information shall include:
— Vehicle Identification Number (VIN)
— Drivers’ requests for eco-driving modes

12 © IS0 2021 - All rights reserved
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Table 6 (continued)
Actor Vehicle driver, Nomadic device, Cloud server
Goal Eco-driving identification and notification through eco-driving requests
Input Eco-driving request by nomadic device
Output Eco-driving display and notification

Processing steps

1) User's nomadic device periodically sends driving information including po-
sition of the vehicle, speed, etc. to server.

2) Server sends warning signal to vehicle while monitoring the speed which is
over the limit or inappropriate

5) Server sends weather information to mobile devices.

6) Server sends information on alternative routes in case of impe
the route to the destination.

7) Server calculates eco-points when user arrives at the destinatig
monitoring vehicle driving data from,origin.

3) Server sends information to user on congestion, delay, free flow] etc. on the
route to the destination.

4) Server sends information to user on accidents or incidérits, road york zones,
etc. on the route to the destination.

diments on

n based on

Message

Step Name Subclause Exe Description
No.
1) Eco-Driving-Info 710 P-ITS-S Rea.l-tlme driving informafion on user
vehicle.
2) Eco-Driving-Res 711 V-ITS-SG Rea_l-tlme monitoring data of user
vehicle.
3) Eco-Traffic-Info 7.12 V-ITS-SG | Traffic flow information for foute ahead.
4) Eco-Accident-Info | 744 V-ITS-SG Information about accidept and road
work zone for route ahead.
5) Eco-Weather-Info 713 V-ITS-SG Information on weather conditions for
route ahead.
6) Route-PlaniThfo 7 V-ITS-SG Anticipated route list by server to
personal car.

6.2{2.1.2 Route guidance and navigation

Table 7 shows the@efinition and message set for route guidance and navigation, in order to }

ecofroute guidahce and navigation.

'equest the

© IS0 2021 - All rights reserved
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Table 7 — UC 2.2 Route guidance and navigation

Use case |Cluster 2. All-day driving
Name UC 2.2 Route guidance and navigation
Brief description |Eco-route guidance and navigation can require a driver to enter a destination
code into the in-vehicle system in terms of eco-measures prior to time and cost
measures.
This information shall include:
— Route guidance information
— ECO-TOUTE guldance and navigation
Actor In-vehicle navigation, nomadic device
Goal Eco-information, navigation and guidance by in-vehicle navigation
Input Eco-route guidance requests
Output Eco-route guidance and navigation
Processing steps |1) User requests route guidance by inserting origin and-destination.
2) Server sends a list of routes adapted to conditions of optimal distance, niin-
imal time and costs, carbon-free zones, etc.
3) User selects one route as his/her own among@jthose in the list.
4) Once aroute is selected, the server sendsynformation about toll charge, fuel
consumption, eco-points to be expectedion the route to user.
5) When user leaves selected route while driving, alternative route is requedted
according to the current location and destination to server.
6) Server sends a new route to'user according to the current position and to|the
destination based on initial-¢onditions of route choice.
Message | Step No. Name Subclause Exe Description
1) Route-Plan-Req 7.4 P-ITS-S Request of route of personal car by yser.
2) Route-Plan-Info 75 V-ITS-SG Anticipated list of routes by servejr to
personal car.
3) User-Response 7.19 P-ITS-S Values of user choice to server.
4) Notice-Message . V-ITS-SG A text type of information, warn|ng,
and/or alarm to users.
5) Route-Navi-Réq 7.15 P-ITS-S Request of route of personal car by yser.
6) RouteNavi-Info  [7.16 v-ITS-sG | Route guidance from origin to des-
tination.
6.2.2.1.3 | Variableparking charging

Table 8 shqws the-definition and message set for variable parking charging, in order to manage the
demand andraccess through variable parking fee charging.

14
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Table 8 — UC 2.3 Variable parking charging

Use case |Cluster 2. All-day driving
Name UC 2.3 Variable parking charging
Briefdescription |Variable parking fee charging may be used as a transportation management
tool to reduce peak hour vehicle access and demand to park in a building or in
the central business district in the city with respect to time and location, that is
related to producing air pollution and greenhouse gas emissions.
This information shall include:
— Parking fee charging by time and location
— Eco-access control information
Actor Parking centre, nomadic devices
Goal Eco-demand and access management through variable parking fee ¢gharging
Input Parking fee charging strategy
Output Eco-access management
Processing steps|1) User's nomadic device periodically sends drivihg information including po-
sition of the vehicle, speed, etc. to server.
2) Server sends a list of parking places-hear the destination including vehicle
type to be permitted, costs, availabledots’to be parked, etc.
3) Userselects one parking place asthis or her own among those listed|on the map.
4) Server guides a route to theselected parking place as a destinatjon.
5) Incase of parking places located in CBD or in private buildings, sefrver guides
information on extra chidrges or eco-points deduction, etc. to user.
6) Server terminatgs route guidance when user enters the guided parking
places, or guides altérnative information on adjacent parking placef if there is
no parking lot available.
Mlessage Step Name Subclause Exe Description
No.
1) Eco-Driving-Infd 710 P-ITS-S Rea_l-tlme driving information on user
— vehicle.
2) Parking Lot-Info 717 V-ITS-SG Parklng places informationjabout costs,
— available lots, etc.
3) User-Response 7.19 P-ITS-S Values of user choice to sqrver.
4) Route-Plan-Info 75 V-ITS-SG Anticipated list of routes by server to
personal car.
5) Notice-Message . V-ITS-SG A text type of informatiop, warning,
and/or alarm to users.
6) Parking-Lot-Info 717 V-ITS-SG Parl.qng places informationfabout costs,
B available lots, etc.

© IS0 2021 - All rights reserved
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6.2.2.1.4 Variable area/road access charging

Table 9 shows the definition and message set for variable area/road access charging, in order to
management the eco-demand and access through variable area/road pricing charging.

Table 9 — UC 2.4 Variable area/road access charging

Use case |Cluster 2. All-day driving

Name UC 2.4 Variable area/road access charging

Brief description |Variable parking fee charging may be used as a transportation management tool
TO TedUCe peak our VENICIE access demand to park into a bullding or the cengral
business district in the city with respect to time and location, that is relatedl to
producing air pollution and greenhouse gas emissions.

This information shall include:
— Parking fee charging by time and location

— Eco-access control information

Actor Urban transport authority, Nomadic devices, Cloud server

Goal Eco-demand and access management through variablearea/road pricing charging
Input Area/road pricing charging strategy

Output Eco-access management

Processing steps |1) Nomadic device of the user sends thedriving information including position
of the vehicle, speed, etc. to server petiodically.

2) Server sends information on gongestion charge by the time in case in|the
route to user.

3) Server sends informatiomien toll gates in case in the route to user.

4) Server sends roadway information on carbon-free zone in case in the rqute
to user.

5) Server guidesalternative route in case the user vehicle not being permifted
to enter.

6) Serverinforms to charge extra costs or to deduct eco-points by travel rhile
in case.ofientering the carbon-free zone.

Message | Step No. Name Subclause Exe Description

1) Eco-Drivnfo 710 P-ITS-S Rea?-tlme driving information on yser
vehicle.

2) Nofice-Message . V-ITS-SG A text type of information, warn|ng,
and/or alarm to users.

3) Notice-Message . V-ITS-SG A text type of information, warn|ng,
and/or alarm to users.

4) Notice-Message . V-ITS-SG A text type of information, warn|ng,
and/or alarm to users.

5) Route-Plan-Info 75 V-ITS-SG Anticipated list of routes by server to
personal car.

6) Notice-Message V-ITS-SG A text type of information, warning,
and/or alarm to users.

6.2.2.2 UC Cluster 3: Driving and public transportation

6.2.2.2.1 On-trip eco-driving support (referring UC 2.1 On-trip eco-driving support)

On-trip eco-driving support is the same as use case 2.1.
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6.2.2.2.2 Route guidance and navigation (referring UC 2.2 Route guidance and navigation)

Route guidance and navigation is the same as use case 2.2.

6.2.2.2.3 Variable parking charging (referring UC 2.3 Variable parking charging)

Variable parking charging is the same as use case 2.3.

6.2.2.2.4 Park and ride guidance

Table 10 — UC 3.4 Park and ride guidance

rm drivers
hnsport.

Upe case

Cluster 3. Driving and public transportation

Name UC 3.4 Park and ride guidance

Brief description |Park and ride guidance system informs drivers who enter the urbgn roadway
networks about available parking spaces.cUser rides public transport to the
destination in order to reduce traffic demandby vehicles driving intd the central
business district in the city.
This information shall include:
— Parking space detection and guidance
— Park and ride information-provision

Actor Parking lots detection system, Parking guidance system

Goal Eco-traffic management by park and ride guidance

Input Parking space detection and guidance

Output Effectiveness.6ftraffic flow

Processing steps

1) User'smiomadic device periodically sends the driving informatio
positienofthe vehicle, speed, etc. to server.

2).. Server guides a list of parking places outside the city if the de
located in the downtown of the city.

3) Server sends a list of parking places near the destination in the d
the city, including vehicle type permitted, costs, available lots in which

4) Server guides a list of park and ride places in case of intermodal transfer

centre to public transport.

5) User selects one parking place as his or her own among those listed

6) Server sends detailed information about connecting transport nodes from

the park and ride places to destination.

n including
Ktination is
wntown of

to park, etc.

on the map.

]\’1essage

Step Name Subclause Exe Description
No.
1 Eco-Driving-Info 710 P-ITS-S Real-tlm_e driving information on
- user vehicle.
2) Notice-Message . V-ITS-SG A text type of information, warning,
and/or alarm to users.
Parking places information about
3) Parking-Lot-Info 717 V-ITS-SG |costs, available lots, intermodal
transfer, etc.
5) User-Response 719 P-ITS-S Values of user choice to server.
6) Parking-Ride-Info | 7.18 V-ITS-SG Information about connecting trans-
— port modes near parking places.

© IS0 2021 - All rights reserved
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6.2.2.2.5 Personalized multi-modal navigating

Table 11 shows the definition and message set for personalized multi-modal navigating, in order to
provide personalized journey planning for taking individual user preferences and availability into
account in transport services.

Table 11 — UC 3.5 Personalized multi-modal navigating

Use case |Cluster 3. Driving and public transportation

Name UC 3.5 Personalized multi-modal navigating

Brief description |Personalized multi-modal navigating is capable of planning with the rull spec-
trum of mobility services; combining individual and collective, fixed-schedulf as
well as on-demand modes of transport, while taking into account individual yser
preferences and the availability of transport services. It is also able tolpersonal-
ize journey planning for each individual user by employing a reconimendation
engine that builds a contextual model of the user from obserwvation of the uspr's
past travel choices.

This information shall include:
— User preferences

— Personalized eco-route guidance and journeyplanner

Actor Public transport provider, Nomadic device

Goal Eco-information, navigation and guidanceby personalized multi-modal navigating
Input Multi-modal connecting preference

Output Personalized eco-route guidance and journey planner

Processing steps |1) User requests route guidance by inserting origin and destination.
2) Server provides a variefy of routes from origin to destination.

3) While driving, the server guides the preferred routes selected by other ugers
to the front of the list:

4) While ridingpublic transit on a familiar route, the server guides the preferred
modes selected by the user to the front of the list.

5) While\riding public transit on an unfamiliar route, the server guides|the
preferfed'modes selected by other users to the front of the list.

6)-When user selects eco-measure first for mode choices, the server guides|the
routes of higher eco-points to the front of the list.

Message | Step No. Name Subclause Exe Description

1) Route-Plan-Req 74 P-ITS-S Schedule information registered by yser.

(o3

2) Route-Plan-Info 75 V-ITS-SG Rpute information with priority gro-
vided by server.

6.2.2.3 UCCluster 4: Driving and car sharing

6.2.2.3.1 On-trip eco-driving support (referring UC 2.1 On-trip eco-driving support)

On-trip eco-driving support is the same as use case 2.1.

6.2.2.3.2 Route guidance and navigation (referring UC 2.2 Route guidance and navigation)

Route guidance and navigation is the same as use case 2.2.

6.2.2.3.3 Variable parking charging (referring UC 2.3 Variable parking charging)

Variable parking charging is the same as use case 2.3.
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6.2.2.3.4 Variable area/road access charging (referring UC 2.4 Variable area/road access
charging)

Variable area/road access charging is the same as use case 2.4.

6.2.3 Service Applications 3: Non-passenger-car-based

Figure 4 shows non-passenger-car-based service flow and use case clusters 5, 6 and 7.

Cloud station Non-passenger-car-based 0o 1‘ Vehicle station
Uc11
uc1.2 uc7.2 »
” uci3 i Vehicle station uc7.3 BUS
UC 11 Schedule ue1a Personal station oeos 9,
uc7.s Tram /|subway

UC 1.2 Route ”'&\

Smart parking
plan ’ Transit -
) ' Users Parking|charging
Uc 1.3 Carbon
free zone Nomadic device Public vehicle
Mobile
uC 14 all transit
Route selection Uee 1# Vehicle [station
UC 6.2
Uc6.3 Car sharing
uc 6.4

Smart parking

Parking|charging

Area/roafl charging

Privatefvehicle

Figure 4.— Non-passenger-car-based service flow

6.2)3.1 UC Cluster 5: All-day public transportation

6.2{3.1.1 Park andride guidance (referring UC 3.4 Park and ride guidance)

Park and ride.guidance is the same as use case 3.4.

6.213.1.2\Personalized multi-modal navigation (referring UC 3.5 Personalized multi-rhodal
navligating)

Personalized multi-modal navigation is the same as use case 3.5.
6.2.3.2 UC Cluster 6: All-day car sharing

6.2.3.2.1 On-trip eco-driving support (referring UC 2.1 On-trip eco-driving support)

On-trip eco-driving support is the same as use case 2.1.

6.2.3.2.2 Route guidance and navigation (referring UC 2.2 Route guidance and navigation)

Route guidance and navigation is the same as use case 2.2.
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6.2.3.2.3 Variable parking charging (referring UC 2.3 Variable parking charging)

Variable parking charging is the same as use case 2.3.

6.2.3.2.4 Variable area/road access charging (referring UC 2.4 Variable area/road access

charging)

Variable area/road access charging is the same as use case 2.4.

6.2.3.3 UC Cluster 7: Public transportation and car sharing

6.2.3.3.1

On-trip ecd

6.2.3.3.2

Route guid

6.2.3.3.3

Variable pa

6.2.3.3.4

Parkandr

6.2.3.3.5
navigating

Personaliz

7 G-ITS
7.1 Schg

7.1.1 De

Table 12 shows the definition for Schedule-Info-Edit. Schedule-Info-Edit allows the user to create
formation,or modify it if necessary and save it on the server.

schedule ix

On-trip eco-driving support (referring UC 2.1 On-trip eco-driving support)

-driving support is the same as use case 2.1.

Route guidance and navigation (referring UC 2.2 Route guidance anddavigation)

Ance and navigation is the same as use case 2.2.

Variable parking charging (referring UC 2.3 Variable parking charging)

rking charging is the same as use case 2.3.

Park and ride guidance (referring UC 3.4 Park andride guidance)

de guidance is the same as use case 2.4.

Personalized multi-modal navigating (referring UC 3.5 Personalized multi-modal

)

ed multi-modal navigating is the same-as use case 3.5.

data exchange format

dule-Info-Edit

finition

lew

Table 12 — Definition of Schedule-Info-Edit

Name Schedule-Info-Edit
Message

Executor P-ITS-S
Description |User sends appointed place and time information to server to save his/her schedule
Name Data Type (Unit) |Description Cvt
Qel;thorlze d UTF8String Nomadic device unique key value issued by the server |M
Service ID UTF8String ID of service provided by G-ITS service application M
User ID UTF8String Individual unique ID (e.g. user1) M
Data format |UTF8String Data format received from server (e.g. xml, json) M
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Table 12 (continued)

. ID that classifies schedule by type (e.g. Go to work, Go to
Class ID UTF8String school, Meet a friend, etc.) M
Subject UTF8String Subject of schedule (e.g. ## meeting) M
Data Contents UTF8String Detailed description of schedule 0
t Start date of schedule, YYYYMMDDHH24MISS
parameter Start date GeneralizedTime M
(e.g.20170109112233)
End date of schedule, YYYYMMDDHH?24MISS
End date GeneralizedTime 0
€8 Z0T70T09TI2Z33]
Areaname |UTF8String City/Area name with schedule (e.g. Seoul-si, Jeju-dq, etc.) |O
Coordinate UTF8String Coordinate system name (GRS80) M
system
Latitude REAL Latitude to display the schedule locatjon on the mgp M
Longitude REAL Longitude to display the schedulgé lgcation on the rllap M
Selecting whether alarm is setbefore schedule stafts
Alarm NumericString M
(0: none, 1: 1 day before, 2;Vhour before, 3: cancel
7.12 Example

Tabje 13 shows the data structure and sample for Schedule:Info-Edit. It contains the schedul
GPS information that can be displayed on the map.

and|

Table 13 — Example for Schedule-Info-Edit

b title, date

sendSchedulelnfoEdit ::= SEQUENCEY{

ASN.1 authorized-key UTE8String,
service-id UTF8String,
user-id UTF8String,
data-format UTF8String,
class-id UTF8String,
subject UTF8String,
startdate GeneralizedTime,
énd-date GeneralizedTime OPTIONAL,
areaname UTF8String OPTIONAL,
coordinate-system UTF8String,
latitude REAL,
longitude REAL,
alarm NumericString

© IS0 2021 - All rights reserved
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Table 13 (continued)

{“ sendSchedulelnfoEdit”: {
Dataset “authorized-key”: “BVxqYelvQodFCNuAlzaSyO3mzw]eGv169qN”, /* UTF8String */
“service-id”: “GITS-1101-1", /* UTF8String */
“user-id”: “ USER001”", /* UTF8String */
“data-format”: “json”, /* UTF8String */
“class-id”: “SC021”, /* UTF8String */
“subject” “## Meeting”, /* UTESString */
“start-date”: “20190109112233”, /* GeneralizedTime */
“end-date™ “20191120143000", /* GeneralizedTime */
“areaname”: “Seoul-si”, /* UTF8String */
“coordinate-system”: “GRS80”, /* UTF8String */
“latitude™: “37.365148”, /* REAL*/
“longitude”: “126.970547", /* REAL */
“alarm” 1 /* NumericString<*/
3
7.2 Schegdule-Info-Req
7.2.1 Definition
Table 13 shows the definition for Schedule-Info-Req. Sehedule-Info-Req defines keywords for searghes

that the us

br passes to the server to retrieve his/her-schedule information.

Table 14 — Definition of Schedule-Info-Req

ID GITS2
Name Schedule- InforReq
Message
Executor P-ITS-S
Description |User@equests his/her schedule information to server
Name Data/Type (Unit) |Description Qut
ﬁ;}th orized UTF8String Nomadic device unique key value issued by the server |M
ServicelD UTF8String ID of service provided by G-ITS service application M
Data UserID UTF8String Individual unique ID (e.g. user1) M
paramet(T' Data format |UTF8String Data format received from server (e.g. xml, json) M
- H-thatetassittessehedile by typefesteotoerkteote
Class ID UTF8String school, Meet a friend, etc.) 0
Subject UTF8String Subject of schedule (e.g. :## meeting) 0
Contents UTF8String Detailed description of schedule 0
Start Date of schedule, YYYYMMDDHH24MISS
Start date GeneralizedTime 0
(e.g.:20170109112233)
End Date of schedule, YYYYMMDDHH24MISS
End date GeneralizedTime 0
(e.g.20170109112233)
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7.2.2 Example

Table 15 shows the data structure and sample for Schedule-Info-Req. It consists of schedule class,
subject, date, etc.

Table 15 — Example for Schedule-Info-Req

sendSchedulelnfoReq ::= SEQUENCE {
authorized-key UTF8String,
service-id UTF8String,
user-id UTF8String,
ASN1 data-format UTF8String,
class-id UTF8String OPTIONAL,
subject UTF8String OPTIONAL,
start-date GeneralizedTime OPTIONAL,
end-date GeneralizedTime OPTIONAL
}
“sendSchedulelnfoReq”: {
“authorized-key”:“BVxqYelvQodFCNuAlIzaSyO3mzw]eGv169gN”, /* UTF8String *
“service-id”: “GITS-1102-1", /XUTF8String */
“user-id”: “ USER001”, /* UTF8String */
Dataset “data-format”: “json”, /* UTF8String */
“class-id”: “SC021", /* UTF8String OPTIONAL */
“subject”: “## Meeting”, /* UTF8String OPTIONAL */
“start-date”: “20190109112233”, /* GeneralizedTime OPTIONAL */
“end-date”: “20191120143000” /* GeneralizedTime OPTIONAL */
}
7.3| Schedule-Info
7.3]1 Definition
TabEe 16 shows/the’ definition for Schedule-Info. Schedule-Info defines a structure for the server to
deliver the schedule result that meets the search condition to the user.
Table 16 — Definition of Schedule-Info
ID GITS3
Name Schedule-Info

Message
Executor V-ITS-SG

Description |Server sends schedule result data that meets search condition to user
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Table 16 (continued)

Name Data Type (Unit) Description Cvt

Result code |NumericString Value encoded by the user’s request processing result M
(e.g. 00)

Result UTF8String Message about user’s request processing result (e.g. "Suc-

message cessfully processed”)

Service ID UTF8String ID of service provided by G-ITS service application M

User ID UTF8String Individual unique ID (e.g.user1) M

Data format [UTF8String Data format received from server (e.g. xml, json)

Return count |INTEGER Number of results M

Data Schedule data|SEQUENCE OF Schedule list S
parameter . ID that classifies schedule by type (e.g. Go to work,,Go to
ClassID |UTF8String school, Meet a friend, etc.) M
Subject UTF8String Subject of schedule (e.g. ## meeting) M
Contents |[UTF8String Detailed description of schedule
Start date | GeneralizedTime Start date of schedule, YYYYMMDDHH?24MISS !
(e.g.20170109112233)
Enddate | GeneralizedTime End date of schedule, YYYYMMDDHH?24MISS J
(e.2.20170109112233)
Areaname |UTF8String City/Area Name with'sehedule (e.g. Seoul-si, Jeju-do, etc.) |
7.3.2 Expmple
Table 17 i a data structure and sample of Schedule<nfo, and when there are a plurality of resplts
meeting thle search condition, it is delivered in list form.
Table 17 — Example for Schedule-Info
sendSchedulelnfo ::= SEQUENCEY
ASN.1 result-code NuniericString,
result-message (UTF8String,
service-id UTF8String,
user-id UTF8String,
data-fornrat UTF8String,
return-count INTEGER,
schedule -data ::= SEQUENCE-OF SEQUENCE {
class-id UTF8String,
subject UTF8String,
start-date GeneralizedTime,
end-date GeneralizedTime OPTIONAL,
area name UTF8String OPTIONAL,
}
}
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“sendSchedulelnfo”: {

“result-code”: “00”,

“result-message”: “Successfully processed”,

“service-id”: “GITS-1102-2”,
“user-id”: “USER001”,

n, «

“data-format”: “json”,

“‘return-count”: 2
y

/* NumericString */
/* UTF8String */
/* UTF8String */

/* UTF8String */

/* UTF8String */
L% NTEGER */

IDataset

“schedule-data”™ [
{
“class-id”: “SC021”,
“subject”: “## Meeting”,
“start-date”: “20190109112233”,
“end-date”: “20190109143000”,

“area name”: “Seoul-si”,

“class-id”: “SC021”,

“subject”: “XX Seminar”,
“start-date”; “20190109153000”,
“end-date”: “20190109170000”,

“area name”: “Seoul¢si”,

/* SEQUENCE OF SEQUENCE*/

/* UTF8String */
/* UTF8String */

/* GeneralizédTime */

/* GeneralizedTime OPTIONAL
/* UTE8String OPTIONAL */

/* UTF8String */
/* UTF8String */

/* GeneralizedTime */

/* GeneralizedTime OPTIONAL
/* UTF8String OPTIONAL */

7.4 Route-Plan-Req

7.4]1 Definition

Table 18 shows the definition for Route-Plan-Req. Route-Plan-Req defines the data that a us

reqpest a route‘guide using Mycar to the server.

Table 18 — Definition of Route-Plan-Req

er sends to

D GITS%
Name Route-Plan-Req
Message
Executor P-ITS-S
Description User asks server for route to destination using Mycar
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Table 18 (continued)
Name Data Type (Unit) |Description Cvt
Authorized key |UTF8String Nomadic device unique key value issued by the server |M
Service ID UTF8String ID of service provided by G-ITS service application M
User ID UTF8String Individual unique ID (e.g. user1) M
Data format UTF8String Data format received from server (e.g. xml, json) M
: . Mode that the user uses to get to the destination (e.g.
Mode NumericString 1.myCar, 2.train, 3.express bus, 4.subway) M
. 17 dlslt uuiquc uuulbc1 tU deutlf_y u.)ius Vclliblc (1}“"{}}
VIN UTF8String JF34]KTU123456) d
Coordinate UTF8String Coordinate system name (GRS80) M
Data System
parameter |Departure ID UTF8String ID of the origin city d
Departure name |UTF8String Name that can represent origin (e.g. city, stdtion, building) |
Departure .
latitude REAL Departure latitude M
Departure .
longitude REAL Departure longitude M
Arrival ID UTF8String ID of destination city d
Arrival name UTF8String Na_rng that can represént destination (e.g. city, station, d
building)
Arrival latitude |REAL Arrival latitude M
Arrivallongitude | REAL Arrival longitude M
7.4.2 Expmple
Table 19 sHows a data structure and sample of Route-Plan-Req, which contains Mycar information, [GPS
coordinates of departure and arrival.
Table 19+ Example for Route-Plan-Req
sendRoutePlanReq #='SEQUENCE {
authorized-key UTF8String,
servicerid UTF8String,
usersid UTF8String,
data-format UTF8String,
mode NumericString,
VIN UTF8String OPTIONAL,
CUVUIT d;uatc D)’ DtClll UTFSStl ;‘15’
ASN.1 departure id UTF8String OPTIONAL,
departure name UTF8String OPTIONAL,
departure latitude REAL,
departure longitude REAL,
arrival ID UTF8String OPTIONAL,
arrival name UTF8String OPTIONAL,
arrival latitude REAL,
arrival longitude REAL
}
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Table 19 (continued)

“sendRoutePlanReq”: {
“authorized-key”: “BVxqYelvQodFCNuAlzaSyO3mzw]eGv169qN”, /* UTF8String,
“service-id”: “GITS-1201-1", /* UTF8String */
“user-id”: “ USER001”", /* UTF8String */
“data-format”: “json”, /* UTF8String */
“mode”: 1 /* NumericString */
“VIN: “I MHJE3AJKTUL23456" /* UTESString OPTIONAL */
“coordinate-system”: “GRS80”, /* UTF8String */
Dataset “departureid”: “”, /* UTF8String OPTIONAL */
“departure name”: “”, /* UTF8String OPTIONAL */
“departure latitude” 37.365148, /* REAL */
“departure longitude” 126.970547, /*REAL */
“arrival ID: “”, /* UTF8String OPTIONAL */
“arrival name”: “”, /* UTF8String OPTIONAL */
“arrival latitude”: 36.338369, /* REAL */
“arrival longitude”: 127.393381 JEREAL */
)
7.5 Route-Plan-Info
7.5{1 Definition

Table 20 shows the definition of RoutesPlan-Info. Route-Plan-Info sends data to the user| for server
guidlance to the Mycar.
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Table 20 — Definition of Route-Plan-Info

ID GITS5
Name Route-Plan-Info
Message
Executor V-ITS-SG
Description Server sends result data for route request to user
Name Data Type (Unit) |Description Cvt
Result code NumericString Value encoded by the user’s request processing M
result (e.g. 00)
Result message UTF8Strin Message about USer STEqUEST PrOCESSINE TESUIT(EE.
& § "Successfully processed”) l\il
Service ID UTF8String ID of service provided by G-ITS service applieation I\II
Data format UTF8String Data format received from server (e.g. xml, json) M
Departure ID UTF8String ID of the origin city q
Name that can represent origin
Departure name UTF8String q
(e.g. city, station, building)
Arrival ID UTF8String ID of destination city q
Name that can representrdestination
Arrival name UTF8String q
(e,g,: city, station, building)
Return count INTEGER Number of results M
Return datal SEQUENCE OF Bundle of routéjresults of the same type S
Plan number INTEGER Priority of ¥esults M
Mode that the user uses to get to the destination
Mode UTF8String N
(esg!d.myCar, 2.train, 3.express bus, 4.subway)
Selection UTF8String Whe'th’e‘r ‘Ehe user is selected by the given route N
(e.g.'Y','N")
Return Data2 SEQUENCE QF Bundle of detailed route results by return datal |§
Line ID UTF8String Line ID of public transit (4
Line name of public transit
Line name UTF8String q
(e.g. Line 1, Line 2)
Seat grade ID UTF8String Seat grade ID of public transit (e.g. §&, 25, etc.) |
Seat gradename |UTF8String Seat grade name of public transit (e.g. 54, &, etc.) |
Vehicle aumber |UTF8String Vehicle number of public transit (e.g. 7&x}) d
Seatnumber UTF8String Reserved seat number of public transit (e.g. 4D) (4
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Table 20 (continued)

Data ) ] ) Departure time of public transit
parameter Departure time |GeneralizedTime (e.2. YYYYMMDDHH24MISS)
Arrival time of public transit
Arrival time GeneralizedTime
(e.. YYYYMMDDHH24MISS)
:(Sl}c,)sotrgrilnate UTF8String 'rInyaptieO(r:)lf(cef)gc?r(f'lliarslaSt(g system used to provide infor-
Departure ID UTF8String ID of the origin city
Departure name | UTF8String Name that can represent origin
(e.g. city, station, building)
E\iﬁiﬁgre REAL Departure latitude
E)i%?ggge REAL Departure longitude
Arrival ID UTF8String ID of destination city
Name that can represerit destination
Arrival name UTF8String
(e.g. city, station,building)
Arrival latitude |[REAL Arrival latitudé
Arrivallongitude |[REAL Arrival longitude
Coordinates from departure to arrival
(xml-> GML, json -> geojson)
"geometry": {
"type": "Polygon",
"coordinates": [
Geometry data |UTF8String [
[100.0, 0.0], [101.0, 0.0], [101.0, 1.0]
[100.0, 1.0], [100.0, 0.0]
]
]
}
z‘é‘:tnsportation REAL Transportation cost for trip
Monetary unit |UTF8String Monetary unit by country
7.5{2 ~Example
Table ZT shows a data structure and sample for Route-Plan-Info, which includes GPS coordinates of

departure and arrival, coordinates for route.
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Table 21 — Example for Route-Plan-Info

ASN.1

sendRoutePlanInfo ::= SEQUENCE {

result-code NumericString,
result-message UTF8String,
service-id UTF8String,
data-format UTF8String,
departure ID UTF8String OPTIONAL,
departtre-frame—HFSStrins 0P HONAL;
arrival ID UTF8String OPTIONAL,
arrival name UTF8String OPTIONAL,
Return-Count INTEGER,
Return-Datal == SEQUENCE OF SEQUENCE {
plan-number INTEGER,
selection UTF8String,
mode UTF8String,
Return Data2 ::= SEQUENCE OF SEQUENCE {
line ID UTF8String OPTIONAL,
line name UTF8String OPTIONAL,
seat grade ID UTF8String QPTIONAL,
seat grade name UTF8String OPTIONAL,
vehicle number UTF8String OPTIONAL,
seat number UTF8String OPTIONAL,

departure time

arrival time

GeneralizedTime OPTIONAL,
GeneralizedTime OPTIONAL,

coordinate systém UTF8String,
departure ID UTF8String OPTIONAL,
departuyre name UTF8String OPTIONAL,
departure latitude REAL,

departure Longitude REAL,

arrival ID UTF8String OPTIONAL,
arrival name UTF8String OPTIONAL,
arrival latitude REAL,

arrival longitude REAL,

geometry data UTF8String,
transportation cost REAL,

Monetary unit UTF8String

30
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Table 21 (continued)

“sendRoutePlaninfo”: {

“result-code”: “00”, /* NumericString */

“result-message”: “Successfully processed”,  /* UTF8String */
“service-id”: “GITS-1201-2",

/* UTF8String */
“data-format”: “json”, /* UTF8String */
“departure ID”: “” /* UTF8String OPTIONAL */
“departure name”; /* UTE8String OPTIONAL */

“arrival ID”: *” /* UTF8String OPTIONAL */

/* UTF8String OPTIONAL */
/* NTEGER */
/* SEQUENCE OF SEQUENCE */

“arrival name”: “”
“return-Count”: 2,

“route-Plan-Data”™ [

{
“plan-number”: 1, “selection” “N”, “mode™: 1,
“Return Data”: {
“line ID”: “”, “line name”: “”, “seat gradedD”:™”, “seat grade name”: “”
“vehicle number”: “1 MH]JF34]JKTBUY123456" “seat number”: “”
"departure time”: “”, “arrival time”: “”, “coordinate system”: “GRS80”, "departure
ID”: “”, “departure name”: “”

"departure latitude”: 37.365148, “departure longitude”: 126.970547,

arrival ID”: “”, “arrivalbname”: “”, “arrival latitude”: 36.338369, “arrivalllongitude”:
127.393381,

“geometry data?:{

"type!: 'Polygon”,

Dataset "coordinates": [
[
[100.0, 0.0], [101.0, 0.0], [101.0, 1.0], [100.0, 1.0], [100.0, 0J0]
]
]
b
‘transportation cost”: 25700, “monetary unit”: “#”
}

b
t

plan-number”: 1, “selection”: “N”, “mode™: 1,
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Table 21 (continued)

“return Data”: {

“line ID”: “”, “line name”: “”, “seat grade ID”: “”, “seat grade name”: *”,
“vehicle number”: “1 MHJF34]JKTU123456" “seat number”: “”,
“departure time”: “”, “arrival time”: “”, “coordinate system”: “GRS80”, “departure ID":

», un

“”, “departure name”: “”,
“departure latitude”: 37.365148, “departure longitude”: 126.970547,

»,oun «

“arrival ID”: “”, “arrival name”: “”, “arrival latitude”: 36.338369, “arrival longitude”:

127.393501,
“geometry data”: {
"type": "Polygon",
"coordinates": [

[
[100.0, 0.0], [101.0, 0.0], [101.0, 1.0], [100.0, 1.0],-{100.0, 0.0]

2

“transportation cost”: 27900, “monetary unit”: %"

7.6 Route-Pub-Req

7.6.1 Définition

Table 22 shows the definition for Route-Pub-Req. Route-Pub-Req defines the data that a user sends to
request a rpute guidance to a seryerusing public transportation.

Table 22 — Definition of Route-Pub-Req

ID GITS6
Name Route-Pub-Req
Message|
Executor P-ITS-S
Description User asks server for route to destination using public transportation
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Table 22 (continued)

Name Data Type (Unit) |Description Cvt
Authorized key |UTF8String Nomadic device unique key value issued by the server |M
Service ID UTF8String ID of service provided by G-ITS service application M
User ID UTF8String Individual unique ID (e.g. user1) M
Data format |UTF8String Data format received from server (e.g. xml, json) M
Departure date | GeneralizedTime |Departure date (e.g. 20170109) M
Cocirdlnate UTF8String '}"ypeﬂorf((‘:ggfdmate system used to provide information M
oyo\.cul LC.S. Ul\\)UUJ
Departure ID |UTF8String ID of the origin city 0
Name that can represent origin

Data Departure | ;rpggiring P 8 0

parameter |name (e.g. city, station, building)
Departure .
latitude REAL Departure latitude M
Departure .
longitude REAL Departure longitude M
Arrival ID UTF8String ID of destination city 0
Arrival name |UTF8String Namg that can reptesent destination (e.g. city, stption, 0

building)

Arrival latitude [REAL Arrival latitude M
Arrlyal REAL Arrival longitude M
longitude

7.6)2 Example

Table 23 shows a data structure and sample for Route-Pub-Req, which includes the depa
coordinates of the departure and arrivalffor display on the map.

Table-23 — Example for Route-Pub-Req

rture date,

sendRoutePubReg:= SEQUENCE {

ASN.1 authorized-key UTF8String,
service=id UTF8String,
user-id UTF8String,
data-format UTF8String,
departure date GeneralizedTime,
coordinate system  UTF8String,
departure ID UTF8String OPTIONAL,
departure name UTF8String OPTIONAL,
departure latitude REAL,
departure longitude EAL,
arrival ID UTF8String OPTIONAL,
arrival name UTF8String OPTIONAL,
arrival latitude REAL,
arrival longitude REAL
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Table 23 (continued)

“sendRoutePubReq”: {

Dataset “authorized-key”: “BVxqYelvQodFCNuAlzaSyO3mzw]eGv169qN”, /* UTF8String */
“service-id”:: “GITS-1202-1", /* UTF8String */
“user-id”: “ USER001", /* UTF8String */
“data-format”: “json”, /* UTF8String */
“departure date” “20190516”, /* GeneralizedTime */
“coordinate system”: “GRS80”, /* UTE8String */
“departure ID”: ””, /* UTF8String OPTIONAL */
“departure name”: “”, /* UTF8String OPTIONAL */

“departure latitude”: 37.365148, /*REAL */
“departure longitude”: 126.970547, /* REAL*/

“arrival ID”: “”, /* UTF8String OPTIONAL */
“arrival name”: “, /* UTF8String OPTIONAL */
“arrival latitude”: 36.338369, /* REAL*/
“arrival longitude”: 127.393381 /*REAL*/
}
7.7 Route-Pub-Res
7.7.1 Definition
Route-Pub}Res delivers data to the user for route guidance by the server on public transport.
Table 24 — Definition of Route-Pub-Res
ID GITS7
Name Route-Pub-Res
Message
Executor V-ITS-SG
Description User sends a list of routes to reach the destination by public transport.
34
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Table 24 (continued)
Name Data Type (Unit) |Description Cvt
Result code NumericString Value encoded by the user’s request processing result M
(e.g. 00)
Result message UTF8String E/[essage about user’s refluest processing result (e.g. M
Successfully processed”)
Service ID UTF8String ID of service provided by G-ITS service application |M
Data format UTF8String Data format received from server (e.g. xml, json) M
Return count INTEGER Number of results M
Return data SEQUENCE OF Bundle of route results of the same type S
. Mode that the user uses to get to the destinatiop (e.g.
Mode UTF8String 1.myCar, 2.train, 3.express bus, 4.subway) M
Line ID UTF8String Line ID of public transit M
Line name of public transit
Line name UTF8String M
(e.g. Line 1, Line 2)
Seat grade ID of publictransit
Seat grade ID UTF8String M
(1: Sclass, 2: A class;etc.)
Seat grade name-of public transit
seat grade UTF8String & P M

(e.g. S class{A class, etc.)
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Table 24 (continued)
Vehicle number [UTF8String Vehicle number of public transit M
Seat number UTF8String Reserved public transit seat number (e.g. 4D) M
sDtZF;?;rEl;]r)e UTF8String Departure station ID for public transit
Departure ) Departure station name for public transit
. UTF8Strin 0
station name 8 (e.g. ## station)
i\r:rlval station UTF8String Arrival station ID for public transit 0
Arrival station UTF8String Arrival station name for public transit A
name (e.g. ## station)
Departure time of public transit
Departure time |GeneralizedTime M
(e.g. YYYYMMDDHH24MISS)
Arrival time of public transit
Arrival time GeneralizedTime M
(e.g. YYYYMMDDHH24MISS)
Departure ID UTF8String ID of the origin city q
Data Departure UTF8String Name that can represent otigin d
parameter name (e.g. city, station, building)
Arrival ID UTF8String ID of destination,city q
Arrival UTF8Stri Name that can‘represent destination :
rrival name trin
8 (e.g. city, station, building)
Coordinate . Type of eqordinate system used to provide information
system UTF8String (e.g-GRS80) N
l[z)a iﬁiﬁ;re REAL Departure Latitude M
E)i%?ggze REAL Departure Longitude I\II
Arrival latitude |[REAL Arrival Latitude I\II
Arrivallongitude |[REAL Arrival Longitude I\II
;F;Satnsportatlon REAL Transportation cost for trip I\Il
Monetary unit,» |[UTF8String Monetary unit by country M
Date of reservation
Date of ‘ GeneralizedTime M
reservation (e.g. YYYYMMDDHH24MISS)
7.7.2 Expmple
Table 25 Sl uvwo d data Dtl ubtul < qud ocuuplc fUl Ruutc Pub RCD VVhi\.h iu\.}udco additluual illfUl I1Id i

such as station name and seat number depending on the type of public transportation.

36
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ASN.1

sendRoutePubRes ::= SEQUENCE {

result-code NumericString,

result-message UTF8String,

service-id UTF8String,

data-format UTF8String,

return-count INTEGER,

rettr-date SEQUENECE-OF-SEQUENEET
mode UTF8String,
line ID UTF8String,
line name UTF8String,
seat grade ID UTF8String,
seat grade name UTF8String,
vehicle number UTF8String,
seat number UTF8String,
departure station ID UTF8String OPTIONAL,
departure station name UTF8String OPTIONAL,
arrival station ID UTF8String OPTIONAL,
arrival station name UTE8String OPTIONAL,
departure time GeneralizedTime,
arrival time GeneralizedTime,
departure ID UTF8String OPTIONAL,
departure name UTF8String OPTIONAL,
arrival ID UTF8String OPTIONAL,
arrival name UTF8String OPTIONAL,
Coordinate’System UTF8String,
departure latitude REAL,
departure longitude REAL,
arrival latitude REAL,
arrival longitude REAL,
transportation cost REAL,
Monetary unit UTF8String,

date of reservation

GeneralizedTime
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Table 25 (continued)

Dataset

“sendRoutePubRes”: {

“result-code”: “00”,
“result-message”: “Successfully processed”,
“service-id”: “GITS-1202-2",

“data-format” “json”,

“return-count”: 1,

“veturn-data”:- [
T

/* NumericString */
/* UTF8String */
/* UTF8String */
/* UTF8String */
/* INTEGER */

/* SEQUENCE-OFE SEQUENCE */
7 ~ ~ 7

“mode”: 2,

“line ID”: “NAEK010300”,

“line name”: “Line 17,

“seat grade ID”: “1”,

“seat grade name”: “S class”,

“vehicle number”: “7”,

“seat number”: “4D”,

“departure station ID”: “NAEK177”,
“departure station name”: “## station”,
“arrival station ID”: “NAEK032”,
“arrival station name”: “@@ station”,
“departure time”: 201910012020,
“arrival time”: 201610012115,

», an

“departure ID”: *”,

», «n

“departure name”: “”,

», oun

“arrival ID”: “”,

“arrival name”: “”,

“Coordinate System”: “GRS80”,
“departuredatitude” 37.365148,
“departuredongitude”: 126.970547,
“arrivallatitude”: 36.338369,
“arrival longitude”: 127.393381,
“transportation cost”: 37500,
“monetary unit”: “%”,

“date of reservation”: 201909012115

/* UTF8String */
/* UTF8String */
/* UTF8String */
/* UTF8String */
/* UTF8String */
/* UTF8String */
/* UTF8String */
/* UTE8String OPTIONAL */
/*UTF8String OPTIONAL */
JEUTF8String OPTIONAL */
/* UTF8String OPTIONAL */
/* GeneralizedTime */
/* GeneralizedTime */
/* UTF8String OPTIONAL */
/* UTF8String OPTIONAL */
/* UTF8String OPTIONAL */
/* UTF8String OPTIONAL */
/* UTF8String */
/* REAL */
/* REAL */
/* REAL*/
/* REAL */
/* REAL */
/* UTF8String */

/* GeneralizedTime */

7.8 Carbon-Free-Info

7.8.1 Definition

Carbon-Free-Info defines the data provided to the user when a carbon-free zone exists in the path to

the destination.

38
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Table 26 — Definition of Carbon-Free-Info

ID GITS8
Message Name Carbon-Free-Info
Executor V-ITS-SG
Description Server sends information data to user when carbon-free zone exists on path.
Name Data Type (Unit) |Description Cvt
Result code NumericString \éa:lglll%g)ncoded by the user’s request processing result M
Result message |UTF8String }'Véebbdge about USer's TEqUEST processinmg resuit (e.g. M
uccessfully processed”)
Service ID UTF8String ID of service provided by G-ITS service applicati¢n M
Data format UTF8String Data format received from server (e.g.xml, json) M
Return count INTEGER Number of results M
Return data SEQUENCE OF Bundle of carbon-free zone seatch-result S
g g;ebl%“'fre ®luTF8String Carbon-free zone ID (12478965) M
State name UTF8String Name of state where éarbon-free zone is located 0
City name UTF8String City name in whieh carbon-free zone is located 0
]?:: :meter Setting year |UTF8String Year in whichiearbon-free zone is set 0
g;:tre(hilnate UTF8String '{gge Goé ;gc()]l)“dinate system used to provide infornjation M
Coerdinates indicating carbon-free zone
{xml -> GML, json -> geojson)
"geometry": {
"type": "Polygon",
"coordinates": [
Geometry data| SEQUENCE OF [ M
[100.0, 0.0], [101.0, 0.0], [101.0, 1.0],
[100.0, 1.0], [100.0, 0.0]
]
]
)

© IS0 2021 - All rights reserved

39


https://standardsiso.com/api/?name=a44f6d29788a94cacf744a8ffa814a07

IS0 20529-2:2021(E)

7.8.2 Example

Table 27 shows a data structure and sample for Carbon-Free-Info, which contains polygonal coordinates.

Table 27 — Example for Carbon-Free-Info

sendCarbonFreelnfo ::= SEQUENCE {
ASN.1 result-code NumericString,
result-message UTF8String,
cnvvina id TTTE‘QCi—wing’
data-format UTF8String,
return-count INTEGER,
return-data = SEQUENCE-OF SEQUENCE {
green-zone-id UTF8String,
state name UTF8String OPTIONAL,
city name UTF8String OPTIONAL,
setting year UTF8String OPTIONAL,
coordinate system UTF8String,
geometry data SEQUENCE OF
}
}
“sendCarbonFreelnfo”: {

Datasef “result-code”: “00”, /* NumericString */
“result-message”: “Successfully precessed”, /* UTF8String */
“service-id”: “GITS-1301-2", /* UTF8String */
“data-format”: “json”, /* UTF8String */
“return-count”: 1, /* INTEGER */
“Carbon-Free-data®: { /* SEQUENCE-OF SEQUENCE */

“carbon-free-zone-id”: “GZ0651867”, /* UTF8String */
“state ndme”: “###”, /* UTF8String OPTIONAL */
“cifyifame”: ‘@@@”, /* UTF8String OPTIONAL */
‘Setting year”: “20100726”, /* UTF8String OPTIONAL */
“coordinate System”: “GRS80”, /* UTF8String */
“geometry data” : {
"type": "Polygon",
"coordinates": [
[
[100.0, 0.0], [101.0, 0.0], [101.0, 1.0], [100.0, 1.0], [100.0, 0.0]
]
]
}
}
}
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7.9 Mobile-Card-Edit

7.9.1 Definition

Table 28 shows the definition for Mobile-Card-Edit. Mobile-Card-Edit defines the data that the user
passes to the server to register a card to pay for the transportation.

Table 28 — Definition of Mobile-Card-Edit

ID GITS9
Name Mobile-Card-Edit
Message
Executor P-ITS-S
Description User registers payment card information on server.
Name Data Type (Unit) |Description Cvt
Authorized key |UTF8String Nomadic device unique key valuedissued by the s¢rver |M
Service ID UTF8String ID of service provided by G-ITS)service application M
User ID UTF8String Individual unique ID (e.g, user1) M
Data format |UTF8String Data format received fronrserver (e.g. xml, json) M
Type of card the user‘has registered for transporta-
Card type UTF8String tion M
(1. credit card;2. debit card, etc.)
Data Company:that issued card
parameter |Card company |UTF8String M
(e.g. Citybank)
Card number |[UTF8String Card number (e.g. 5874-9682-0000-0000) M
€ard valid year
Valid year NumericString M
(e.g. 2022)
Car valid month
Valid month  |NumericString M
(e.g. 10)
Availability of transportation fee
Enabled UTE8String M
(Y:possible, N:impossible)
7.92 Example
Table 29 shows a data structure and sample for Mobile-Card-Edit, which contains informatjon such as
car [number and&alid year/month.
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Table 29 — Example for Mobile-Card-Edit

sendMobileCardEdit ::= SEQUENCE {

Authorized-Key UTF8String,
Service-1D UTF8String,
User-ID UTF8String,
Data-Format UTF8String,
€are-COmpPay HHESSErings
card number UTF8String,
valid year NumericString,
valid month NumericString,
enabled UTF8String

}

“sendMobileCardEdit”: {
“authorized-key”: “BVxqYelvQodFCNuAlzaSyO3mzw]eGv169qN”,* /* UTF8String */
“Service-ID": “GITS-1401-1", /* UTF8String */.
“User-ID": “USER001”, /* UTF8String */
“data-format”: “json”, /* UTF8String */

Dataset “card type”: “1”, /* UTE8String */

“card company”: “Gold Bank”, /* UTF8String */
“card number”: “1234-5678-9012-3456";,'© /* UTF8String */

“valid year”: 25,
“valid month”: 11,

“enabled”: “Y”

/* NumericString */
/* NumericString */
/* UTF8String */

7.10 Eco-Driving-Info

7.10.1 Definition

Table 30 shows a definition for Eco-Driving-Info. Eco-Driving-Info defines the data provided to|the

server to analyse whether the real-time driving information from the moving vehicle reflects ¢co-
driving.
Table 30 — Definition of Eco-Driving-Info
ID GITS10
Name Eco-Driving-Info
Message |Executor P-ITS-S
— When the user uses Mycar or Sharing car, real-time driving information for the
Description

vehicle is periodically displayed on the server.

42
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Table 30 (continued)

Name Data Type (Unit) |Description Cvt
Authorized key |UTF8String Nomadic device unique key value issued by the server | M
Service ID UTF8String ID of service provided by G-ITS service application M
User ID UTF8String Individual unique ID (e.g. user1) M
Data format UTF8String Data format received from server (e.g. xml, json) M
17-digit unique number to identify using vehicle
VIN UTF8String M
(e.g. IMHJF34]JKTU123456)
Vehicle type
Data Vehicle type UTF8String M
parameter (1.EV, 2.gasoline vehicle, 3.diesel car, etc.)
Current time the vehicle is driving
Current time GeneralizedTime M
(e.g. YYYYMMDDHH24MISS)
Road number |UTF8String Road number the vehicle is drivifig 0
Current speed |REAL Current speed the vehicle is driving (km/H) M
Coordinate . Type of coordinate system.ised to provide infornjation
system UTF8String (e.g. GRS80) M
Latitude REAL Current latitude the véhicle is driving M
Longitude REAL Current longitude the vehicle is driving M
7.10.2 Example

Tabje 31 shows a data structure and sample for Eco:Driving-Info, which includes informatjon such as

VIN

, road number and current speed.

Table 31 — Example for Eco-Driving-Info

“sendEcoDrivinglnfo ::= SEQUENCE {

ASN.1 authorized-key UTF8String,
service-id UTF8String,
user-id UTF8String,
data-format UTF8String,

VIN UTF8String,

yehicle type UTF8String,

current time GeneralizedTime,

road number UTF8String OPTIONAL,
current speed REAL,
Coordinate-Systent HHESStrine

Latitude REAL,

Longitude REAL
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Table 31 (continued)

Dataset

“data-format”:
“VIN ”: “1MHJF34JKTU123456”",

“vehicle tunpe”: “3”
r Y

sendEcoDrivingInfo”:  {
“authorized-key”: “BVxqYelvQodFCNuAlzaSyO3mzw]eGv169qN”,
“service-id”: “GITS-2101-1",
“user-id”: “USER001”,

», o«

json”,

/* UTF8String */
/* UTF8String */
/* UTF8String */
/* UTF8String */
/* UTF8String */

/* UTESString */
7 57

“Latitude”:
“Longitude”: 127.393381

“current time”: “20190512094516",
“road number”: “17”,
“current speed”: 85,

“Coordinate System”: “GRS80”,

36.338369,

/* GeneralizedTime */
/* UTF8String OPTIONAL */
/* REAL */
/* UTF8String */
/* REAL*/
/* REAL*/

7.11 Eco-Driving-Res

7.11.1 D¢finition

Table 32 sHows a definition of Eco-Driving-Res. Eco-DrivingzRes analyses real-time driving informagion
and define$ the data delivered to guide the user on eco-driving.
Table 32 — Definition of Eco-Driving-Res
ID GITS11
Name Eco-Driving-Res
Message| |Executor V-ITS-SG
- Server analyses real-time driving information for the vehicle sent by the user gind
Description . L - .
sends.a eaution notice in case of deviation from the eco-policy.
Name Data, Type (Unit) |Description avt
Result code _[UTF8String Value encoded by the user’s request processing result (e.g. 00) | M
Result mesédge | UTF8String Mesiage about user’s re”quest processing result N
(e.g. "Successfully processed”)
Service¥D UTF8String ID of service provided by G-ITS service application M
User ID UTF8String Individual unique ID (e.g. user1) M
Data format |UTF8String Date format (e.g. xml, json) M
Information |UTF8String Guides and warning phrases for driving on eco M
i i Contents that violated eco-drivin
Violation|yrpgsiring & M
content (e.g. aggressive deceleration, aggressive acceleration, etc.)
Time when the eco-driving violation began
Start time GeneralizedTime M
(e.g. YYYYMMDDHH24MISS)
Time when the eco-driving violation ended
End time GeneralizedTime M
(e.g. YYYYMMDDHH24MISS)
Data Max speed INTEGER Maximum speed for eco-driving violations (km/h) M
parameter |Min speed INTEGER Minimum speed for eco-driving violations (km/h) M
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Table 32 (continued)

Duration for eco-driving violations

Duration INTEGER M
(unit: sec)

chumulated REAL Eco-mileage that the user originally owned M

mileage

Deduction REAL Eco-mileage that should be deducted in violation of eco-

mileage driving

Final mileage |[REAL Last remaining mileage
Recent grndp ahout pr‘n-mi]pngp

Recent grade |UTF8String M
(e.g.A,B,C.L)
Final grade about eco-mileage

Final grade UTF8String M
(e.g. A B, C..)

7.11.2 Example

Tabje 33 shows a data structure and sample for Eco-Driving-Res, which includes informatfon on eco-
driying violations, messages and mileage.

Table 33 — Example for Eco-Driving-Res

sendEcoDrivingRes ::= SEQUENCE {

ASN.1 result-code UTF8String,
result-message UTF8String,
service-id UTF8String;
user-id UTF8String,
data format UTE8String,
information UTF8String,

violation content UTF8String,

start time GeneralizedTime,
end time GeneralizedTime,
max.speed INTEGER,
nmin Speed INTEGER,
duration INTEGER,

accumulated mileage REAL,

deduction mileage REAL,

final mileage REAL,
recent grade UTF8String,
final grade UTF8String
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Table 33 (continued)

“inforation”:- “limit sneed exceeded”
1 g y

“sendEcoDrivingRes”  {
Dataset “result-code™ “00” /* UTF8String */
“result-message”: “Successfully processed”, /* UTF8String */
“service-id”: “GITS-2101-2", /* UTF8String */
“user-id”: “ USER001”, /* UTF8String */
“data format”: “json”, /* UTF8String */

/* UTEQString */
7 57

n, «

“violation content”: “overspeed”,
“start time”: 20190421112533,
“end time”: 20190421114530,

/* UTF8String */
/* GeneralizedTime */

/*GeneralizedTime */

“max speed”: 60, /* INTEGER */
“min speed”: 30, /* INTEGER */
“duration”: 2003, /* INTEGER */
“accumulated mileage”: 2531, /* REAL */
“deduction mileage”: 5, /* REAL*/
“final mileage™: 2526, /* REAL™*/
“recent grade”: “AA”, /SUTF8String */
“final grade”: “AB” /* UTF8String */

7.12 Eco-Iraffic-Info

7.12.1 Ddfinition

Table 34 siows a definition for Eco-Traffic-Info. Eco-Traffic-Info defines the data delivered to the yiser
by analysing the traffic situation for thie'route ahead.

Table 34 — Definition of Eco-Traffic-Info

ID GITS12
Name Eco-Traffic-Info
Message| |Executor V-ITS-SG
NY Server delivers traffic information in the forward direction while the us¢r is
Description . L
following the driving route.
Name Data Type (Unit) Description Qqut
Result code NumericString Value encoded by the user’s request processing result M
(e.g. 00)
Result message |UTF8String 'l?/[essage about user’s r(iquest processing result (e.g. M
Successfully processed”)

Service ID UTF8String ID of service provided by G-ITS service application |M
Data format UTF8String Data format received from server (e.g. xml, json) M
Return count INTEGER Number of results M
Return data SEQUENCE OF Bundle of traffic information results of the same type|S

Road number |[UTF8String Road number the vehicle is driving 0

Name of the traffic information start location
UTF8String 0
(e.g. xx building, etc.)

Name of start
point
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Table 34 (continued)

Name of end

Name of the traffic information end location

. UTF8String
point (e.g. post office)
Latitude of REAL Latitude of the traffic information start location
start point (e.g. 35.23364)
Longitude of REAL Longitude of the traffic information startlocation
start point (e.g. 126.38456)
Latitude of Latitude of the traffic information end location
, REAL
end point (e.g. 37.365148)
Longitude of REAL Longitude of the traffic information end location
end point (e.g. 126.970547)
Total distance of traffic informationsection
Distance REAL
Data (unit: m)
payameter Start node ID [UTF8String Node ID of traffic information‘start location
End node ID |UTF8String Node ID of traffic information end location
Average link speed from the start point to the end|point
Link speed |REAL of the vehicles
(unit: km/h)
. Average linktravel time from the start point to tHe end
Link travel  |opa¢ point of the vehicles
time
(unit;'sec)
Traffic condi- N Stri Code indicating traffic conditions
. umericStrin N N =
tion code (o 259, 02: M, 03: HH 5)
Information Time that generated traffic information
generation |GeneralizedTime
time (e.g. YYYYMMDDHH24MISS)
7.12.2 Example

Table 35 shows a data structure and sample for Eco-Traffic-Info, which includes data s
Fdinates of the start point and end point and traffic condition information.

Coo
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Table 35 — Example for Eco-Traffic-Info

sendEcoTrafficInfo ::= SEQUENCE {
ASN.1 Result-Code NumericString,

Result-Message UTF8String,

Service-ID UTF8String,

Data-Format UTF8String,

Return-Count INTEGER,

Retura-Data SEQUENCE-SF-SEQUENEEL
road number UTF8String OPTIONAL,
name of start point UTF8String OPTIONAL,
name of end point UTF8String OPTIONAL,
latitude of start point REAL,
longitude of start point REAL,
latitude of end point REAL,
longitude of end point REAL,
distance REAL OPTIONAL,
start node ID UTF8String/OPTIONAL,
end node ID UTF8String OPTIONAL,
link speed REAL;
link travel time REAL,
traffic condition code NumericString,
information generation timé GeneralizedTime

}

}
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Table 35 (continued)

Dataset

“sendEcoTrafficinfo”: {

“result-code”: “00”,

“result-message”: “Successfully processed”,
“Service-ID":

“data-format”: “json”,

“Return-Count”: 1,

/* NumericString */
/* UTF8String */
/* UTF8String */
/* UTF8String */

/* INTEGER */
/¥ SEQUENCE-OF SEQUENCE */
7 ~ ~ 7

‘Return-Data”: {

”

“road number”: “117”,

n, «n
L]

“name of start point

», an
L

“name of end point

“latitude of start point”: 37.365148,

“latitude of end point”: 36.3383609,
“longitude of end point”: 127.393381,
“distance”: 123,

“start node ID”: “4060006480”,

“end node ID”: “4060006500”,

“link speed”: 57,

“link travel time”: 716,

“traffic condition code”:*01”,

/* UTF8String OPTIONAL */
/* UTF8String OPTIONAL #)

/* UTF8String OPTIONAL ¥/
/* REAL */

“longitude of start point™ 126.970547, /* REAL*/

/* REAL %/
/* REAL ¥/
/* REAL OPTIONAL */
J¥UTF8String OPTIONAL */
/* UTF8String OPTIONAL */
/* REAL*/
/* REAL */

/* NumericString */

“information generation time”: 20190202020202 /* GeneralizedTime *

7.18 Eco-Weather-Info

7.18.1 Definition

s weather

Table 36 shows a definition for Eco-Weather-Info. Eco-Weather-Info defines data that conve

confditions along’the route.

Table 36 — Definition of Eco-Weather-Info

ID GITS13
Name Feo-Weather-info
Message |Executor V-ITS-SG
Description Serlver.delivers.weather information that changes alqng the driving route,
which is then displayed on the top of the nomadic device.
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Table 36 (continued)
Name Data Type (Unit) |Description Cvt
Result code NumericString Value encoded by the user’s request processing M
result (e.g. 00)
Result message UTF8String }Y[essage aboutuser’s req,}lest processing result (e.g.
Successfully processed”)
Service ID UTF8String ID of service provided by G-ITS service application|M
Data format UTF8String Data format received from server (e.g. xml, json) |M
Return count INTEGER Number of results
Return data SEQUENCE OF ?;pnedle of weather information results of the same g
City code UTF8String City code to provide weather information (4
Code for weather information
Weather code UTF8String L > cloudy 3. rai N
Data ‘(N su;my, éc oudy 3. rainy, etc.)
eather information
parameter Weather UTF8String M
(e.g. sunny, cloudy, rainy, snowy; etc.)
Probability of - . -
rainfall/snowfall REAL Probability of rainfall onsnowfall (unit: %) I\II
Rainfall/Snowfall |REAL Rainfall or Snowfall (unit: mm/hr) I\II
. . Type of coordinate system used to provide infor-
Coordinate system | UTF8String mation (e.g. GRS80) I\II
Latitude of#he point where the vehicle is driving
Latitude REAL N
(e.g. 35.23364)
Longitude of the point where the vehicle is driving
Longitude REAL
fe.g. 126.38456)
Information Time that generated traffic information
o GeneralizedFime N
generation time (e.g. YYYYMMDDHH24MISS)
7.13.2 Example
Table 37 sHows a data structure-and sample for Eco-Weather-Info, which includes coordinates, weather

and probabpility of rainfall/snowfall of the road ahead.
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Table 37 — Example for Eco-Weather-Info

sendEcoWeatherInfo ::=  SEQUENCE {

», o«

“Service-ID”: “GITS-2103-2%,
“data-format”: “json,
“Return-Count”:'2,

“Return-Data’;/|

ASN.1 Result-Code NumericString,
Result-Message UTF8String,
Service-ID UTF8String,
Data-Format UTF8String,
Return-Count INTEGER,
Retura-Data SEQUENCE-OF-SEQUENEEL
city code UTF8String,
weather code UTF8String,
weather UTF8String,
probability of rainfall/snowfall REAL,
rainfall/snowfall REAL,
coordinate system UTF8String,
latitude REAL,
longitude REAL,
information generation time GeneralizedTime
}
}
“sendEcoWeatherInfo”: {
Dataset “result-code”: “00”, /* NumericString */

“result-message”: “Successfully processed”,

/* UTF8String */
/* UTF8String */
/* UTF8String */
/* INTEGER */
/* SEQUENCE-OF SEQUENCE */

{
“city code”: “23”, “weather code”: “2”,
“weather”: “rainy”, “probability of rainfall/snowfall”: 80,
“rainfall/snowfall”: 23, “Coordinate System”: “GRS80”,
“latitude”: 36.338369, “Longitude”: 127.393381,
“information generation time”:  20190101010101
\
{
“city code” “23”, “weather code”: “2”,
“weather”: “rainy”, “probability of rainfall/snowfall”: 100,
“rainfall/snowfall”: 50, “Coordinate System”: “GRS80”,
“Latitude”: 36.336901, “Longitude”: 127.382543,
“information generation time”:  20190101010101
b
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