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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 proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Micro mobility can be defined as a small or compact-sized electric vehicle. Normally, it is designed to
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 nomadic device service platform aims to accommodate the specific needs of integrated mobility
services for either urban or rural areas. The service platform focuses on the use of data exchange
interface standards between micro mobility and nomadic devices to enable the development of cloud-
based ITS using wireless networks.

Thif document fosters the introduction of nomadic devices in the public transport and*gutomotive
wortld. It specifies functional requirements and dataset definitions based on Vehigle Intdrface Data
Format (VIDF) at the application level regarding pre-trip, post-trip and while driving, in order to
idemtify connectivity between a user’s personal ITS stations (P-ITS-S, for examiple nomadjc devices),
roaflside-ITS-station, vehicle-ITS-station gateway (V-ITS-S) and central ITS(Station (C-ITS-S). The
funftional requirements and the dataset can be used as a measure for exchahging informatign required
to implement mobility services to be included in integrated mobility and-parcel delivery seryices.

© IS0 2021 - All rights reserved v
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Intelligent transport systems (ITS) — Nomadic device

se

rvice platform for micro mobility —

Part 2:
Functional requirements and dataset definitions

1

Thi
dev]
inl
rels
mic
the
as a
inte

Thi
mes

The

3.1
For

ISO

Scope

ices, cloud servers and micro mobility during pre-trip, post-trip and while driving, whic
50/TR 22085-1, and datasets for providing seamless mobility service. lnaddition, it al
ted standards required to develop and operate the service platform bétween a nomadic
ro mobility with intelligent transport systems (ITS) technologies. The)functional require
datasets can be used as a measure of exchanging information required to promote mic
new type of urban and rural transport mode, and so increase the possibility of being inc
grated mobility and parcel delivery system.

5 document defines functional requirements and messages set by use case and a data
sage to provide services for use cases, which are defined in ISO/TR 22085-1 as follows:

Pre-trip (Use case 1.1-1.5)
En-route (Use case 2.1-2.7)

Post-trip (Use case 3.1-3.4)

Normative references

re are no normative references in this document.

Terms, definitions, symbols and abbreviated terms

Terms and definitions
the purpeses of this document, the following terms and definitions apply.

and FEC maintain terminological databases for use in standardization at the following ad

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

5 document provides definitions of functional requirements for connectivity amor;F nomadic

is defined
50 delivers
device and
ments and
"o mobility
Juded in an

et of each

dresses:

3.1.
cen

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

1
tral ITS station

C-ITS-S
network server between personal ITS server (i.e. nomadic device or mobile device) and micro mobility
service provider
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3.1.2
personal I
P-ITS-S

TS station

implementation of an ITS station as a personal ITS subsystem (e.g. nomadic device or mobile device)
which provides communication connectivity via a wireless communication network (3G, 4G, and 5G),
mobile wireless broadband (WIMAX, HC-SDMA, etc.), WiFi and short-range links, such as Bluetooth,

Zigbee, etc
3.1.3

. to connect portable devices to the motor vehicle communications system network

micro mobility

MM

new conce

3.14

in mobilit
IMN

local netw
through ve

3.1.5

bt of eco-friendly personal electric vehicle for one or two passengers

y network

brk bus among electrical control units in MM, providing diagnostics inforntation to P-I
hicle-ITS-station gateway (V-ITS-S)

micro mobility service provider

MMSP

service pr
manageme

3.1.6

pvider including parking lot management service, public trafisit authority, charging stat

nt service, tolling service authority, car sharing service, tpaffic information service, etc.

micro mobility communication network

MMCN
communic

3.1.7

htion network between P-ITS-S and C-ITS-S

public commmunication network

PCN
network b
example, c

3.2 Abb

C
Cvt.
DTC

EXE

etween MMCS and service praviders used to provide MM services information on,
harging stations, parking lots and traffic congestion

reviated terms

conditional
conventiom(M, O, C)
diagnestic trouble code

executor

FR
IMN
ITIPS
ND

MEC
MM

functiomatrequirenrent

in mobility network

interconnected transfer information providing service
nomadic device

mandatory

mobile edge computing

micro-mobility

'S-S

—e

on

for
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MMCN micro mobility communication network

MMCS micro-mobility cloud server

MTS mobile tolling service

0 optional

OBD on board diagnostic

PCN public communication network

R-ITS-S roadside-intelligent transport system-station

SOd state of charge

SAHSS searching available parking space service on the way
SMMRS shared micro mobility return service

V-ITS-S vehicle ITS station

WiHi wireless fidelity

4 |Document overview and structure

Thif document provides all documents and referencesirequired to support the implementdtion of the
reqirements related to standardized access to nomadic device service platforms for micijo mobility.
Thif document consists of three sections:

— |General information is provided in Clause 5.
Clause 5 provides a purpose and overview, including a service framework architecture.
— |Functional requirements and messages set by use case are described in Clause 6.

Clause 6 specifies all useycase technical requirements and datasets related to nomadic device
service platforms for migro mobility to be interfaced with micro mobility cloud serverq and micro
mobility service praviders. The requirements reflect functional requirements as specified in this
document.

— | Datasets are-described in Clause 7.

Clause Zprovides definitions of each message including message ID, dataset and data type.

5 |General information

5.1 Purpose
This document addresses two major areas:

— Identification of the functional requirements for describing the P-ITS-S interfaced with V-ITS-S and
C-ITS-S (or MMCS).

— Definition of the message set required in the general use cases defined in ISO/TR 22085-1.

— Definition of the dataset of each message from the use cases.

© IS0 2021 - All rights reserved 3
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5.2 Use case overview

Conceptual aspects of the general use cases of ISO/TR 22085-1 are shown in Figure 1 and are
summarized in Table 1.
uct2 UC21 UC32

UC13 UC23 UC33
UC14 UC24 UC34

UC12 UC21 UC32 UC15 UC25
UC1.3 UC23 UC33 uc2.6
uc2.7

UCl4 UC24 UC34
UC15 UC25
PCN
UCc2.6 (MEC,cloud "~ booooooooooo o ,
i i MM service providdrs
P-ITS-S | |
(ND)
C-ITS-S

(MMCS)

[ S H
@ Service provider #N|

Figure 1 — Conceptual aspects of the general use cases in ISO/TR 22085-1

Serviceproyider #1

Service provider #2

[ I 1
| Ecuft || ECU#2 || ECU#n ‘ I

Table 1 — Use cases clusters and associated use cases overview

Title of us¢ cases cluster |Brief description

1. Pre-trip This cluster specifies thedetailed use cases at the pre-trip stage for micro mohjil-
ity. It includes 5 differeént use cases, including MM information providing servige,
navigation servicelihked information on charging stations, pre-scanning availa-
ble parking spacé service, micro mobility sharing service and micro mobility ap
an integrated mobility service.

— UC 1.4~WMicro mobility information providing services
— MC 12 - Navigation service linked information on charging stations
=~_~UC 1.3 - Pre-scanning available parking space services

— UC 1.4 - Micro mobility sharing services

— UC 1.5 - Micro mobility as an integrated mobility service

4 © IS0 2021 - All rights reserved
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Table 1 (continued)

Title of use cases cluster |Brief description

2.  En-route This cluster specifies the detailed use cases at the en-route stage for micro
mobility. It includes 7 different use cases, including traffic information providing
service, micro mobility fault management service, mobile tolling service, adaptive
route management service, searching available parking space service on the way,
keyless go service for shared micro mobility and interconnected transfer infor-
mation providing service.

— UC 2.1 - Traffic information providing service

— UC 2.2 - Micro mobility status monitoring service

— UC 2.3 - Mobile tolling service

— UC 2.4 - Adaptive route management service

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

— UC 2.7 - Interconnected transfer information providing service

3. | Post-trip This cluster specifies the detailed use casesat the post-trip stage for nficro mobil-
ity. It includes 4 different use cases, including micro mobility driving irjfformation
providing service, charging station ifformation service, parked micro fnobility

position providing service and shariig micro mobility return service.

— UC 3.1 - Micro mobility driwing information providing service
— UC 3.2 - Charging station information service
— UC 3.3 - Parked micro mobility position providing service

— UC 3.4 - Sharing micro mobility return service

6 [Functional requirements@and dataset definition

6.1 Functional requirements

Thi document provideg~functional requirements (FRs) for providing integrated mobility or postal
delivery services usingaP-ITS-S, for instance, a nomadic device.

The FRs consist of connectivity, power supply, data collection and data storing for services provided in
prettrip, post-trip;-and en-route phases, and requirements for components of the service plgtform (i.e.,
P-ITS-S, V-ITS<S, C-ITS-S [or MMCS]).

6.1]1 AFunctional requirements with related general use cases

Table 2 — Functional requirements overview

FR# Description

FR1 IMN of MM provides V-ITS-S with status information (mileage, SOC, DTC) of MM.
FR2 V-ITS-S provides P-ITS-S with status information of MM.

FR3 P-ITS-S provides status information of MM to a driver.

FR4 P-ITS-S sends location information along with MM status to C-ITS-S.

FR5 P-ITS-S should always be in V2N (vehicle-to-network) with MM.

C-ITS-S manages all MM-related information (e.g. charging station, parking space, navigation route
information, toll balance information).

FR6

FR7 C-ITS-S stores MM driving information and calculates balance after driving.

© IS0 2021 - All rights reserved 5
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6.1.2 Functional requirements for the connectivity among P-ITS-S, MM and MMCS

6.1.2.1 P-ITS-S

The P-ITS-S is always interfaced with the V-ITS-S via a wireless communication link.

6.1.2.2 MM

MM should include interfaces which can transfer the MM’s information to the P-ITS-S and the MMCS.

6.1.2.3
The C-ITS-
The C-ITS-

C-ITS-S andl public service providers (e.g. car sharing service, etc.).

6.2 Dats

6.2.1 Int

This docun
each use c
service.

6.2.2 Pr

6.2.2.1 (

The follow

identification, location and status, which is praevided to an MM driver through a P-ITS-S.

6.2.2.2

Use case 1
V-ITS-S-ID
to a C-ITS

description of the dataset nequired for use case 1.1.

-ITS-S {or MMCS)
5 (or MMCS) should be able to store and accumulate information related to the MMs stat

S (or MMCS) should include interfaces through which data can be exchanged.bétween

iset definitions

roduction

hent provides dataset definitions which contain required data and the required data typ¢
hse defined in ISO/TR 22085-1, in order to provide integrated mobility or a postal deliy
p-trip

feneral

ing subclauses define datasets in_the~pre-trip phase, including information on veh

JC 1.1 Micro mobility information providing service

1 requires a dataset containing the status information of the MM. When the MM is cho
and status informatjen ef the MM and an MM driver’s P-ITS-S identification is transfeq
S (or MMCS) for providing services in use case 1.1. Table 3 shows data, data type af

Table 3 — Dataset definition for use case 1.1

the

for
ery

icle

sen,
red
da

Clustg

Micro mobility (MM) identification (V-ITS-S-ID) and

1-Pre-tri
re-trip status information such as SOC, DTC is provided to M

Name

UC 1.1 — Micro mobility informa- |driver, who utilizes it to decide to choose the MM or

[M
not.

Use case

L 'R T .
UUII PJrouyv lullls SCI VILT

Subclause

Name Exe |Description

71

request-mm-status

mileage and V-ITS-S-ID.

Request that V-ITS-S notifies MM status with SOC, DTC,

N
Do

mm-status-response Send MM status information (SOC, DTC, mileage) to P-IT

S-S.

stop-notify-mm-status

o

Stop the communication to the V-ITS-S.

Messages
NI

notify-mm-service

the P-ITS-S position and MM status information, V-I
S-ID, in a predefined time interval.

Send MM status information, V-ITS-S-ID, position and user
information to C-ITS-S. After the first contact, send only

TS-

stop-notify-mm-service Stop the communication to the C-ITS-S.

© ISO 2021 - All rights reserved
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6.2.2.3 UC 1.2 Navigation service linked information on charging station

Use case 1.2 requires a dataset to provide routes-linked information on charging station to an MM
driver. When a destination is set, the C-ITS-S (or MMCS) collects information on expected routes for
the MM and locations of charging stations. Then, the C-ITS-S (or MMCS) transfers them to the P-ITS-S.
Information on locations of charging stations includes charging stations on the way to or nearest to the
destination. Table 4 shows data, data type and a description of the dataset required for use case 1.2.

Table 4 — Dataset definition for use case 1.2

4 Pra il

The route to destination is gl]idpd with the ¢ harging

Lact
CTO3TCT

5 il station information on a P-ITS-S. The location of the
S| |Name UC 1.2 — Navigation service linked | charging station can include that which.is neprest to
A information on charging station the destination, or one on the way tothe’destfination.
jes}
Sub- Name Exe |Description
clause
71 request-mm-status P |Request that V-ITS-S netifiés MM status with SOC, DTC,
mileage and V-ITS-SAD:
7.2 mm-status-response V |Send MM status information (SOC, DTC, milepge) to
P-ITS-S.
Ejn 7.3 stop-notify-mm-status P |Stop the communication to the V-ITS-S.
§ 7.4 notify-mm-service P |Send MM status information, V-ITS-S-ID, posjtion and
] userdnformation to C-ITS-S. After the first cqntact, send
= only, the P-ITS-S position and MM status infofmation,
VEITS-S-ID, in a predefined time interval.
7.6 charging-station- C.5}Send charging station location to the P-ITS-§
information
711 navigation-route- C |Send navigation route information to the P-ITS-S.
information
75 stop-notify-mm-servige P |Stop the communication to the C-ITS-S.

6.2)2.4 UC 1.3 Pre-scanning available parking space service

Use|case 1.3 requires a datasetfor providing information to an MM driver in pre-trip phase d
parking spaces near to the destination. The C-ITS-S (or MMCS) transfers the information o
parking spaces near toithe’ destination to the P-ITS-S. Table 5 shows data, data type and a de{

the[dataset requiredfor use case 1.3.

Table 5 — Dataset definition for use case 1.3

n available
n available
cription of

Cluster

1- Pre-trip

Name

UC 1.3 — Pre-scanning available

Prior to driving, available parking space info

near to the destination is scanned and provided on the

P-ITS-S, related with the navigation service d

rmation

efined in

11 1.0

Use Case

parking space-service
r 5°r

\UAwES wre Y
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Table 5 (continued)

Sub- Name Exe |Description

clause

71 request-mm-status P Request that V-ITS-S notifies MM status with SOC, DTC,
mileage and V-ITS-S-ID.

7.2 mm-status-response Vv Send MM status information (SOC, DTC and mileage) to
P-ITS-S.

7.3 stop-notify-mm-status P Stop the communication to the V-ITS-S.

notify-mm-service P Send MM status information, V-ITS-S-ID, position and

User mformation to C-1T5-S. After the first contact, sknd
only the P-ITS-S position and MM status information|
V-ITS-S-ID, in a predefined time interval.

Messages
NI

77 parking-space-information |C Send available parking space information tq the
P-ITS-S.
711 navigation-route- C Send navigation route information t@ the P-ITS-S.
information
7.5 stop-notify-mm-service P Stop the communication to the-6:ITS-S.

6.2.2.5 UC 1.4 Micro mobility sharing service

Use case 1}4 requires a dataset to provide information related to the’ MM sharing service. Information
related to [searching available MM, reservation and payment is_transferred to a C-ITS-S (or MM[S).
Table 6 shqws data, data type and a description of the dataset required for use case 1.4.

Table 6 — Dataset definition.-for use case 1.4

Clust¢r |1- Pre-trip Res@yves MM for sharing service and displays reseryed
z - — - information on a P-ITS-S.
o [Name UC 1.4 — Micro mobility sharing . (Available MM information is provided by a C-ITS-S (¢r
2 service MMCS).
-
Sub- Name Exe |Description
claus¢
7.1 request-mm-statug P |Request that V-ITS-S notifies MM status with SOC, DTC,
mileage and V-ITS-S-ID.
72 mm-status-resppnse V  [Send MM status information (SOC, DTC, mileage) to
2 P-ITS-S.
a&o 7.3 stop-nQOify-mm-status P |Stop the communication to the V-ITS-S.
3 |74 notify¢mm-service P [Send MM status information, V-ITS-S-ID, position anfd
= user information to C-ITS-S. After the first contact,
send only the P-ITS-S position and MM status infornja-
tion, V-ITS-S-ID, in a predefined time interval.
M = e “*" s E’*‘A C SClld I'CSTC1T VCltiUll a\,\,cptaut,c illfUl 1llatiUll tU tllC
P-ITS-S.
7.5 stop-notify-mm-service P |Stop the communication to the C-ITS-S.

6.2.2.6 UC 1.5 Micro mobility as an integrated mobility service

Use case 1.5 requires a dataset to provide information to an MM driver which is related to transferring
to public transportation before/after using MM. The C-ITS-S (or MMCS) transfers information to
P-ITS-S. Concerning transferable public transportation and available stations related to the MM driver’s
destination. Table 7 shows data, data type and a description of the dataset required for use case 1.5.

8 © IS0 2021 - All rights reserved
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Table 7 — Dataset definition for use case 1.5

. Provides interconnected public transit transfer infor-
Cluster |1-Pre-tr
% v 'P mation to MM driver on the P-ITS-S.
© |Name UC 1.5 — Micro mobility as an inte-
o e .
& grated mobility service
Sub- Name Exe |Description
clause
71 request-mm-status P |Request that V-ITS-S notifies MM status with SOC, DTC,
Titeage and V-1TS-S-1D
72 mm-status-response V |Send MM status information (SOC, DTC, milepge) to the
@ P-ITS-S.
%ﬂ 7.3 stop-notify-mm-status P |Stop the communication to the V-ITS-S.
8|74 notify-mm-service P |Send MM status information, V3I'TS-S-ID, posjtion and
= user information to C-ITS-S-After the first cqntact, send
only the P-ITS-S position and’MM status infofmation,
V-ITS-S-ID, in a predefined time interval.
79 public-transit-schedule C [Send public transitinfermation with arrival{departure
time and transit type to P-ITS-S.
75 stop-notify-mm-service P |Stop the communication to the C-ITS-S.

6.2)]3 En-route

6.2{3.1 General

The following subclauses define datasets in the en-route phase, including information on My
andtraffic in the surrounding area, which is provided to an MM driver and a C-ITS-S (or MM(

a P{TS-S.

6.2{3.2 UC 2.1 Traffic information providing service

Use|case 2.1 requires a dataset_ te provide information to an MM driver relating to traffic
MM while driving. The P-ITStS)transfers route information to the C-ITS-S (or MMCS). That
MMCS) then transfers traffic information around the route to an MM driver through P-IT§
shojs data, data type and)a description of the dataset required for use case 2.1.

Table 8 — Dataset definition for use case 2.1

[ operation
S) through

hround the
C-ITS-S (or
-S. Table 8

© Cluster - 2= En-route While driving, traffic information is provided by a
<| |Name UC 2.1 — Traffic information pro- C-ITS-S (or MMCS) in real time. To provide tr 3ff1c
&) viding service information, route information on a P-ITS-S i sent to a
g C-ITS-S (or MMCS). Then, a C-ITS-S (or MMCS)) requests
= the relevant traffic information provider thrgough a PCN.

Sub- Name Exe |Description

clause

7.4 notify-mm-service P |Send MM status information, V-ITS-S-ID, position and user
n information to C-ITS-S. After the first contact, send only
& the P-ITS-S position and MM status information, V-ITS-S-
a ID, in a predefined time interval.
é 712 traffic-information C |Send traffic information to the P-ITS-S.

13 accident-information C |Send accident location information to the P-ITS-S.
7.1 danger-zone-information C |Send danger zone location information to the P-ITS-S.
7.5 stop-notify-mm-service P [Stop the communication to the C-ITS-S.
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6.2.3.3 UC 2.2 Micro mobility status monitoring service

Use case 2.2 requires a dataset to provide information to an MM driver when a fault or a malfunction
occurs in an MM while driving. A V-ITS-S transfers information to a P-ITS-S in a case of malfunction in
the MM. Table 9 shows data, data type and a description of the dataset required for use case 2.2.

Table 9 — Dataset definition for use case 2.2

Cluster |2- En-route MM diagnostic information is provided to a driver by
2 . - V-ITS-S while driving when a major electrical com-
< |Name UC 2.2 — Micro mobility status . -
&) . . ponent such as the invertor, battery, etc. is in fault or
@ T e SR VIS malfunction status. To provide MM DTC informatign|
- the V-ITS-S broadcasts DTC information to the P-ITS}S.
Sub- Name Exe |Description
claus¢
7.1 request-mm-status P Request that the V-ITS-S notifies MM status with SOC,
DTC, mileage and V-ITS-S-ID.
" 72 mm-status-response \' Send MM status information (SO€;DTC, mileage) to P-IT[S-S.
§o 7.3 stop-notify-mm-status P Stop the communication to«the V-ITS-S.
& |74 notify-mm-service P Send MM status information, V-ITS-S-ID, position, ind
é user information to CEITS-S. After the first contact, send
only the P-ITS-S position and MM status informatjon,
V-ITS-S-ID, in a prédefined time interval.
715 warning-message C Send warning.message containing corresponding DTC
descriptioginformation to the P-ITS-S.
7.5 stop-notify-mm-service P Stop theé‘communication to the C-ITS-S.

6.2.3.4 UC 2.3 Mobile tolling service

Use case 2
drives thrq
informatio

use case 2.B.

Table 10/— Dataset definition for use case 2.3

.3 requires a dataset to provide toll-payment information to an MM driver when an
ugh a toll gate. A toll service provider and a payment service provider transfer the paynpent
n to the P-ITS-S. Table 10 shows'ddta, data type and a description of the dataset required

MM

for

Clust¢r |2- En-route Toll payment is requested through a C-ITS-S (or MM(S)
§ Name UC 2.3 — Mobile tolling service when the MM passes to_ll roads. MT_S is provllded to l\/ M
S driver by the combination of following service provigl-
2 ers, such as payment service provider, communicatiqn
= service operator, and toll road management service
provider.
Chapter A{Name Exe |Description
71 | request-mm-status P__|Request that V-ITS-S notifies MM status with SOC, DTC,
mileage, V-ITS-S-ID.
72 mm-status-response V |Send MM status information (SOC, DTC, mileage) to the
P-ITS-S.
%]
%1723 stop-notify-mm-status Stop the communication to the V-ITS-S.
] ; ;
@ |74 notify-mm-service P |Send MM status information, V-ITS-S-ID, position and user
§ information to C-ITS-S. After the first contact, send only
the P-ITS-S position and MM status information, V-ITS-
S-ID, in a predefined time interval.
7.16 toll-balance-information C |[Send toll balance information to the P-ITS-S.
7.19 payment-information P [Send the user’s payment information to the C-ITS-S.
7.5 stop-notify-mm-service P |Stop the communication to the C-ITS-S.
10 © IS0 2021 - All rights reserved
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6.2.3.5 UC 2.4 Adaptive route management service

Use case 2.4 requires a dataset to provide new route information to an MM driver when an MM deviates
from a route setin a pre-trip phase. A P-ITS-S transfers information related to the MM’s current location
to a C-ITS-S (or MMCS). That C-ITS-S (or MMCS) then transfers new route information to P-ITS-S, taking
into consideration the surrounding traffic and locations of charging stations. Table 11 shows data, data
type and a description of the dataset required for use case 2.4.

Table 11 — Dataset definition for use case 2.4

Cluster 2- En-route New route to destination is prnvidpd by MMCS when
% Name UC 2.4 — Adaptive route manage- MM deviates from a planne(_i route while driying. To
3 ment service suggest a new route to destination, the-C-IT$-S (or
Q MMCS) receives traffic condition and'¢harging station
=) information from relevant serviceproviders| Then, the
C-ITS-S (or MMCS) sends the information to the P-ITS-S.
Sub- Name Exe |Description
clause
71 request-mm-status P |Request that V-ITS-S notifies MM status with SOC, DTC,
mileage and V-ITS-S4D.
7.2 mm-status-response V |Send MM status information (SOC, DTC, mil¢age) to the
P-ITS-S.
§n 73 stop-notify-mm-status P [Stop the communication to the V-ITS-S.
g 7.4 notify-mm-service P [Send MM status information, V-ITS-S-ID, pgsition, and
) user information to C-ITS-S. After the first cqntact, send
= only)the P-ITS-S position and MM status irjfformation,
VZITS-S-ID, in a predefined time interval.
7.6 charging-station- G>[Send charging station location to the P-ITS-§
information
711 navigation-route- C |Send navigation route information to the P-ITS-S.
information
7.5 stop-notify-mm-service P |Stop the communication to the C-ITS-S.
6.213.6 UC 2.5 Searching available parking space service on the way

Bef
ava
The
P-11
cas

bre an MM arrives at a_destination, use case 2.5 requires a dataset to provide infor
lable parking space$§ near to an MM driver and a driving route can be recalculated if
C-ITS-S (or MMCS)J®ransfers information on available parking spaces near to a desting

mation on
necessary.
tion to the

S-S automatically) Table 12 shows data, data type and a description of the dataset required for use

b 2.5.

Table 12 — Dataset definition for use case 2.5

Cluster

2- En-route

Use Case

- Name—

UC2.ESoarchi Jabl "

ing space service on the way

Before MM approaches its destination, availg

ble

parking space information near to the destin

ation is

searched and provided on the P-ITS-S. If necessary, nav-
igation routes can be re-searched according to available
parking spaces. SAPSS automatically requests to search
available parking spaces near to the destination.

© IS0 2021 - All rights reserved
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Table 12 (continued)

Sub- Name Exe |Description

clause

71 request-mm-status Request that V-ITS-S notifies MM status with SOC, DTC,
mileage, V-ITS-S-ID.

7.2 mm-status-response Send MM status information (SOC, DTC, mileage) to the

P-ITS-S.

N
oo

stop-notify-mm-status

Stop the communication to the V-ITS-S.

notify-mm-service

Send MM status information, V-ITS-S-ID, position, and

Messages
NI

User Imformation to C-1T5-5S. ATter the ISt contact, s
only the P-ITS-S position and MM status inforymat
V-ITS-S-ID, in a predefined time interval.

bnd
on,

77 parking-space-information Send available parking space information tq the
P-ITS-S.
711 navigation-route- Send navigation route information t@ the P-ITS-S.
information
7.5 stop-notify-mm-service Stop the communication to the-6:ITS-S.

6.2.3.7 UC 2.6 Keyless go service for shared micro mobility

When MM(is disconnected from P-ITS-S while driving, use case 2.6(tequires dataset to lock the ]
When MM [is disconnected from P-ITS-S, a warning message is transferred to P-ITS-S. Table 13 sh
data, data fype and a description of the dataset required for use case 2.6.

Table 13 — Dataset definition for use case 2.6

DWS

Clust¢r |2- En-route TheW-1TS-S locks MM automatically when the P-ITS-S
z Name UC 2.6 — Kevless 2o service for issdisconnected with the V-ITS-S. A warning messagg is
O shar.ed micr)(,) mol?ilit displayed on the P-ITS-S and is sent to the C-ITS-S (of
8 y MMCS) simultaneously when the P-ITS-S is disconne[t-
= ed with the V-ITS-S.
Sub- Name Exe |Description
claus¢
7.1 request-mm-statug P Request that V-ITS-S notifies MM status with SOC, DTC,
mileage and V-ITS-S-ID.
8 |72 mm-status-resppnse \' Send MM status information (SOC, DTC, mileage) to P-ITS-S
) . ,
S |74 notify-mp~Service P Send MM status information, V-ITS-S-ID, position and yser
4 information to C-ITS-S. After the first contact, send dnly
= the P-ITS-S position and MM status information, V-ITS-
S-ID, in a predefined time interval.
717 d¢sconnection-warning- P A message of disconnection occurrence is sent to [the
nessage P-ITS-S while the driver is away from the MM.
LS “* & #"f FH = ‘- P StUlJ tllC \,Uuuuuuiuatiuu tU tllc C ITS S.

6.2.3.8 UC 2.7 Interconnected transfer information providing service

Afteran MM is parked, use case 2.7 requires a dataset to provide information to an MM driver concerning
available public transportation services from a parking space to a destination and reservation of this
service. C-ITS-S (or MMCS) transfers information on the available public transportation service and
reservation of the service, which is provided by a public transportation service provider, to the P-ITS-S.
Table 14 shows data, data type and a description of the dataset required for use case 2.7.

12
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Table 14 — Dataset definition for use case 2.7

o |Cluster |2- En-route ITIPS pr.o.vidgs interconnected tra_nsfer in_formatiop
@ and notification of reserved transit mode information.
© |Name UC 2.7 — Interconnected transfer
g information providing service
Sub- Name Exe |Description
clause
71 request-mm-status P |Request that V-ITS-S notifies MM status with SOC, DTC,
Titeage ana V=11 S-S-1D-
72 mm-status-response V  |Send MM status information (SOC, DTC, miléagg) to P-ITS-S.
7.3 stop-notify-mm-status P |Stop the communication to the V-ITStS,
74 notify-mm-service P |Send MM status information, V-ITS-S*ID, positjon and user
4 information to the C-ITS-S. After-the first cqntact, send
=y only the P-ITS-S position and)MM status irfformation,
A V-ITS-S-ID, in a predefined)time interval.
)
=|17.20 request-public-transit- P |Request public transit'schedule.
schedule
79 public-transit-schedule C |Send public transit.information with arrival/departure
time and trangSit type to the P-ITS-S.
7.21 request-public-transit- P |Make publictransit reservation if necessary.
reservation
710 public-transit-reserved- C |Send¥eservation information to a nomadic devife (P-ITS-S).
information
7.5 stop-notify-mm-service P |Stop the communication to the C-ITS-S.
6.2}4 Post-trip
6.2/4.1 General
Theg following subclauses define datasets in the post-trip phase, including information |on vehicle
opefration after driving, which js\provided to an MM driver and a C-ITS-S (or MMCS) througha P-ITS-S.
6.2/4.2 UC 3.1 Micro mobility driving information providing service
Use| case 3.1 requires.ddataset to provide information to an MM driver concerning an identification,
locdtion, status and.driving record of an MM, and green mileage points. The driving record|is saved in
a C{ITS-S (or MMLS) with the MM’s identification and the P-ITS-S’s identification. Table 15 ghows data,
datd type and @description of the dataset required for use case 3.1.
Table 15 — Dataset definition for use case 3.1
s o . P-ITS-S displavs trip and MM status information after
o [Cluster 3=Post=trip o T T
@ driving.
© |Name UC 3.1—Micro mobility driving
g information providing service
© IS0 2021 - All rights reserved 13
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Table 15 (continued)

Chapter [Name Exe |Description
7.1 request-mm-status P |Request that V-ITS-S notifies MM status with SOC, DTC,
mileage and V-ITS-S-ID.

8|72 mm-status-response V |Send MM status information (SOC, DTC, mileage) to P-ITS-S.

=1, ;

S |73 stop-notify-mm-status P [Stop the communication to the V-ITS-S.

é 74 notify-mm-service P [Send MM status information, V-ITS-S-ID, position and user
information to the C-ITS-S. After the first contact, send
only the P-ITS-S position and MM status information,
V-ITS-5-1D, 10 a predelined time mterval.

7.5 stop-notify-mm-service P [Stop the communication to the C-ITS-S.

6.2.4.3 UC 3.2 Charging station information service

Use case 3

2 requires a dataset about locations of charging stations, which is providédyto an MM dr

ver

in preparation for a new trip. This use case is optional and can be omitted if SOC of the MM is more than

70 %. Tabl¢ 16 shows data, data type and a description of the dataset required foy use case 3.2.

Table 16 — Dataset definition for use case 3:2

Clustgr |3- Post-trip To provide charging station location, the P-ITS-S chefks
§ Name UC 3.2 —Charging station informa- the remaining battery power level when the MM arrives
&) tion .service ging at the destination. Then, depending on SOC, the P-IT$-S
8 provides thelocation of the charging station closest fo
= the MM.

Sub- Name Exe |Description

clause¢

71 request-mm-status P _(Bequest that V-ITS-S notifies MM status with SOC, OTC,

mileage and V-ITS-S-ID.
w |22 mm-status-response V |Send MM status information (SOC, DTC, mileage) to P-IT|S-S.
§0 7.3 stop-notify-mm-status P [Stop the communication to the V-ITS-S.
§ 74 notify-mm-service Send MM status information, V-ITS-S-ID, position, and
s user information to C-ITS-S. After the first contact, spnd
only the P-ITS-S position and MM status informatjon,
V-ITS-S-ID, in a predefined time interval.

7.6 charging-sgatfon- C |Send the charging station location to the P-ITS-S.

information

7.5 stop-négTfy-mm-service P |Stop the communication to the C-ITS-S.

6.2.4.4 UC 3.3 Parked micro mobility position providing service

Use case 3

3Crequires a dataset about the MM'’s location in a parking space, which is provided to a

l1ew

MM driver. ATter driving, the MM'S location in a parking space is transierred to a C-115-5 (or MMCS).
This information is then provided to the new MM driver to facilitate a new trip. Table 17 shows data,
data type and a description of dataset required for use case 3.3.

Table 17 — Dataset definition for use case 3.3

Cluster |3- Post-trip

Name UC 3.3 — Parked micro mobility

position providing service

Use Case

When MM arrives at the destination, the P-ITS-S sends
MM parked position to the C-ITS-S (or MMCS) for pro-
viding MM position to driver. To provide the parked po-
sition to a driver, the P-ITS-S receives the stored parked
MM position from the C-ITS-S (or MMCS). Then the
P-ITS-S guides the driver to the parked MM position.

14
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Table 17 (continued)
Sub- Name Exe |Description
clause
71 request-mm-status P |Request that V-ITS-S notifies MM status with SOC, DTC,
mileage and V-ITS-S-ID.
® 172 mm-status-response V |Send MM status information (V-ITS-S-ID, SOC, DTC) to
o the P-ITS-S.
[72]
VAR stop-notify-mm-status P |Stop the communication to the V-ITS-S.
= 7.4 notify-mm-service P |Send MM status information, V-ITS-S-ID, position and user
mnformation to the C-1TS-5. After the irst cgntact, send
only the P-ITS-S position and MM status irffformation,
V-ITS-S-ID, in a predefined time interyval:
7.5 stop-notify-mm-service P [Stop the communication to the C-ITS-S.
6.24.5 UC 3.4 Shared micro mobility return service
Use| case 3.3 requires a dataset which is necessary when an MM fora\sharing service i returned.
Infgrmation on driving distance and time, SOC, parking location, satisfaction of service|and green
mil¢age points is transferred to the C-ITS-S (or MMCS). This information is then used for service
impgrovement in the future. Table 18 shows data, data type and a-déscription of the dataset required for
use|case 3.4.
Table 18 — Dataset definition for use case 3.4
© Cluster |3- Post-trip Rayment service is requested through C-ITS{S (or
2| [Name UC 3.4 — Shared micro mobility MMCS) wh_en MM is retur_‘ned_. SMMRS is prov.lded to
&) . the MM driver by a combination of the follow{ing service
Y return service : ) . ; S
g providers: payment service provider, commynication
= service operator and sharing service providqr.
Sub- Name Exe |Description
clause
71 request-mm-status P Request that V-ITS-S notifies MM status with SOC, DTC,
mileage and V-ITS-S-ID.
72 mm-status-fesponse \ Send MM status information (V-ITS-S-ID, SQC, DTC) to
» the P-ITS-S.
)
M 1z3 stop-nebify-mm-status P Stop the communication to the V-ITS-S.
72}
31174 nofiky-mm-service P Send MM status information, V-ITS-S-ID, pdsition, and
= user information to the C-ITS-S. After the fifst contact,
send only the P-ITS-S position and MM status information
V-ITS-S-ID, in a predefined time interval.
7.18 balance-information C Send balance information to the P-ITS-S.
749 payment-information P Send the user’s payment information to the (-ITS-S.
7.5 stop-notify-mm-service P Stop the communication to the C-ITS-S.

7 Dataset definitions

7.1 request-mm-status

Table 19 defines the dataset request-mm-status to request MM status information, V-ITS-S ID, to the

nomadic device (P-ITS-S).

© IS0 2021 - All rights reserved
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Table 19 — Definition of request-mm-status

ID 1 Request that V-ITS-S notifies MM status with SOC, DTC, mileage
o and V-ITS-S-ID.
< Name | equest-mm-status
Exec |P-ITS-S
Name DataType Description Cvt
S [unit]
(%]
q
]
)
a
-- no dataset --
7.2 mmjistatus-response
Table 20 dg¢fines the dataset mm-status-response to send MM status information to thé-nomadic deyice
(P-ITS-S).
Table 20 — Definition of mm-status-response
ID 2 Send MM status information (V-ITS-S-ID, SOC, DTC and miledge)
to the P-ITS-S.
é” Name| | mm-status-response
Exec | |V-ITS-S
Name| DataType Description Cyt
[unit]
< |V-ITSF-ID textString Terminal IBDYef V-ITS-S M
E MM status Group Current status of MM M
8 |-soc - numeric2 [%] |State-ef charge of the battery M
-DTC - enumString (Diagnostic trouble code of the MM M
- Milegge - numeric4 {m].|Current mileage of the MM M
7.3 stop-notify-mm-status
Table 21 defines the dataset“stop-notify-mm-status to stop the communication from the veHicle
(V-ITS-S).
Table 21 — Definition of stop-notify-mm-status
ID 3 Stop sending MM status information to the P-ITS-S.
g’ Name| [stop-notify-mm-status
Exec |P-ITS-S
Name DataType Description Cvt
] [unit]
(%]
3]
)
<
a
-- no dataset --
7.4 notify-mm-service

Table 22 defines the dataset notify-mm-service to send MM status information, V-ITS-S-ID, position,
user information from the P-ITS-S to the C-ITS-S.

16
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Table 22 — Definition of notify-mme-service

ID 4 Send MM status information, V-ITS-S-ID, position, and user
- - information to the C-ITS-S. After the first contact, send only the
% (Name notify-mm-service P-ITS-S position and MM status information, V-ITS-S-ID, in a
= predefined time interval.
Exec |P-ITS-S
Name DataType Description Cvt
[unit]
V-ITS-S-1ID textString Terminal ID of V-ITS-S M
MM status Group Current status of MM M
-S0C - numeric2 [%] | State of charge of the battery M
-DTC - enumString | Diagnostic trouble code of the MM M
- Mileage - numeric4 [m] |Current mileage of the MM M
Position Group Current position of MM M
L
w . . N . th
@| |- Latitude - numeric4 [°N] .Geographllc longitude of the position, expressed in |/8 M
£ integer micro degrees
Q . . s . th
- Longitude - numeric4 [°E] F}eographlc latitude of the\pesition, expressed in 1/8 M
integer micro degrees
Elevation of the posifidn, expressed in decimetres above
- Elevation - numeric2 [m] |the reference ellipspid (unsigned), offsetby 1 km; 0 =L km| O
below the reference ellipsoid
Indoor position Group Current position of vehicle (Indoor) 0
- X-axis - numeric4 [m] |Indoor pesition of MM/vehicle (x) 0
- Y-axis - numeric4 [m] |Indooxposition of MM /vehicle () 0
- Z-axis -numeric4 [m] |Indder position of MM/vehicle (2) 0

7.5| stop-notify-mm-service

Tabje 23 defines the dataset notify-tm-service to send MM status information, V-ITS-S-ID, position
and user information from the P<ITS-S to the C-ITS-S.

Table 23 — Definition of stop-notify-mm-service

ID 5 Stop the communication to the C-ITS-S.
g Name |stop-hotify-mm-service

Exec [P-ITS-S

Name DataType Description Cvt
5] [unit]
%]
<
ey
8

-- no dataset --

7.6 charging-station-information

Table 24 defines the dataset charging-station-information to send charging station location
information from the server (C-ITS-S) to the nomadic device (P-ITS-S).
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Table 24 — Definition of charging-station

Dataset

ID 6 Send charging station location to the P-ITS-S.
é"’ Name |charging-station-information
Exec |C-ITS-S
Name DataType Description Cvt
[unit]
Station location Group Charging station coordinate M

Geographic longitude of the position, expressed in 1/8th

- Latitpde -numeric4 [°N]|. :
integer micro degrees
. . e . th
- Longjitude - numeric4 [°E] .Geograph-lc latitude of the position, expressed in 1/8 M
integer micro degrees
Elevation of the position, expressed in decimetyes
- Elevation - numeric2 [m] |above the reference ellipsoid (unsigned), offset by 1 km; 0

0 =1 km below the reference ellipsoid

7.7 parking-space-information

Table 25 d4
from the sq

Table 25 — Definition of parking-spdce-information

fines the dataset parking-space-information to send available parking space information
rver (C-ITS-S) to the nomadic device (P-ITS-S).

ID 7 Send parking loeatton information to the P-ITS-S.
g’ Name| |parking-space-information
Exec | [C-ITS-S
Name| DataType Description Cyt
[unit]
Parking location Group Available parking space coordinate M
_ - . . g . th
§ - Latithide c)numer1c4 F}eograph}c longitude of the position, expressed in 1/8 Y
@ [°N] integer micro degrees
< G hic latitude of the positi din 1/8th
& |- Longjtude Smeric4 [°E] | eographic latitude of the position, expressed in / M
integer micro degrees
Elevation of the position, expressed in decimetres
- Elevation - numeric2 [m] |above the reference ellipsoid (unsigned), offset by 1 km; 0

0 =1 km below the reference ellipsoid

7.8 res¢rvdtion-acceptance

Table 26 defines the dataset

reservation-acceptance

to send MM sharing service reservation

information from the server (C-ITS-S) to the nomadic device (P-ITS-S).

Table 26 — Definition of reservation-acceptance

ID 8 Send sharing service reservation information to the P-ITS-S.
g Name |reservation-acceptance
Exec |C-ITS-S
18 © IS0 2021 - All rights reserved
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Table 26 (continued)
Name DataType Description Cvt
[Unit]
User information Group User information input M
- |-1D - enumString | User ID (generated via the P-ITS-S) M
)
§ - Account number - enumString |User’s account for payment (provided by the P-ITS-S) M
g . - numeric2 .
A |- Valid year Valid year for payment card M
Y [yyyy] Y pay
i . - numeric2 i . .
= vVdIld TITOIIUT vdlld IOt 10T Pdy IIIETIL CdI'd
[mm]
- Security number - enumString |Security number for payment card

7.9 public-transit-schedule

Table 27 defines the dataset public-transit-schedule to send public transit schedule ipformation
fromn the server (C-ITS-S) to the nomadic device (P-ITS-S).

Table 27 — Definition of public-transit:scliedule

ID 9 Send public transit infermation with arrival/departyre time
and transit type toesthe P-ITS-S.

Name |public-transit-schedule

Msg

Exec |[C-ITS-S

Name DataType Description Cvt
[Unit]
public-transit-location |Group Public transit coordinate
_Longitude - numeric4 [2N] GPS cpordlnates of station for public transportation
- (longitude)
) : : : ;
@l Latitude - numerick [°E] GPS-coordlnates of station for public transportation M
= (latitude)
= : : : .
Altitude @umeric2 [m] GPS coordinates of station for public transportation 0
(altitude)
public-transit-schedule) ‘| Group Public transit schedule M
-Arrival time - textString Arrival time of public transportation to a station M
-Departure time - textString Departure time of public transportation from a statipn M

7.10 public-transit-reserved-information

Table 28 defines the dataset public-transit-reserved-information to send public transit feservation
infdrmation from the server (C-ITS-S) to the nomadic device (P-ITS-S).

Table 28 — Definition of public-transit-reserved-information

ID 10 Send reserved information to the P-ITS-S.

Name |public-transit-reserved-infor-
mation

Msg

Exec |[C-ITS-S
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Table 28 (continued)
Name DataType Description Cvt
D [unit]
%]
S
<
a
--no dataset --

7.11 navigation-route-information

Table 29 definesthe-dataset ereris e—inE e to-send-navigationreute—information

oS TroR—fot oo TOTT eTrer SorcroH T oa e ot

from the s¢rver (C-ITS-S) to the nomadic device (P-ITS-S).

Table 29 — Definition of navigation-route-information

ID 11 Send navigation route information to the P-ITS3S:
g Name| |navigation-route-information

Exec | |C-ITS-S

Name DataType Description Cyt
[unit]

Destirjation Group Destination location M
_ : : : . : th

- Latithde 0numer1c4 .Geograph-lc longitude of'the position, expressed in 1/8 M
[°N] integer micro degrees

: : . : t
- Longfitude - numeric4 [°E] Geographic latitude of the position, expressed in 1/8 M

integer micro degrees

§ Elevation efithe position, expressed in decimetres
& |- Elevation - numeric2 [m] |above the reference ellipsoid (unsigned), offset by 1 km; 0
s 0 =1 km below the reference ellipsoid
Drlymg route to desti- Group Driving route to destination M
nation
- Wavboint - array of Alist of waypoints to navigate to destination with lati- c
y structure tude and longitude

- Driving hour remain-

ing - numeric2 [s] |Driving time of MM (=end time of trip - start time of trip) | M

- Remaining distance snumeric2 [m] |Driving distance of MM recorded by OBD M

7.12 traffic-information

Table 30 ddfines the.dataset traffic-information to send traffic information from the server (C-ITp-S)
to the nompdie device (P-ITS-S).

Table 30 — Definition of traffic-information

ID 12 Send traffic information to the nomadic device (P-ITS-S) from
the server (C-ITS-S).

Name |traffic-information

Msg

Exec |C-ITS-S
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Table 30 (continued)

Name DataType Description Cvt
[unit]
- Traffic information group Traffic information M
% - Link ID BitString ID of road on the MM’s driving route M
L .
g - Traffic speed -Szrjumerlc2 [m/ Current traffic speed on road M
- Traffic volume -numeric2 [q] |Current traffic volume on road M
- Traffic density -numeric?2 [K] |Currenttraffic density on road M
7.13 accident-information
Table 31 defines the dataset accident-information to send accident information from|the server
(C-IIT'S-S) to the nomadic device (P-ITS-S).
Table 31 — Definition of accident-information
ID 13 Send accident information from the server (C-ITS-S) to the
nomadic device (P-ITS-S)
g‘" Name |accident-information
Exec |C-ITS-S
Name DataType Description Cvt
[unit]
Accident location Group Acc1de_nt 1nforr_nat10n on road (boundary of 200 m fr¢m M
an,accident point)
+ : : o : t
z - Latitude - numeric4 [°N] _Geograph_lc longitude of the position, expressed in 1/8 M
g integer micro degrees
8 : : > : h
- Longitude - numerie4§°E] _Geograph_lc latitude of the position, expressed in 1/8 M
integer micro degrees
Elevation of the position, expressed in decimetres
- Elevation -1unteric2 [m] |above the reference ellipsoid (unsigned), offset by 1 km; 0
0 = 1 km below the reference ellipsoid
7.1 danger-zone-information
Table 32 defines.the dataset danger-zone-information to send danger zone informatiop from the
seryer (C-ITS-S)to the nomadic device (P-ITS-S).
Table 32 — Definition of danger-zone-information
ID 14 Send danger zone information from the server (C-ITY-S) to the
nomadic device (P-115-5J.
g Name |danger-zone-information
Exec |[C-ITS-S
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