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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.

The pro
describe
different
editorial

fedures 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).

Attentio
patent r

1 is drawn to the possibility that some of the elements of this document maybe the subject
hts. ISO shall not be held responsible for identifying any or all such patent-rights. Details

any patept rights identified during the development of the document will be in the Tntroduction and/

on thel

Any tra
constitu

For an ¢
expressi
World T
.org/iso,

list of patent declarations received (see www.iso.org/patents).

e name used in this document is information given for the conveniénce of users and does n
e an endorsement.

xplanation of the voluntary nature of standards, the-meganing of ISO specific terms an
bns related to conformity assessment, as well as infermation about ISO's adherence to t}
rade Organization (WTO) principles in the TechnicalyBarriers to Trade (TBT) see www.i{
foreword.html.
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A list of 4

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

111 parts in the ISO 22085 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body.

completd

listing of these bodies can be found-at www.iso.org/members.html.
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Introduction

ISO/TC 204/Working Group 17, Nomadic Devices in ITS systems, is designed to facilitate the development,
promotion and standardisation of the use of nomadic and portable devices to support ITS service
provisions and multimedia use, e.g. passenger information, automotive information, driver advisory
and warning systems, and entertainment system interfaces to ITS service providers and motor vehicle
communication networks. This document fosters the introduction of nomadic devices in the public
transport and automotive world.
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Intelligent transport systems (ITS) — Nomadic device
service platform for micro-mobility —

Part 1:

This document provides the service framework to identify the connectivity between nomadid
cloud servers and micro-mobility in pre-trip, en-route and post-trip. The sepvvice framework can
promote micro-mobility as a new type of urban and rural transport mode and'increase the pgssibility
t¢ be included in an integrated mobility system.

icro-mobility can be defined as a small or compact sized electric vehicle. Normally, it is des

bry wide, including three or four wheeled micro electric vehicle, electric utility task vehiclg
ke, electric kick scooter, electric skateboard, and electric)self-balancing unicycles. This d|
fgcuses on three or four wheeled micro electric vehicle.

The nomadic device service framework aims to accommodate the specific needs of integrated

—-

jterface standards between micro-mobility and nomadic devices to enable the development
hsed intelligent transport systems (ITS) using wireless networks.

==

bcessary to provide power supply intérface for stable nomadic device operation.

The service framework and use casés described in this document include:

- The service framework-drehitecture between nomadic devices, micro-mobility and cloud s

- Use cases that are are-divided into three categories including pre-trip, en-route, and post-{

— Pre-trip service configuration: the pre-trip use cases provide micro-mobility informa3
demand-niavigation service with charging station and available parking lots, and 1
micre-mobility car sharing services.

— Eh-route service configuration: the en-route use cases provide ITS information, e.
conditions, safety information, and toll service. The use cases also provide inform
available parking lots and charging stations when the micro-mobility vehicle appr
destination.

devices,

igned to

M

be used as a first-mile and last-mile service connecting public transit routes or to provide personal
mobility with one or two passengers for a short distance trip. The vehicle types of micro-mobility are
\%
b

electric
ocument

mobility

s¢rvices for either urban or rural areas. The service framework focuses on the use of data ¢xchange

of cloud-

nomadic device needs to be connectedwith micro-mobility reliably and consistently. In addition, it is

ervers.
rip:

tion, on-
eserving

. traffic
ation on
paches a

— Post-trip service configuration: the post-trip use cases provide micro-mobility driving records,
battery level, parking location information, and a return service for shared micro-mobility.

— Guidance documents to facilitate the practical implementation of diverse ITS service providers

including related use cases.

This work includes the identification of existing ISO/TC 204 International Standards in ITS and existing

vehicle communication network access standards.
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2 Normative references

There are no normative references in this document.

3 Terms, definitions, symbols and abbreviated terms

3.1 Te

For the p

rms and definitions

urposes of this document, the following terms and definitions apply.

ISO and
— ISO
— IEC]

3.11
nomadig
ND
impleme
equipmel
broadba
802.15.4

3.1.2

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

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

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

" device

ntation of a personal ITS station which provides communication ‘connectivity via portab
nt, e.g. cellular telephones, wireless communication networks (3Gy4G and 5G), mobile wirele
nd (WIMAX, HC-SDMA), IEEE 802.11, and includes short rangelinks, e.g. IEEE 802.15.1, IEH
to connect portable devices to the motor vehicle communications system network

micro-npobility

MM
new con

3.1.3
in mobil
IMN
local net
diagnost
IEEE 802

3.14

cept of eco-friendly personal electric vehicles forehe or two passengers

ity network

work bus among electrical controljunits (ECUs) in micro-mobility (MM) (3.1.2), providiy
ics information to nomadic devijce~(ND) (3.1.1) through short-range links, e.g. IEEE 802.15.
154

micro-npobility service provider

MMSP

vendor o organization thatprovides IT solutions and/or services related with public transportation {

end user

3.1.5

S

micro-mobility.cloud server

MMCS
network

setver between the nomadic device (ND) (3.1.1) and the micro-mobility service provid

(MMSP)

(¢

bS

g

Pr

(322.4)

3.1.6

micro-mobility communication network

MMCN

communication network between the nomadic device (ND) (3.1.1) and the micro-mobility cloud server

(MMCS)

(3.1.5)
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3.1.7

public communication network

PCN

communication network between the micro-mobility cloud server (MMCS) (3.1.5) and the service
providers which provides various micro-mobility (MM) (3.1.2) information services, e.g. charging
stations, parking lots, traffic congestion

3.2 Abbreviated terms

ARMS adaptive route management service

BMS battery management system

CBLPS charging station location providing service

ECU electrical control unit

IMIN in mobility network

ITIPS interconnected transfer information providing service
KIGSSMM keyless go service for shared micro-mobility
MM micro-mobility

MMCN micro-mobility communication network

MMCS micro-mobility cloud server

MMDB micro-mobility database

MMIMS micro-mobility as an integrated mobility service
MMIPS micro-mobility informatien providing service
MDPS motor driven power Steering-wheel

MMFMS micro-mobility fault management service

MMG micro-mobility gateway

MMSS micfesmobility sharing service

MMTIPS micro-mobility trip information providing service
MTS mobile tolling service

N|D nomadic device

PAPSS pre-scanning available parking space service
PCN public communication network

PMMPPS parked micro-mobility position providing service
SAPSS searching available parking space service on the way

SMMRS shared mico-mobility return service
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states of charge
traffic information providing service

wireless fidelity

4 Document overview and structure

This document provides all information and references required to support the implementation of the

requirenients related to standardized access to nomadic device service platforms for micro-mobjlit]

The rest
— Gengé

This|
platf

— Use
This]
micy

proy
docu

5 Gen

5.1 Pu
This doc

— Identtifies the method to describe the ND interfaced with MMG and MMCS, and ND service platfor

for n

— Sped

5.2 Oy

Concepttial aspects of the geheral use cases should be included in the ND service platform for micr

mobility,

of the document consists of the following information.
bral information is described in Clause 5.

clause provides the purpose of this document and an overview of the nomadic(device servi
orm for micro-mobility, which includes a service framework architecture.

Fase overview and definitions are described Clause 6.

clause specifies all technical requirements related to nomadic deyice service platforms fi
o-mobility to be interfaced with micro-mobility cloud servers.and micro-mobility servi
iders. The requirements reflect the user services from the Afse cases as specified in th|
ment.

eral information

rpose of this document

lument addresses two major areas:

hicro-mobility.

ifies the general use cases that should be included in the ND service platform for micro-mobilif

erview of ND service platform for micro-mobility

and should be considered as illustrated in Figure 1.

Y.

IS

m
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UC1.2 UC21 UC3.2
UC1.3 UC23 UC33
UC14 UC24 UC34

UC12 UC21 UC3.2 Uc15 UC25
UC1.3 UC23 UC3.3 gg %;ﬁ
UC14 UC24 UC34 o o e o o
UC15 UC25 :
uc 2.6 1
uc 2.7 : :
uc1.1 pe—————— 1 " -
1 1 1 MM Service Providers
g e U
. 1
= = === N == MMCN -, 1 Service Provider #1
\ 1 W T
MM \ | I !
"'"'N. less/Wired : MMCS/DB ServigeRrovidler #2
| Wireless/Wire 1
Communication e :
IMN
I T 1 Service Provider #N
| ECU#1|| ECu#2|-| ECU#n|

Key

MM micro-mobility

MMG micro-mobility gateway
N nomadic device

IBEN in mobility network

MCN micro-mobility communication network
MCS micro-mobility cloud server

T Z

CN  public communication network

Figure 1 — Service framework architecture

91

.3 Background and challenges

—3

he background and challenges of the ND service platform for micro-mobility are:

— various services uge micro-mobility, e.g. first/last mile service and sharing sery
commercialized;

— applying micre=mobility to delivery and to postal services is considered;

—+ Dbecause ¢f-2" battery with small capacity, micro-mobility has challenges, e.g. connect]
charging”stations, fault diagnosis and management, connection with public transp
proyiding seamless service;

— _the'ND service platform for micro-mobility aims to induce the continued use of MM by prov|

rice, are

ion with
ortation,

iding the

driver with status information about MM and status information of destination to find thq

optimal

path of movement of MM;

— new service models and standards framework related to the ND service platform for micro-mobility
would be under discussion in the existing business areas influenced by MM and information and

communication technologies.
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5.4 Issues for proposition

The issues for the proposition of the ND service platform for micro-mobility are as follows.

— MMG: micro-mobility gateway

The MMG provides the ND the mechanical information of MM, by connecting with the IMN to
provide MM status information requested by the driver.

— ND: nomadic device

The
the
MM

— MM

The
ordd

Itin

6 Use

6.1 G¢

ND collects the MM's mechanical and location information, sends it to the MMCS, and prowvidg
river services related to the operation of the MM. The ND includes both the MMG and-t}
[S data interfaces and services to provide MM status and optimal route guidance.

[S: micro-mobility cloud server

MMCS plays the role of storing and providing the data required for operation to the MM,
r to provide the services requested by the MM driver.

[ludes both cloud servers and other service providers for MMCS data-storage and services.

case overview and definitions

neral

The main objective of this document is to define the service platform with the related use cases.

6.2 Usde case overview

6.2.1 1

Basic pr
define th

— The
bet

— The
micy

The nom)|

Basic principles for use cases

nciples have been established as_a,nomadic device service platform for micro-mobility {
e use cases.

use cases of nomadic device service platform for micro-mobility describe the interactid
een the micro-mobility gateway (MMG), the nomadic device (ND), and the MM cloud server.

use cases in this document define sample cases of the nomadic device service platform f
o-mobility for pre:tfip, en-route, and post-trip MM users.

— Pre1trip: MMinformation providing services, on-demand navigation service linked with informatia

onc
and

harging-stations, pre-scanning available parking space service, micro-mobility sharing servid
micro<mobility as an integrated mobility service.

— En-r

adic device seryice platform for micro-mobility may include the following groups of use case$

ES

n

r

D.

ofar Traffic 1nforn iy e ding cnpyione cafobyy yagarming cnpvinn paalals a1l g cnpvril

OOt I T o I T OT TIIa tIUTT prov It SCTVICTS, SarC Ty vv At g ST v ICT, IO UTIC—TUTIIITS - ST v IT

)

adaptive route management service, available parking space service, micro-mobility lock service,
and interconnected transfer information and notification service.

— Post-trip: micro-mobility driving information providing service, charge station information

Serv

ice, parking location providing service, SMMRS.

6.2.2 Use case clusters

Table 1 provides an overview of the different use case categories. The use cases are grouped into use
case clusters.

© ISO 2019 - 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. Pre-trip This cluster specifies the details of use cases of the pre-trip stage for micro-mo-
bility. It includes five different use cases, including micro-mobility (MM) infor-
mation providing service, on-demand navigation service linked information of
charging stations, micro-mobility sharing services, and micro-mobility as an
integrated mobility service.

— UC 1.1 — Micro mobility information providing service

— UC 1.2 - Navigation service linked information of charging station
— UC 1.3 - Pre-scanning available parking space service
— UC 1.4 - Micro mobility sharing service

— UC 1.5 - Micro mobility as an integrated mobilityservice

4. En-route This cluster specifies the details of the use cases ofthe en-route stage for{mi-
cro-mobility. It includes seven different use cases\including traffic information
providing service, safety warning service, mobile'tolling service, adaptive route
management service, available parking space’service and micro-mobility|lock
service, interconnected transfer information and notification service.

— UC 2.1 - Traffic information providing service

— UC 2.2 - Micro-mobility faultmanagement service

— UC 2.3 - Mobile tolling sexrvice

— UC 2.4 - Adaptive route management service

— UC 2.5 - Searching available parking space service on the way
— UC 2.6 - Keyless go service for shared micro-mobility

— UC 2.7 5 Interconnected transfer information providing service

3. Post-trip This cluster specifies the details of the use cases of the post-trip stage for] mi-
crosmobility. It includes four different use cases, including micro-mobility driving
infermation providing service, charge station information service, parking loca-
tion providing service, sharing micro-mobility return service.

— UC 3.1 - Micro mobility driving information providing service
— UC 3.2 - Charge station information service
— UC 3.3 - Parked micro-mobility position providing service

— UC 3.4 - Shared micro-mobility return service

© IS0 2019 - All rights reserved 7
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6.3 Use case definitions

6.3.1 Use case cluster 1: Pre-trip

MM

uc1.2
uc13
uc1.2 UcC 1.4
uc13 UC15
uc1.4
ucis (. PCN | eememeemaeaa 5
1
jmmm———— 1 hlfl s L P - l |
Uc11 H )

Service Provider (#1

A\ 1 . . 1

MMG ____zwreless[Wl}'ed 1 MMCS/DB Service Riavider #2
ommunication :
1

)i

CU#1 || ECU#2 | ECU¥n |

IMN L
Seryice Provider #N

Figure 3 — UC cluster 1: System architecture

6.3.1.1 | UC 1.1 micro-mobility (MM) information providing service (MMIPS)
Table 2 shows use case 1.1 MM information providing service) in order to provide MM status informatign
to the drjiver prior to driving the car.
Table 2 — UC 1.1 micro-mobility information providing service (MMIPS)
Use casqd name micro-mobility information!providing service
Actor micro-mobility driveryND, MMG
Goal Providing MM status information to driver
Use casq input Automatic requestby ND or manual request by MM driver
Use casq output MM status data displayed on ND
Brief defcription |MM information including MM status data, SOC (states of charge), diagnostics of major

electronic components, etc. is provided to MM driver, who utilizes it to make a decision
ongrepdir or charging service.

This information may include:

— Diagnostics of MM electronic component conditions;

— SOC.

6.3.1.2 UC 1.2 navigation service linked to location of charging station

Table 3 shows use case 1.2 navigation service linked to location of charging station, in order to
support the driver with route choice related to charging station information near or on the way to the
destination.

© ISO 2019 - All rights reserved
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Table 3 — UC 1.2 navigation service linked to information on charging station

Use case name

Navigation service linked information on charging station

Actor MM Driver, ND (initiated by driver interaction), MMCS, MMSP (e.g. charging service
provider)
Goal Navigation service to destination with information on charging station

Use case input

Route request by MM driver

Use case output

Route guidance with information on charging station on ND

Brief description

The route to destination is guided with the information of charging station on ND. The

location of charging station may include the nearest or one on the way to destmaltlon
This information may include:

— Route choices to destination;

— Information on charging location near or on the way to destin@tion;

— Road driving and accessibility conditions (e.g. speed limit)ymotorway, etc.);
— Types of charging connector, availability of charging‘station;

— Number of passengers;

— Total weight of goods.

3.1.3 UC 1.3 pre-scanning available parking space service (PAPSS)

Table 4 — UC 1.3 pre-scanning;available parking space service (PAPSS)

6
Thble 4 shows use case 1.3 pre-scanning service for¢available parking space linked to destijation, in
ofder to provide real time parking space informatiofijto the driver when preparing to drive.

=

Jse case name

Pre-scanning availableparking space service

Actor MM driver, ND (initiated by driver interaction or automatic request), MMCS, MM$P (e.g.
parking service previder)

Goal Available parking space information to destination

Use case input Destination,'estimated arrival time to destination (automatically generated by ND)

Use case output Availability of parking space on ND

Brief description |Prioyrto driving, available parking space information near to the destination is sqanned

and provided on the ND related to the navigation service defined in UC 1.2.

This information may include:

— Available parking space near to the destination;

— Reservation of parking space.

6{3:1.4 UC 1.4 micro-mobility sharing service (MMSS)

Table 5 shows use case 1.4 micro-mobility sharing service, in order to provide seamless travel from
origin to destination by combining public transit services and MM sharing service providers. The
sharing service is enabled by the ND which includes a unified gateway for managing (e.g. search,
reservation, and payment) the sharing service.

Table 5 — UC 1.4 micro-mobility sharing service (MMSS)

Use case name

Micro-mobility sharing service

Actor

MM sharing user, ND, MMCS, MMSPs (e.g. micro-mobility sharing service provider)

Goal

Reservation of MM

Use case input

micro-mobility sharing reservation request by ND

© IS0 2019 - All rights reserved 9
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Table 5 (continued)

Use case output Reserved sharing MM information

Brief description |MMSS reserves MM for sharing service and displays reserved information on the ND.

Available MM information is provided by MMCS.

This information may include:

— MM sharing service request;

— Sharing service provision including availability and reservation;

— MM information related to sharing service;

— Number of passengers;

— Total weight of goods.

6.3.1.5 | UC 1.5 micro-mobility as an integrated mobility service (MMIMS)
Table 6 shows use case 1.5 micro-mobility as an integrated mobility servicCe,‘in order to provide
interconhected transfer information. Usually, MM can be used as a first- or(last-mile transport mode,
which isjcombined with public transit service, providing seamless travel from origin to destination.
Table 6 — UC 1.5 micro-mobility as an integrated mobility service (MMIMS)
Use casqd name Micro mobility as an integrated mobility service
Actor MM driver, ND, MMCS, MMSPs (e.g. public transit service providers)
Goal Providing interconnected transfer information
Use casq input Final destination, Transfer station
Use casq output Interconnected transfer information
Brief defcription |MMIMS provides interconnected transfer information to MM driver on the ND.
This information may include:
— Transferable tranSitwnodes information;
— Arrival and départure time;
— Number(of,passengers;
— Total'weight of goods.
10 © IS0 2019 - All rights reserved
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6.3.2 Use case cluster 2: En-route

6.3.2.1 UC 2.1 Traffic information providing service (TIPS)

uc2.1
uc 2.1 uc2.3
uC 2.3 ucz2.4
uc2.4 UC 25
ucC 2.5 ucz2.6
ucz2s6 uc 2.7
uc 2.7 PCN | eee————— =
| |
H 1 D MM Service Prioviders
Uc 2.2 : :
- B I----- : Serviee\Provid¢r #1
\ 1 i
MM o

Twi : 1

MMG ____zl:Vlreless[WIred I
ommunication :

1

N ~ @ Service P E'd #N
ervice rrovidgr
| ECU#L I ECU#2 | EClIJ#n| t

MMCS/DB

Service Provide¢r #2

Figure 4 — UC cluster 2: Systemarchitecture

hble 7 shows use case 2.1 TIPS, in order to provide real-time traffic information to the driyer while
Fiving.

o 3

Table 7 — UC2.1 traffic information providing service (TIPS)

Use case name Traffic information providihg service

Actor ND, MMCS, PCN

Goal Providing real-tinie traffic information to MM driver

Use case input Route informatidn to destination

Use case output Real-time traffic information display on ND

Brief description |While-driving, traffic information is provided by MMCS in real time. To provide tfaffic

information, route information on ND is sent to MMCS. Then, MMCS requests thefrelevant
traffic information provider through PCN.

This information may include:

— Route information;

— Traffic information, e.g. traffic congestion, traffic accident, danger zone;

— Current location of MM.

6.3:2:2— Y€ 22 micro-mobility fault mmamagement service (MMFMS)

Table 8 shows use case 2.2 SWS, in order to provide MM diagnostic information to the driver while
driving.

Table 8 — UC 2.2 micro-mobility fault management service (MMFMS)

Use case name Micro mobility fault management service

Actor ND, MMG

Goal Providing MM malfunction information to driver
Use case input MM diagnostic information from MMG
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Table 8 (continued)

Use case output

MM malfunction warning display on ND

Brief description

MM diagnostic information is provided to driver by MMG while driving when major
electric components such as invertor, battery, etc. are in fault or malfunction status. To
provide MM diagnostic information, MMG broadcasts MM diagnostic information to ND.

This MM diagnostic information may include:
— BMS fault;

— Invertor fault:

— MDPS fault;

— Other main electric components.

6.3.2.3
Table 9's

UC 2.3 mobile tolling service (MTS)

hows use case 2.3 STS, in order to pay a toll when MM passes a toll road in an’urban area.

Table 9 — UC 2.3 mobile tolling service (MTS)

Use casqd name Mobile tolling service

Actor ND, MMCS

Goal Toll payment by ND

Use casq input MM location (GPS information provided by ND)

Use casq output Toll payment by ND

Brief defcription |Toll payment is requested through MMES when MM passes toll roads. MTS is provided tg
MM driver by the combination of folleawing service providers, e.g. payment service pro-
vider, communication service operator, and toll road management service provider. This
information may include:
— Current MM location;
— Payment information:

6.3.2.4 | UC 2.4 adaptive route management service (ARMS)

Table 10|shows use case 2.4 ARMS/in order to suggest a new route to the destination when MM deviatgs

from thej

planned route.

Table 10 — UC 2.4 adaptive route management service (ARMS)

Use casq name Adaptive route management service

Actor ND, MMCS

Goal Providing new route to the destination

Use casdinput MM location (GPS information provided by ND)
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Table 10 (continued)

Use case output

New route to destination

Brief description

New route to destination is provided by MMCS when MM deviates from planned route

while driving. To suggest new route to destination, MMCS receives traffic conditi

charging station information from relevant service providers. Then, MMCS sends the

information to ND.

This traffic information may include:

— Traffic congestion;

ons and

— Traffic accident;
— Charging station location;
— Number of passengers;

— Total weight of goods.

3.2.5 UC 2.5 searching available parking space service on the way (SAPSS)

6
Thble 11 shows use case 2.5 searching service for available parking space linked to destination
t

in order
provide real time parking space information to the driver before'approaching the destinatidn.
Table 11 — UC 2.5 searching available parking space service on the way (SAPSS)

Use case name Searching available parking space service on the way

Actor MM Driver, ND (initiated by driver interaction or automatic request), MMCS

Goal Available parking space informatioen to destination

Use case input Destination, estimated arrivaltime to destination (automatically generated by ND)

Use case output Availability of parking space on ND

Brief description |Before MM approacheS.the destination, available parking space information near to the
destination is searched and provided on ND. If necessary, navigation routes coyld be re-
searched to available parking spaces. SAPSS automatically requests to search the pvailable
parking space'near to the destination.
This information may include:
— Available parking space;
—._JEstimated arrival time to destination;
~— Real-time MM location;
— Reservation of parking space.

6{3.2.6.5.UC 2.6 keyless go service for shared micro-mobility (KGSSMM)

Thble 12 shows use case 2.6 KGSSMM, in order to ensure the safety of the MM when the ND leaveg the MM.

Table 12 — UC 2.6 keyless go service for shared micro-mobility (KGSSMM)

Use case name Keyless go service for shared micro-mobility

Actor ND, MMG, MMCS

Goal Locking MM and warning information to ND

Use case input Disconnection between ND and MMG
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