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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

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.

This docudrnent fosters the introduction of nomadic devices in the public transport and automol:ive
world. It specifies the data structure and data exchange procedure based on Data eXchange\Messjges
(DXMs) at|the application level regarding pre-trip, post-trip and while driving, in order:to idertify
connectivify among a user’s personal ITS station (P-ITS-S, for example nomadic devices); vehicle-|TS-
station gatpway (V-ITS-S) and central ITS station (C-ITS-S).

This document covers subjects related to mobility services using micro mability, including mjcro
mobility sharing, parcel delivery and first-mile and last-mile connections in‘urban areas. This [}XM
implementption describes how such mobility services based on micro mpbility are provided using a
P-ITS-S.
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se

rvice platform for micro mobility —

Part 3:
Data structure and data exchange procedures

o mobility
blivery and
nts for the
bility with

Pir content
pplies. For
[s) applies.

ving apply.

esses:

1 (Scope

This document specifies the data structure and data exchange procedure related’to mici
seryice applications utilizing a P-ITS-S (i.e. nomadic devices), including car shating, parcel d
firsf-mile and last-mile connections. In addition, this document delivers refated requireme
development and operation of the service platform between nomadic devides and micro mg
intglligent transport systems (ITS) technologies.

Thip document defines a data structure and data exchange procedure based on the ddtasets and
megsages which are defined in [SO 22085-2.

2 [Normative references

The following documents are referred to in the textdn such a way that some or all of th
congtitutes requirements of this document. For dated references, only the edition cited 4
undated references, the latest edition of the refesenced document (including any amendmen
1SO|21217, Intelligent transport systems — Stgtion and communication architecture

3 |Terms, definitions and abbreviated terms

For|the purposes of this document, the terms and definitions given in ISO 21217 and the follo
[SOJand IEC maintain terminology databases for use in standardization at the following add
— |ISO Online browsing platform: available at https://www.iso.org/obp

— |IEC Electropegdia: available at https://www.electropedia.org/

3.1 Termsand definitions

3.11

cenjtral ITS station

C-ITS-S

ITS station assuming a central role

3.1.

2

personal ITS station
P-ITS-S
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. to connect portable devices to the motor vehicle communications system network

©IS
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3.1.3

micro mobility

MM

eco-friendly personal electric vehicle for one or two passengers

3.14

in mobility network

IMN

local network bus among electrical control units in micro mobility (3.1.3), providing diagnostics

informatio

3.1.5
micro mo
MMSP

service provider for micro mobility (3.1.3), including parking lot management service, public tra

authority,
traffic info

3.1.6

micro mobility communication network

MMCN
communic

3.1.7

public commmunication network

PCN
network b

used to provide micro mobility (3.1.3) services informatiotien, for example, charging stations, parl

lots and tr§

3.1.8
vehicle-IT
V-ITS-SG
ITS-S node
mobility ne|

3.2 Abb

C
DTC
DXM

EXE

J)ility service provider

ntoa P-ITS-S (3.1.2) through a V-ITS-SG (3.1.8)

charging station management service, tolling service authority, car sharing service
'mation service, amongst others

ition network between P-ITS-S (3.1.2) and C-ITS-S (3.1.1)

btween micro mobility cloud servers (MMCS) and, micro mobility service providers (3.

ffic congestion

S-station gateway

twork (3.1.4) and a P-ITS-S (3.1:2)

reviated terms

conditional
diagnostic trouble code
data exchahge message

executor

nsit

and

L.5)
[ing

used to interconnect two different'OSI protocol stacks at layers 5 through to 7 between an in

IMN

ITIPS
ITS
ND

MM
MMCS

trmobitity retwork

interconnected transfer information providing service
intelligent transport systems

nomadic device

mandatory

micro mobility

micro mobility cloud server
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C-ITS-S gateway

MMIMS  Micro mobility as an integrated mobility service
MMSRS  micro mobility sharing service
0 optional
SAPSS searching available parking space service
SoC state of charge
4 [Overview o
3V
41| Introduction (b"l/
Corjceptual aspects of the general use cases in ISO/TR 22085-1 are depict n Figure|l and are
sumpmarized in Table 1. Details of ITS-S (i.e. V-ITS-S, P-ITS-S, and C-ITS-S) ar @ cified in ISQ 21217.
V-ITS-S (MM) P-ITS-S (ND) -ITS-S (MMCS)
V-ITS-S gateway
N

layer 7

QS| layer 1

Proprietary
in-vehicle netwark

ITS application

processes

Network and
transport

Access

Simplified
communicationg

ITS-S host

ITS application
processes

Network and
transport

Simplified
communicationg

ITS-S routero’\%

oA

Netwotlr and
transport

Access

\/
Simplified

[TS application
processes

Network and
transport

Access

..layer 7

Central
system

=
=
2
&
75}
(o]

Simplified
communicationg

A’\Q) ITS-S host
\O [TS application
N~ processes
\‘nl‘l"S application Network and
C) Il processes transport

Access

Simplified
communicationg

I

ITS-S border router

Network and
transport

Simplified

Network and
transport

Simplified
communicationg

4

O.

ITS sté(-i@nternal network

ITS station-internal network

0S| layer3. ..layer1

communicationg

UC11 UC22 UC3.1

communicationg
I —

Lo 421104 2 11c 4 A1ic 4 -
\SAvES a7~ T ot

oT \eavy

ucz21u0cC23U0C24U0C25U0C2.6UC2.7
UC3.2U0C3.3U0C3.4

external network MM service providers

Figure 1 — Conceptual aspects of the general use cases

Table

1 — Use cases clusters and associated use cases overview

Title of use cases cluster

Brief description

1. Pre-trip

© IS0 2022 - All rights reserved
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different use cases:
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Table 1 (continued)

Title of use cases cluster |Brief description

— UC1.1 - MM information providing services

— UC 1.2 - Navigation service linked information on charging station
— UC 1.3 - Pre-scanning available parking space service

— UC 1.4 - MM sharing service

— UC 1.5 - MM as an integrated mobility service

2. En-route This cluster specifies the detailed use cases of the en-route stage for MM. It includes
7 different use cases.

— UC 2.1 - Traffic information providing service

— UC 2.2 - MM status monitoring service

— UC 2.3 - Mobile tolling service

— 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 mierosmobility

— UC 2.7 - Interconnected transfer infexrmation providing service

3. Post-trip This cluster specifies the detailed use cases of post-trip stage for MM. It includgs 4
different use cases.

— UC3.1 - MM driving information providing service
— UC 3.2 - Charging station-information service
— UC 3.3 - Parked MM'position providing service

— UC 3.4 - Sharing MM return service

4.2 Mespage overview

DXMs regajrding the use cases defined in ISO/TR 22085-1 are summarized in Table 2.

Table 2 — DXMs for mobility service using MM

ID DXM name Exe |Description
1 request-mm-status P |Request V-ITS-S to notify MM status with SOC, DTC, mile-
age, V-ITS-S-ID.
2 mm-status-response V |Send MM status information (V-ITS-S-ID, SOC, DTC, mile-
age) to P-ITS-S.
3 stop-notify-mm-status P |Stop sending MM status information to P-ITS-S.
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, MM status information and V-ITS-S-ID in
a predefined time interval.

stop-notify-mm-service

Stop the communication to the C-ITS-S.

charging-station-information

Send charging station location to P-ITS-S.

parking-space-information

Send parking location information to P-ITS-S.

© IS0 2022 - All rights reserved
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Table 2 (continued)

ID DXM name Exe |Description

8 reservation-information C |Send sharing service reservation information to P-ITS-S.

9 public-transit-schedule C |Send public transit information with arrival/departure
time and transit type to P-ITS-S.

10 public-transit-reserved-informa- C |Send reserved information to P-ITS-S.

tion

11 navigation-route-information C |Send navigation route information to P{TS-S.

12 traffic-information C |Sendtrafficinformation to ND (P-ITS-S)from server (C-ITS-S).

13 accident-information C |Send accident information fropnserver (C-ITS-S) to ND
(P-ITS-S).

14 danger-zone-information C |Send danger zone locatipn information to P-IT|S-S.

15 |warning-message C [Send warning message-if DTC error has occurted.

16 toll-balance-information C |Definition of toll-balance-information.

17 disconnection-warning-message C |Send connection' lost warning message where|connection
between V-IFT'S-S and P-ITS-S has been disconijected.

18 return-information C |Send returning MM information.

19 payment-information C |Send sharing service reservation information|to P-ITS-S.

20 request-public-transit-schedule P |Sendpublic transit schedule request from ND [ P-ITS-S)
to server (C-ITS-S).

21 request-public-transit-reservation | P¥|Reserve public transit schedule from ND (P-IT|S-S) to
server (C-ITS-S).

5

5.1

Table 3 shows the data structure for the DXM request-mm-status to request MM status infor

Data structure

V-ITS-S ID from the NDP-ITS-S).

Table 3 — Data structure for request-mm-status

Data structure for request-mm-status

mation and

ID 1 Request that V-ITS-S notifies MM status with SOC, DTC, mileage
o and V-ITS-S-ID.
2 name-|request-mm-status
exec P-ITS-S
1)
E request-mm-status
=
&
g null
= No dataset
(=]

5.2 Data structure for mm-status-response

Table 4 shows the data structure for the DXM mm-status-response to send MM status information to
the ND (P-ITS-S).

©1S0 2022 -
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Table 4 — Data structure for mm-status-response

ID 2 Send MM status information (V-ITS-S-ID, SOC, DTC, mileage) to
the P-ITS-S
=T4]
£ name |mm-status-response
exec |V-ITS-S
request-mm-status
textString
V-ITS-S-ID
)
; group
s MM status
=
5
%] .
o numeric2 — 1
)
)
a O\
enumString \ N
DTC
, O
numeric4 v
M&Xge
AN

5.3 Datg structure for stop-notify-mm-status

Table 5 shd

ws the data structure for the DXM stop-netify-mm-status to stop the communication fi

O1m

the vehicle[(V-ITS-S).
Table 5 — Data structure for 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
5}
5 stop-notify-mm-service
E
i
g null
= No dataset
a

5.4 Data structure for notify-mm-service

Table 6 shows the data structure for the DXM 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.

© IS0 2022 - All rights reserved
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Table 6 — Data structure for notify-mm-service

ID 4 Send MM status information, V-ITS-S-ID, position and user infor-
- - mation to the C-ITS-S. After the first contact, send only the P-ITS-S
% |name |notify-mm-service position, MM status information and V-ITS-S-ID in a predefined
= time interval.
exec |P-ITS-S
request-mm-status
textString
V-ITS-S-ID
group
MM status
numeric2 17
SOC
v
enumString E; N
Z
numeric4 Y v
Mileage
N g
g group p&u
= ition
v \
=
|4
ey
7 :
s numeric4
= Latitude
a
numeric4
Longitude
numeric2
Elevation
group
Indoor position
numeric4
X-axis
numeric4
Y-axis
numeric4
Z-axis

5.5 Data structure for stop-notify-mme-service

Table 8 shows the data structure for the DXM stop-notify-mm-service to send MM status information,
V-ITS-S-ID, position and user information from the P-ITS-S to the C-ITS-S.

© IS0 2022 - All rights reserved
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Table 7 — Data structure for stop-notify-mm-service

ID 5

Stop the communication to the C-ITS-S.

Msg

name |stop-notify-mm-service

exec |P-ITS-S

stop-notify-mm-status

Data structure

null

No dataset

5.6 Dat3 structure for charging-station-information

Table 8 shpws the data structure for the DXM charging-station-information to send charging stat
location information from the server (C-ITS-S) to the ND (P-ITS-S).

Table 8 — Data structure for charging-station-information

—e

on

ID 6

Send charging station location to P-ITS-S.

Msg

name| |charging-station-information

exec | |C-ITS-S

Data structure

charging-station-information\ [

group

$ @\gtion Location
AN

numeric4

Latitude
numeric4

Longitude
numeric2

Elevation

5.7 Datg structure for parking-space-information

Table 9 shows the data structure for tiie DXM parkimg-space-mformation to send avaitabte parking
space information from the server (C-ITS-S) to the nomadic device (P-ITS-S).
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Table 9 — Data structure for parking-space-information

ID 7 Send parking location information to the P-ITS-S.
g name |parking-space-information
exec |C-ITS-S
Parking-space-information
group
o Parking Location
=
Ll
2]
E numeric4
2 Latitude $
fa R
2]
=
a numeric4 174
Longitude
gitude ./
numeric2 >
ye'@\on

5.8 Data structure for reservation-information

Tabje 10 shows the data structure for the DXM reservation-information to send MM sharfng service
res¢rvation information from the server (C-ITS-S) to'the ND (P-ITS-S).

Table 10 — Data structure for reservation-information

ID 8 Send sharing service reservation information to the P-ITS-S.
g’ name |reservation-information
exec |[C-ITS-S
\q eservation-information
group
User information
enumString
g ID
=
£l
(5]
=1 o
h CITUIIIJLr llls
7 Account number
«
£l
<
=] numeric2
Valid year
numeric2
Valid month
enumString
Security number

© IS0 2022 - All rights reserved
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5.9 Data structure for public-transit-schedule

Table 11 shows the data structure for the DXM public-transit-schedule to send public transit schedule
information from the server (C-ITS-S) to the ND (P-ITS-S).

Table 11 — Data structure for public-transit-schedule

ID 9 Send public transit information with arrival/departure time and
transit type to the P-ITS-S.
g’ name |public-transit-schedule
exec | |C-ITS-S
public-transit-schedule
group
Public-transit-station-location
numeric4
Latitude \\‘O
FaN
2 numeric4 ™
2 Lon@}d)e
[} A
=
5
) numeric2 N
% s‘\(\QElevation
a
group ;
Public-tra@ﬁ%{schedule
textString
Arrival time
textString
Departure time
5.10 Dat3 structure forpublic-transit-reserved-information
Table 12 shows the data“structure for the DXM public-transit-reserved-information to send public

transitres

brvation information from the ND (P-ITS-S) to the server (C-ITS-S).

Table 12 — Data structure for public-transit-reserved-information

ID 13 SClld tl Clllait I'COCT VCd ;llfUl lllat;ull tU thc P ITS S.
o \name |public-transit-reserved-infor-
s mation
exec |C-ITS-S
o
= public-transit-reserved-information
o
=
Rt
7
o null
= No dataset
a
10 © IS0 2022 - All rights reserved
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5.11 Data structure for navigation-route-information

Table 13 shows the data structure for the DXM navigation-route-information to send navigation route
information from the server (C-ITS-S) to the ND (P-ITS-S).

Table 13 — Data structure for public-transit-reservation

ID 11 Send navigation route information to the P-ITS-S.
g’ name |navigation-route-information
exec |C-ITS-S
navigation-route-information
group
Destination
numeric4 ~7)
Lat}_ﬁ\g@t
numeric4 Y
ongitude
g ‘\Q 5
=
-
g numeric2 7 ™
= > Elevation
% N
2]
=
group K2
= Drk@tg route to destintion
N
array of
Structure )
Waypoint
numeric2
Driving hour remaining
numeric2
Remaining distance

5.12 Data structure for traffic-information

Table 14 shows the data structure for the DXM traffic-information to send traffic informatia

seryer(C-ITS-S) to the ND (P-ITS-S).

© IS0 2022 - All rights reserved
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Table 14 — Data structure for traffic-information

ID 12 Send traffic information to the ND (P-ITS-S) from the server
(C-ITS-S).
g name |traffic-information
exec |C-ITS-S
traffic-information
group
Traffic information

o

St

32 BitString

13} Link ID

=

E

7]

8 numeric2 p i
Traffi

g raffic spee A\

numeric2 \ ~
Traffic VOllp‘ﬂQ
numeric2 ) Qv

Traff& ensity

5.13 Data structure for accident-information

Table 15 sows the data structure for the DXM accidentinformation to send accident information ffom
the server [C-ITS-S) to the ND (P-ITS-S).

Table 15 — Data structure for accident-information

ID 13 Send accident information from the server (C-ITS-S) to the|ND
(P-ITS-S).
g’ name| |accident-information
exec | |C-ITS-S
~
\%\ accident-information
group
o Accident location
=
£l
(5]
E numeric4
2 Latitude
cs
e
< .
a numeric4
Longitude
numeric2
Elevation

5.14 Data structure for danger-zone-information

Table 16 shows the data structure for the DXM danger-zone-information to send danger zone

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

12
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Table 16 — Data structure for danger-zone-information

ID 14 Send danger zone information from server (C-ITS-S) to the ND
(P-ITS-S).
80 . -
£ name |danger-zone-information
exec |C-ITS-S
danger-zone-information
group
v Danger zone
=
Ll
2]
E numeric4
2 Latitude $
fa R
2]
=
a numeric4 174
Longitude(.\q/
numeric2 >
yeéon

5.15 Data structure for warning-message

Tabje 17 shows the data structure for the DXM warning-message to send a warning message from the
seryer (C-ITS-S) to the ND (P-ITS-S).
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Table 17 — Data structure for warning-message

ID 15 Send warning message if DTC error has occurred.
é” name |warning-message
exec |C-ITS-S
warning-message
enumString
messageType
textString
V-ITS-S-ID
5]
; DtcBase
S DTC
(5]
=
5
Z] group
% Event position
a
numeric4 vV
L&Qde
numeric4 %)
) \‘S\ Longitude
numeric2 &
N Elevation
5.16 Datg structure for toll-balance-information
Table 18 shows the data structure for the.DXM toll-balance-information to send toll balance information
from the s¢rver (C-ITS-S) to the ND_(P3ITS-S).

14
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Table 18 — Data structure for toll-balance

ID 16 Send toll fee balance information to the P-ITS-S

name |toll-balance-information

Msg

exec |[C-ITS-S

Toll-balance-information
group
User information
enumString
> ID
R4
enumString 7
Account num})%r(l/
numeric2 N
Vali&ear
Z
numeric2 §< Vv
Valid month
NS
enumSting %]
Security number
) L
5
- O
S A&l free balance
=
)
7]
o
L
< enumString
_ > Start Toll gate information
enumString
End Toll gate information
numeric2
Toll fee balance
group
Current position
numeric4
Latitude
numeric4
Longitude
numeric2
> Elevation

5.17 Data structure for disconnection-warning-message

Table 19 shows the data structure for the DXM disconnection-warning-message to send a connection
lost warning message from the server (C-ITS-S) to the ND (P-ITS-S).
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Table 19 — Data structure for connection-lost-warning

ID 17 Send a connection lost warning message where the connection
between the V-ITS-S and the P-ITS-S has been disconnected.

name |disconnection-warning-mes-
sage

Msg

exec |P-ITS-S

disconnection-warning-message

enumsString
4‘1 mesSagelype

textString
V-ITS-S-ID

)
St
2 group
3 Disconnected position
i=]
7]
o] .
i numeric4
« Latitude O
= %)

numeric4 ~

> Longit
numeric2 N\
sQQVation
>

5.18 Datg structure for return-information

Table 20 shows the data structure for the DXM return-information to send information of returmping
MM from the server (C-ITS-S) to the ND (P-ITS-S).
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Table 20 — Data structure for connection-lost-warning

ID 18

Send returning MM information.

name |return-information

Msg

exec |[C-ITS-S

return-information
enumsString
messagelype
textString
V-ITS-S-ID
group
MM return information
numeric2
Green mileag@nt
AN
o
|59
= .
bt numeric4 ~
=] ven hour
b=
7]
s numeric2
\\
a ‘\0‘ Driven mileage
£
group >
R%t@ned position
numeric4
Latitude
numeric4
Longitude
numeric2
Elevation

5.19 Data structure for payment-information

Table 21 shows(the data structure for the DXM payment-information to send user payment ipformation
from the device (P-ITS-S) to the server (C-ITS-S).

© IS0 2022 - All rights reserved
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Table 21 — Data structure for payment-information

ID 19 Send sharing service reservation information to P-ITS-S.
g name |payment-information
exec |(P-ITS-S
payment-information
group
User information
enumsString
@ ID
=
Ll
Q
E enumsString
z Account number A
Ed
<
= numeric2 L
Valid year
numeric2 N4
Val&gonth
enumsString
\\;&({éurity number
5.20 request-public-transit-schedule
Table 22 shows the data structure for the DXM request-public-transit-schedule to send a public trajnsit
schedule r¢quest from the ND (P-ITS-S) to theserver (C-ITS-S).
Table 22 — Data structure for request-public-transit-schedule
ID 20 Send public transit schedule request from the ND (P-ITS-S) tp
] ; the server (C-ITS-S).
&0 |name request-public-transit-sched-
s ule
exec | (P-ITS-S
)
5 request-public-transit-schedule
E
2
: null
= No dataset
a

5.21 request-public-transit-reservation

Table 23 shows the data structure for the DXM request-public-transit-reservation to send a public

transit schedule request from the ND (P-ITS-S) to the server (C-ITS-S).

18
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Table 23 — Data structure for request-public-transit-reservation

ID 21 Reserve public transit schedule from the ND (P-ITS-S) to the
- - server (C-ITS-S).
to |name request-public-transit-reser-
= vation
exec |P-ITS-S

3]

5 request-public-transit-reservation

S

b

x null

= No dataset

a
6 |Data exchange procedure
6.1 Overview
Thif document provides data exchange procedures using a DXM for each use case [defined in
ISOfTR 22085-1, to provide integrated mobility or postal delivepy services using MM.
6.2| Pre-trip
6.2]1 General
A dataset in the pre-trip phase is defined which includes information on vehicle identificati¢gn, location
and|status. It is provided to an MM driver through a P-ITS-S.
6.2{2 UC 1.1 MM information providing service
Use|case 1.1 requires containing the status information of the MM. When the MM is chosen, the V-ITS-S-
ID gnd status information of the MM and a MM driver’s P-ITS-S identification is transferred 4o a C-ITS-S
(or [MMCS) for providing the-Services in use case 1.1. Table 24 shows the data exchange|procedure
reqpired for use case 1.1.
©1S0 2022 - All rights reserved 19
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Table 24 — Data exchange procedure for use case 1.1

(Micro mobility)

(Nomadic Device)

T
1

(Micro mobility cloud

server)

. V-ITS-S ID and status information such as SOC and DTC
Cluster |1-Pre-tr
% v 'P is provided to the MM driver, who utilizes it to make a
© |Name UC 1.1 — Micro mobility informa- |decision.
2 tion providing service
V-ITS-S P-ITS-S C-ITS-S

iTSmsgID 4 (.

V-ITS-S-ID, MM Status, Posi
on

Indoor positi

notify-mm-servi

i
i
) H iTSmsgID 1 (request—mm-status)— DXMessage
= |
=] - i
= |
8 DXMessage [—iTSmsgID 2 (mm-status- i
E response): \,:
a, i V-ITS-S-ID, MM Status F
0 ' \/—
gn ! DXMessage
= i
= i T
(5] 1 1
X | i
e |
8 i DXMessage
] i
Q : |
1
i
! iTSmsgID 3 (stop-notify-mm- | DXMessage
! status)
i
1
v

1
i
1

v

iTSmsgID 5 (:

gg-h)tify-mm-

/

P NEESRREYEESRUI ARSI AP 5. —/SfS USSP -

time

6.2.3 UC

1.2 Navigation service-linked information-on charging station

Use case 1.2 requires a DXM to provide route-linked,information on a charging station to an MM drf{
When a ddstination is set, a C-ITS-S (or MMCS) collects information on expected routes for the
and locatigns of charging stations. After that, the C-ITS-S (or MMCS) transfers them to the P-IT

Informatic:rl
destinatio

on locations of charging stations includes charging stations on the route or nearest to
. Table 25 shows the data ex¢hange procedure required for use case 1.2.

ver.
MM
S-S.
the

20
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Table 25 — Data exchange procedure for use case 1.2

Cluster |1 pre-trip The route to destination is guided with information on
b the charging station on the P-ITS-S. The location of the
1]
S |Name UC 1.2 — Navigation service linked |charging station can include that which is nearest to or
g information of charging station on the way to the destination.
=]
V-ITS-S P-ITS-S s oy o
(Micro mobility) (Nomadic Device) e —
T - |
1 1
: :
i iTSmsgID 1 (request-mm-status)— DXMessage E
-
H T i
1 1
i i
DXMessage [—iTSmsgID 2 (mm-status- ! H
o response): \J i
;5 1 V-ITS-S-ID, MM Status H i
1 1
< | - DXMessage || iTSmsgID 4 (notify-m %\ch): |
8 ! V-ITS-SG-ID, MM Stai/s Position, !
1 Indoor position |
: | i —
3 = |
H i j ing- ion-
= i i {TSmsgIngEh)drgmg station: n DXMeshage
(4] 1 1 information):
1 1 . .
() i H o —
i H i sgID 11 (navigation-route- | | |
S i i formation): DXMeskage
m 1 1 . . PR
a ! :/ Dest.mat.lon, Driving route to -
! ! destination !
i i
1 1
i DXMessage [~ iTSmsgID 5 (stop-notify-mm- i
! service) !
1 1
I
s B
| iTSmsgID 3 (stop-notify-mm- [ DXMessage i
i status) i time
1 H !
i i i
v v 9

6.2/4 UC 1.3 Pre-scanning available parking space service

Use| case 1.3 requires a DXM ‘for providing information on available parking spaces pearby the
destination to an MM driver/in the pre-trip phase. A C-ITS-S (or MMCS) transfers the information on
avajlable parking spaces nearby the destination to the P-ITS-S. Table 26 shows the dat§ exchange
profedure required for-se case 1.3.
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Table 26 — Data exchange procedure for use case 1.3

T

. Prior to driving, available parking space information near
Cluster |1-Pre-tri AR )
% P to the destination is scanned and provided to the P-ITS-S
O [Name UC 1.3 — Pre-scanning available related with the navigation service defined in UC 1.3.
g parking space service
V-ITS-S P-ITS-S Gl TTSS
(Micro mobility) (Nomadic Device) (olobilitcoy
server)

—

DXMessage

Data exchange procedure

e e e e e o o

1
1
1
1
iTSmsgID 1 (request-mm-status) | DXMessage i
T i
1 1
: !
[—{iTSmsgID 2 (mm-status- H ;
response): \J H
V-ITS-S-ID, MM Status i i
1
- DXMessage |_|iTSmsgID 4 (notify-mm-service): i
V-ITS-S-ID, MM Status, Position, !
T Indoor position !
i ]
i
1 B . A
i iTSmsgID 7 (parking- ace- i
i information): Q‘\ DXMessage
1 . .
— Parking Location O -
i . —
: }TSmsng@n vigation-route- | | DXMessage
H mforn@o g
:/ De%{t n, Driving route to
r . 1
1 €. 0on 1
1 1
) |
DXMessage iTSmsgID 5 (stop-notify-mm- i
service) !
—
i
iTSmsgID 3 (stop-notify-mm- DXMegsage i
status) : time
H i
1 1
1 1
v v

6.2.5 Ud1.4 MM sharing service

Use case 1.4 requires a DXM to prévide information related to an MM sharing service. Informa
searching available MM, reservation and payment is transferred to a C-ITS-S (or MM

related to

Table 27 sHows the data exchange procedure required for use case 1.4.

fion
CS).

22
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Table 27 — Data exchange procedure for use case 1.4

. MMSRS reserves an MM for sharing service and displays
Cluster |1-Pre-tri X X ) :
% P reserved information on the P-ITS-S. Available MM infor-
S |Name UC 1.4 — Micro mobility sharing |mation is provided by a C-ITS-S (or MMCS).
” service
=
V-ITS-S P-ITS-S G CTTSS
(Micro mobility) (Nomadic Device) (Birg gﬁv;;;{y clou
i iTSmsgID 1 (request-mm-status | DXMessage i
| - i
8 DXMessage [ iTSmsgID 2 (mm-status- i i
= response): \J i
g T V-ITS-S-ID, MM Status i i
3 i - DXMessage || iTSmsgID 4 (notify-m %\ch): i
g i V-ITS-S-ID, MM Sta?ufayl ion, i
1 Ind iti 1
=] 1 i H
] i i
é i i iTSmsg{{B\;;servation- H  DXMespage
| | acce e):
g . :/ eriglrmation T
- i i i
3] 1 i
2 i i
i DXMessage i~ iTSmsgID 5 (stop-notify-mm- |
! service) i
i I
i iTSmsgID 3 (stop-notify-mm- [ DXMessage i
! status) i time
v v v
6.2)J6 UC 1.5 MM as an integrated maobility service
Uselcase 1.5 requires a DXM to provide information to an MM driver, which is related to tfansferring
to public transportation beforéror after using MM. A C-ITS-S (or MMCS) transfers information to
the|P-ITS-S on transferable public transportation and available stations related to the MM driver’s
destination. Table 28 show$ the data exchange procedure required for use case 1.5.
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Table 28 — Data exchange procedure for use case 1.5

T

. MMIMS provides interconnected public transit transfer
Cluster |1-Pre-tri . . .
% P information to an MM driver on a P-ITS-S
: Name UC 1.5 — MM as an integrated mo-
7 bility service
jo]
V-ITS-S P-ITS-S TS
(Micro mobility) (Nomadic Device) (onobilitcoy
server)

—

iTSmsgID 1 (request-mm-status |

DXMessage

|

Data exchange procedure

iTSmsgID 2 (mm-status-
response):
V-ITS-S-ID, MM Status

e o e of

iTSmsgID 3 (stop-notify-mm-
status)

1
1
1
DXMessage i
i
T 1
1 1
1 1
1 1
1 I
1 1
1 T
I :
1 1
i
DXMessage |_|iTSmsgID 4 (notify-mm-service): i
V-ITS-S-ID, MM Status, Position, !
T Indoor position !
i i
1 &
1
i >
! iTSmsgID 9 (pub]id{a it- H DXMessage
| schedule): O
:/ Public Transit'Station T
i i
i
X i
DXMessage — iT! 1D 5 (stop-notify-mm- !
ss\ €) i
T \4
I
o DXMessage ':
i time
[] 1
1 1
: 1
% v

6.3 En-r

6.3.1 Ge
ADXMint

oute

neral

It is provided to an MM driver and a“C-ITS-S (or MMCS) through a P-ITS-S.

6.3.2 UC

Use case 2
to the MM
C-ITS-S (og
Table 29 sH

2.1 Traffic inforniation providing service

1 requires a'DXM to provide information to an MM driver on surrounding traffic in rela
while driving. A P-ITS-S transfers route information to a C-ITS-S (or MMCS). After that,

MMCSJstransfers traffic information on the route to an MM driver through the P-IT
ows the data exchange procedure required for use case 2.1.

he en-route phase is defined' including information on MM operation and surrounding trafffic.

fion
the
S-S.

24
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Table 29 — Data exchange procedure for use case 2.1

Cluster |2- En-route While driving, traffic information is provided by a C-ITS-S

[5) . . . .. .
@ - . (or MMCS) in real time. To provide traffic information,
g Name 31((3112111 Se:‘:'iiglc information pro route information on the P-ITS-S is sent to the C-ITS-S (or
3 g MMCS). Then, the C-ITS-S (or MMCS) requests the relevant
= traffic information provider through a PCN.
V-ITS-S P-ITS-S G CTTSS
(Micro mobility) (Nomadic Device) (g ::v;rl;y clou
i iTSmsgID 1 (request-mm-status | DXMessage
e ,
DXMessage [ iTSmsgID 2 (mm-status- i
response): \’i

V-ITS-S-ID, MM Status H
- DXMessage ~ |—{{TSmsgID 4 (notify-m -@Re)
\V-ITS-S-ID, MM Stat ?::b, ion,

3’

A\
iTSmsg hﬂ;afﬁc—information b1 DXMespage
Traffi rmation

L
YSmsgID 13 (accident-

information):
Accident Location

Indoor position

|

i DXMespage

\

Data exchange procedure

iTSmsgID 14 (danger-zone- - DXMespage
information):
Danger Zone

DXMessage

[

iTSmsgID 5 (stop-notify-mm-
service)

R

T

1 DXMessage

iTSmsgID 3 (stop-noti@

status)

e e o o o

PP R—

6.313 UC 2.2 MM status menitoring service

Use| case 2.2 requires,a'\DXM to provide information to an MM driver when a fault or a njalfunction
occhirs in an MM while’ driving. The V-ITS-S transfers information to the P-ITS-S when|there is a
malfunction in the"MM. Table 30 shows the data exchange procedure required for use case 2| 2.
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Table 30 — Data exchange procedure for use case 2.2

Cluster |2-En-route MM diagnostic information is provided to the driver by
the V-ITS-S while driving when major electric components
such as invertor, battery, etc. are in fault or malfunction

Name UC 2.2 — MM status monitoring

Use case

service . . .
status. To provide the MM DTC information, the V-ITS-S
broadcasts DTC information to P-ITS-S.

V-ITS-S P-ITS-S e oy coud
(Micro mobility) (Nomadic Device) —

T - |

H H

1 []

i iTSmsgID 1 (request-mm-status | DXMessage i

-

: : '.

i i
1 It
2 DXMessage [—iTSmsgID 2 (mm-status- ! ¢
= response): — )
g V-ITS-S-ID, MM Status H i
1
8 . DXMessage |_|iTSmsgID 4 (notify-mm-service): H
S- V-ITS-S-ID, MM Status, Position, ( ':
Indoor position (.L 1
g"n i I
S | . — :
g | 5
1
[3) H iTSmsgID 15(warnﬁ§}essage): o DXMessage
q>§ i V-ITS-S_ID, DTC, Eyént Position
< —]
=] !
a

DXMessage —{iT: ‘15 5 (stop-notify-mm-
e)
Z AN

iTSmsgID 3 (stop-notify-mm- [ DXMessage
status)

time

e o

i
1
\
A {

6.3.4 U(d2.3 Mobile tolling service

Use case 2]3 requires a DXM to provide toll-payment information to an MM driver when an MM drjves
through a(toll gate. A toll service provider and a payment service provider transfers the paynent
informatiop to the P-ITS-S. Table 31 Shows the data exchange procedure required for use case 2.3.

26 © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=436bf8c4706f24c822257dc82f288fbb

IS0 22085-3:2022(E)

Table 31 — Data exchange procedure for use case 2.3

Cluster |2- En-route Toll payment is requested through a C-ITS-S (or MMCS)
%] . . . i i i
2 [Name UC 2.3 — Mobile tolling service yvhen t_he MM passes toll. roads. Mobile tc_)llln_g service
s is provided to the MM driver by the combination of the
2 following service providers: payment service provider,
=] communication service operator and toll road manage-
ment service provider
V-ITS-S P-ITS-S CITS=S
(Micro mobility) (Nomadic Device) (0¥t :elg‘l]):l};y atoue]
i iTSmsgID 1 (request-mm-status)— DXMessage f
f— {
DXMessage [ iTSmsgID 2 (mm-status- i i
o response): \J i
;s 1 V-ITS-S-ID, MM Status H i
1 \"4 1
S i — | DxXMessage iTSmsgID 4 (notify-mﬁt})ﬂce): i
8 i V-ITS-S-ID, MM Statﬁ?l/P ition, i
1 Ind iti 1
a i i ndaoor position \i
o : :
o0 | ! iTSmsgID, 16\(toll-balance- ] |
g : | P § ) DXMespage
= H | User Infermation, Toll Fee Balance, -
g | :"/ Qent Position !
13 i . 5\_/_ i
(2} 1 : 1
1 | iTSmsgID 19 (payment- 1
g H DXMessage information): i
i User Information i
i ' /T
! DXMessage iTSmsgID 5 (stop-notify-mm- i
i service) i
i - \>:
i iTSmsgID 3 (stop-notify-mm- = DXMessage i
i status) i
i O : i time
v v v
6.355 UC 2.4 Adaptive route management service
Use|case 2.4 requires a DXM to’ provide new route information to an MM driver when an MM deviates
from a route set in a prestrip’phase. P-ITS-S transfers information related to the MM’s currgnt location
to ¢-ITS-S (or MMCS). After that, the C-ITS-S (or MMCS) transfers new route information to fhe P-ITS-S,
conkidering surroundiiig traffic and locations of charging stations. Table 32 shows the dath exchange
progedure requiréd)for use case 2.4.
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Table 32 — Data exchange procedure for use case 2.4

Cluster |2- En-route New route to destination is provided by the MMCS when the
° - . . L
2 [Name UC 2.4 — Adaptive route manage- MM deviates from plan_ned route while driving. To suggest
s ment service anew route to destination, the C-ITS-S (or MMCS) receives
Q traffic condition and charging station information from
=] relevant service providers. Then, the C-ITS-S (or MMCS)
sends the information to the P-ITS-S.
V-ITS-S P-ITS-S G CATSS
(Micro mobility) (Nomadic Device) (Blieonehilityeloy
server)
1 H 1
: :
i iTSmsgID 1 (request-mm-status o DXMessage i
54—/ . i
| s
DXMessage —{iTSmsgID 2 (mm-status- H i
o ] response): \4 E
5 : V-ITS-S-ID, MM Status ! ]
1 1
g i L DXMessage |_|iTSmsgID 4 (notify-mm-service): i
[} i V-ITS-S-ID, MM Status, Position, i
E ! Indoor position !
= : ‘ :
o : i
o0 1 i T
1 iTSmsgID 6 (chargi tion-
§ i i information): !{ DXMessage
1 1 . .
v i i
i i iTSms; avigation-route-
S i i info w DXMessage
N 1
a ! — tion, Driving route to -
1 1 ation 1
: - @ :
i r i
! DXMessage *~{iTSmsgID 5 (stop-notify-mm- i
i service) !
1 1
| I
i iTSmsgID 3 (stop-notify-mm- | DXMessage i
i status) i time
i H i
1 1 1
I 1 1
v v v

6.3.6 Ud

Before a MM arrives at a destination;-use case 2.5 requires a DXM to provide information on avail
parking splaces nearby to an MM driver. A driving route can be recalculated if necessary. A C-I'

transfers information on available parking spaces nearby a destination to the P-I1
lly. Table 33 shows'the data exchange procedure required for use case 2.5.

(or MMCS]
automaticd

2.5 Searching available parking space service on the way

hble
'S-S
'S-S

28
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Table 33 — Data exchange procedure for use case 2.5
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T

Cluster |2- En-route Before the MM approaches arrival to the destination,
§ Name UC 2.5 — Searching available park- | nformation on szglabée parlfcling spa}(iespnlerlz:lg tSo Itfhe des-
S ing space service on the way tination is searched and provided to the P-ITS-S. If neces-
@ sary, navigation routes can be re-searched for available
=] parking spaces. SAPSS automatically requests a search for

available parking space near to the destination.
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3 | g I
% : i
v H | e}'SmsgID 11 (navigation-route-
S i i information): Il DXMeskage
g i i/ Destination, Driving route to -
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i |
| i
i DXMessage [—{iTSmsgID 5 (stop-notify-mm- i
| service) !
] -
1 1
i iTSmsgID 3 (stop-notify-mm- <] DXMessage i
! status) O . i time
l | |
¢ v 9
6.3]7 UC 2.6 Keyless go servige for shared MM
When the MM is disconnectedfrom the P-ITS-S while driving, use case 2.6 requires a DXM|to lock the
MM When the MM is diseonnected from the P-ITS-S, a warning message is transferred to the P-ITS-S.

Table 34 shows the data-exchange procedure required for use case 2.6.
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