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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 proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
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

With the spread of nomadic and mobile devices such as smart phones and the rapid expansion of indoor
spaces, many of the services and facilities related to the transport system have become accessible to
indoor spaces. Consequently, navigation in indoor space is considered a new killer application in the
transport industry.

The objective of this document is to provide message specifications required for indoor navigation
functionality. This document is intended to be used by designers, developers and providers of indoor
navigation services. This document defines use cases, requirements and message specifications for
supporting indoor navigation in intelligent transport systems. When implemented, this docyment will:

1) |Provide developers and designers with concepts and appropriate information to implenjent indoor
navigation service;

2) |Provide developers and designers with interoperable ways to use indoorynavigation|data from
various sources for indoor navigation;

3) |Enable users to be provided with indoor navigation;

4) |Provide developers and designers with an extendable base for indoor navigation.

© IS0 2019 - All rights reserved v
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Intelligent transport systems — Indoor navigation for
personal and vehicle ITS station —

Part 4:
Requirements and specifications for interface between

P€
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Thi
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sco

Scope

5 document defines detailed use cases, requirements and message spedifications for

5 document defines:

Clusters of use cases based on processing flows for indoor nayigation between a P/V
and a central ITS station;

Detailed use cases derived from the clusters of use cases‘for indoor navigation;
include mandatory, conditional and optional elements.

pwing issues which are adjunctive but esséntial for commercial navigation services are
pe of this document:

Authorized and authenticated access of users and services, including security;
Payment;
Preparation of indoor datawhich are necessary for indoor navigation;

Detailed data formdts for indoor navigation data, including indoor maps and indoor
references (these\fa¥m a part of ISO 17438-21) and I1SO 17438-32));

How to transfer and share data required for indoor navigation between a roadside ITS
a central ['ES'station, i.e. low-level communication protocols;

seamiess navigation.

Thi

LIV NAN_C 1C

rsonal/vehicleand cemtral ITS stations—

supporting

or navigation functionality between a personal/vehicle (P/V) ITS stationand a central I[TS station.

[TS station

Message specifications to support some of the detailed use cases. The message spe¢cifications

5 document is only applicable to the core flow for the navigational functionality in indoor|space. The

beyond the

hositioning

btation and

Othersissues dependent on implementation of an instance of indoor navigation, e.g. indojor-outdoor

e | 4= 4=l AVA W A A Do AV ) N PR Y o ph ral
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encode defined messages.

2

Normative references

13184-2 to

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

1
2)

Under development. Current stage 0.00.

Under development. Current stage 0.00.
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[SO 13184-2, Intelligent transport systems (ITS) — Guidance protocol via personal ITS station for advisory
safety systems — Part 2: Road guidance protocol (RGP) requirements and specification

ISO 17423, Intelligent transport systems — Cooperative systems — Application requirements and objectives

ISO/TS 17429, Intelligent transport systems — Cooperative ITS — ITS station facilities for the transfer of
information between ITS stations

ISO 17438-1, Intelligent transport systems — Indoor navigation for personal and vehicle ITS station —
Part 1: General information and use case definition

3 Termk, definitions, symbols and abbreviated terms

3.1 Terry

For the pu
following 3

ISO and IE
ISO On

IEC Elg

311
indoor sps
space with
or roads

EXAMPLE

3.1.2
indoor naj
navigation

3.1.3

ITS station

ITS-S
entity in a
component

[SOURCE: ]

3.1.4

personal/
P/V-ITS-S
ITS station

hs and definitions

'poses of this document, the terms and definitions in ISO 13184-2 and ISQ 17438-1 and
pply.

[ maintain terminological databases for use in standardization at the following addresse

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

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

jce
in artificial structures such as buildings and facilities connected with transport corrig

A building or indoor parking lot.
pigation

provided in indoor space

communication network, comprised of application, facilities, networking and access 14
s specified in ISO'21217 that operate within a bounded secure management domain

SO 13184-2:2016, 3.5]

vehicleITS station

the

122}

lors

lyer

implemented in a vehicle or mobile device

3.1.5

roadside ITS station

R-ITS-S

system that receives and processes vehicular and pedestrian information within a certain zone

Note 1 to entry: The system is installed at the roadside.

3.1.6

central ITS station
central ITS-S

C-ITS-S

implementation of an ITS-S in a central ITS subsystem

© ISO 2019 - All rights reserved
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7

indoor positioning
determination of a location in an indoor space

3.1.

8

client-based indoor positioning
indoor positioning executed at a personal/vehicle ITS station (P/V-ITS-S)

3.1.

9

server-based indoor positioning
indoor positioning executed at a central ITS station (C-ITS-S)

3.1
ind

map required for indoor navigation, which includes an indoor POl map, an indoer rfetwo

ind
3.1
ind
infy

EXA

3.1
ind
infg

Not
indd

10
por map

or cell map, and an indoor background map

11
por positioning infrastructure
astructure used to determine locations of personal/vehicle ITS stations (P/V-ITS-S) in an iy

MPLE Wi-Fi, Bluetooth, etc.

12
por positioning reference
rmation to support indoor positioning

e 1 to entry: Detailed specifications and contents of.indoor positioning references depend on
or positioning technologies.

'k map, an

door space

the specific

EXAMPLE1 A good example of an indoor positioning reference is information about indoor|positioning
infrpstructure.

EXAMPLE 2  For Wi-Fi based positioning,the indoor positioning infrastructure information includes the Wi-Fi
APs|information, such as location, SSID,.anid"-RSSI values of APs.

3.1113

indpor navigation data

data needed for indoor navigation, which includes indoor maps and indoor positioning infrfastructure
infdrmation

3.2| Abbreviated ferms

ITS Intelligent Transport Systems

ITSS ITS Station

P/VLITS-S _ Personal/Vehicle ITS Station

R-ITS-S Roadside ITS Station

C-ITS-S Central ITS Station

CRD Cardinality

CRS Coordinate Reference System

DXM Data eXchange Message (from I1SO 13184-2)

EPSG European Petroleum Survey Group
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https://standardsiso.com/api/?name=70855436986efc506564f814b396e243

ISO 17438-4:2019(E)

GNSS
GPS
M/0
MO
POl
SI
XML

WLAN

4 Confgrmance

4.1 Conformance requirements

For confor

4.2 Obli

Global Navigation Satellite System
Global Positioning System
Mandatory/Optional

Maximum Occurrence

Point of Interest

International System of Units

eXtensible Markup Language

Wireless Local Area Network

nance with this document, the requirements described in Clause 9 shall be met.

pation and conditions

For the pyrpose of conformance tests according to Clause 9,-the elements in a message shall be

considered to be mandatory, conditional or optional as specified in this document.

5 Conventions

This docurment is based on the conventions of XMIrand DXM (Data eXchange Message) formats defined

in normati

6 Overyiew of indoor navigation

6.1 Indqgor navigation

Indoor navjigation involves indoor spaces with routes of navigation. Figure 1 shows an indoor navigat
implementption environment and ITS entities that compose this environment.

e references.

—n

on
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CITS-S & Indoor space

<@ Indoor space e.g.) Tunnel

‘X e.g.) Indoor Parking lots
Indoor pos!tiorTing Infmstruaum\
e.g.) WLAN

Indoor Data Provider

Bec|
req

U] ~

7
////////////////////////////// 7y
<

-

X

Z
Figure 1 — Conce%’(\\.(f\lndoor navigation
2

ause of the existence of indoor spaceé\\o provide navigation functionality, indoor
lires access to more data: N
O

Indoor positioning reference C)\\

.

Unlike GNSS, many indoor%ﬁtioning technologies require additional data to support f
For example, indoor po ing using WiFi or WLAN infrastructure, which is most
mentioned, requires i mation related to access point devices installed in target ind
or aradio-signal fingerprint map constructed in the target indoor spaces. Other indoor
technologies, su s Bluetooth Low Energy (BLE) beacons or Radio-Frequency Idg
(RFID) tags, imilar. Geomagnetic indoor positioning also requires a fingerprint 1
strength o@; eomagnetic fields in the indoor spaces. Detailed composition of indoor

reference data is dependent on indoor positioning technologies.

Indo%@Qap

navigation

ositioning.
frequently
oor spaces
hositioning
ntification
nap on the
bositioning

\ﬁjl us types of indoor maps, including indoor networks, cells, POIs and background

maps, are

Tequired for plammng Toutes T imdoor spaces ard for guidarnce:

Therefore, fundamental functionalities to support indoor navigation need to include the following:

Identification of indoor spaces to be involved in navigation;

Search and retrieval, or access, of/to indoor maps and indoor positioning reference.

Indoor navigation can be implemented in client-based forms or server-based forms according to
various aspects such as accessibility to indoor maps or indoor positioning references to each indoor
space. In this document, specific use cases for client-based indoor navigation and server-based indoor
navigation including the basic functionalities mentioned above are defined in Clause 7. In Clause 8,
message definitions for some use cases defined in Clause 7 are shown. An example scenario of an indoor

nav

igation using defined use cases and messages is given in Annex C.
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6.2 Relationship to other parts of the ISO 17438 series

[SO 17438-1 defines the overall structures and use cases for indoor navigation in general. This document
redefines some use cases in depth to derive definitions of message interfaces for indoor navigation
between a P/V-ITS-S and a C-ITS-S.

— Identification of indoor spaces;
— Search and retrieval of indoor maps and indoor positioning references;

— Client-based and server-based indoor navigation.

—n

This document focuses on how to access indoor navigation data to support indoor navigation
functionalI:ies, not on a specific type or form of implementation. Therefore, message interfacep to
access ind¢gor navigation data are defined in this document and detailed message formats for spe¢ific
implementption related to normal outdoor navigation are not covered. For example, some messjges
required fqr flow controls in server-based navigation, such as setting waypoints, routeé planning, start/
terminatiop of route guidance, which can be given through normal, outdoor servet-based navigation,
are not deffined in this document.

This docurhent assumes that all information and data, including indoor spaces;indoor maps, and indoor
positioning references, exist at a C-ITS-S. Although some information and:data can be provided by an
external data provider case by case, generally it can be supported through-a C-ITS-S.

Moreover, further information is contained in other parts of [ISO 17438 for example:
— Indoor map types and the format itself

These [issues are within the scope of ISO 17438-2 incliding how to connect indoor network njaps
and oytdoor network maps. Although some namestfor types of data related to types of indoor
maps gnd formats are mentioned in this document-they are defined in more detail or re-defined in
ISO 17§#38-2.

— Indoor| positioning types of reference and formats

These [issues are within the scope of.ISO 17438-3. Although some names for types of data relgted
to typps of indoor positioning reference and formats are mentioned in this document, they|are
definefl in more detail or re-defined in ISO 17438-3. More details about the relationship between
this dqcument and ISO 17438-2.and ISO 17438-3 are given in Annex D.

There fan be many forms'df implementation for indoor navigation and several issues that are oyt of
the scqpe of this documeént that should be considered upon implementation.

— Indoorfoutdoor seamless navigation

A key factor efintdoor-outdoor seamless navigation is switching from indoor positioning to outdoor
positigning ‘@nhd vice versa. How to switch between indoor positioning and outdoor positiofing
differ ¢ase to case depending on navigation environments and implementations.

7 Use case definitions

7.1 Use case clusters overview

Table 1 provides an overview of use cases for indoor navigation. The use cases are grouped into use
case clusters.

6 © IS0 2019 - All rights reserved
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Table 1 — Overview of use case clusters

:2019(E)

# Title of
use case cluster

Brief description

Related use cases
in ISO 17438-1

1. Identification of
Indoor spaces

This cluster describes use cases that identify indoor
spaces involved during indoor navigation.

UC 1.1 searching for indoor POIs

UC 1.1 searching for indoor spaces

1.5 Indoor POI search

1.9 Server-based indoor POI

Search

2.Search and retriev-
al of Indoor naviga-

This cluster includes use cases related to search
and retrieval of indoor maps and indoor positioning

1.10 Indoor map data informa-

tion reguest

tiofh data

reference data.

UC 2.1 searching for indoor maps

UC 2.2 retrieving indoor maps

UC 2.3 searching for indoor positioning references

UC 2.4 retrieving indoor positioning reference

1.11 Indoor positiening reference
data informatiof sequgst

1.12 Indoor map data

1.13 Indoor’positioninjg reference

data,download

2.4 Indoor map data pf

2-8 Indoor positioningreference

data provision

ownload

ovision

3. (lient based indoor
nayigation

This cluster considers the scenarios in which route
planning and guidance for indoor navigatior are
provided at the client side.

UC 3.1 setting waypoints at P/V-ITS-§
UC 3.2 route planning at P/V-ITS-S
UC 3.3 route guidance by P/V-ITS-S

1.1 Indoor map display

1.3 Indoor route planrling

1.4 Indoor route guidance

4. Server based in-
dodqr navigation

This cluster considers the $¢éharios in which route
planning and guidance forindoor navigation are
provided at the server'side.

UC 4.1 setting waypoints at the C-ITS-S
UC 4.2 route planning at the C-ITS-S
UC 4.3 route.guidance by the C-ITS-S

1.1 Indoor map display

1.7 Server-based indo
planning

1.8 Server-based indo
guidance

r route

r route

NOTE

are
The
ind
be |
det

7.2

hddressed in other parts)For example, use cases related to indoor positioning are addressed in IS

use cases in Table 1 are grouped into clusters according to their functionality: identific
por space, retrieval of indoor navigation data and indoor positioning. Thus, indoor nav
pbrovided wiith an effective combination of some use cases in use-case clusters, depend
hiled scehario and implementation.

Descriptions of use cases

Some use cases of ISO 17438-1 that are not listed in Table 1 are out of the scope of this docgiment. They

0 17438-3.

tion of the
gation can
ing on the

7.2.1 UC cluster 1 — Identification of indoor space

This use case cluster involves use cases used when a P/V-ITS-S needs to know which indoor spaces are
necessary for planning a route in indoor navigation.

7.2.1.1 UC 1.1 — Searching for indoor POIs

Table 2 defines the use case for searching for indoor POIs and identifying indoor spaces including the POls.
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Table 2 — Definition of UC 1.1 — Searching for indoor POIs

Use case cluster

1 — Identification of indoor space

Use case name

UC 1.1 — Searching indoor POIs

Description

A P/V-ITS-S searches for indoor POIs and identifies indoor spaces in which the indoor POls
exist through a C-ITS-S.

Pre-condition

a) Bi-directional communication between the P/V-ITS-S and the C-ITS-S should be
available.

b) The P/V-ITS-S should have appropriate permission to access the C-ITS-S.

ProcessingTIows

d) Auser mputs inrormation about indoor FUIS To be searched 1or atthe £/ V-IT5-5.

b) The P/V-ITS-S sets search conditionsNote 1 based on the given information and
requests the C-ITS-S to search for indoor POIs using the search conditions.

c¢) The C-ITS-S searches for candidates of indoor POIs that satisfy the given search
conditions.

d) The C-ITS-S transfers the search results to the P/V-ITS-S with identificationsNote 2|of
indoor spaces in which the searched for indoor POIs exist.

e) The P/V-ITS-S can select a POl among the transferred candidates of POIs with the
user’s confirmation.

Note 1) Referto the “search-indoor-P0OIs” message-in 8.2 for the kinds and types of
conditions. The available search conditions depénd on the implemented service
flow. Some values for search conditions can be'based on the user’s inputs or other
data managed during indoor navigation accerding to the specific design and
implementation.

2) Referto “indoorPOI” and “indooxSpace” data types in Annex A for identificatipn
of an indoor space.
Sl Message name Exe \O Message description Me_ss_asge
flows A= definition

b) search-indoor-POIs P/V ~Sends the prepared conditions for searching 8.2

for indoor POIs to the C-ITS-S.

d) candidates-of- () Sends the search results to the P/V-ITS-S. 8.3

indoor-POIs

Note r\\)

None

7.2.1.2 UC 1.2 — Searching indoor spaces

Table 3 deflines theuse case handling of how a P/V-ITS-S finds indoor spaces to be checked for indoor

navigation

Table 3 — Definition of UC 1.1 — Searching ind

Use case cluster

1 — Identification of indoor space

Use case name

UC 1.2 — Searching for indoor spaces

Description

A P/V-ITS-S searches for indoor spaces involved in preparation or execution of indoor navi-
gation through a C-ITS-S.

Pre-condition

a) Bi-directional communication between the P/V-ITS-S and the C-ITS-S should be
available.

b) The P/V-ITS-S should have appropriate permission to access the C-ITS-S.

© ISO 2019 - All rights reserved
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Table 3 (continued)

Processing flows |a) The P/V-ITS-S prepares the conditionsNote 1 for searching for indoor spaces involved in
indoor navigation.
b) The P/V-ITS-S requests a search for indoor spaces of the C-ITS-S using the prepared
search conditions.
c¢) The C-ITS-S searches for indoor spaces that satisfy the given search conditions.
d) The C-ITS-S transfers the search resultsNote 2 to the P/V-ITS-S.
e The P/ V-tTS-Stamsetect targetimdoorspacesamong the tramsferred camdidates with
the user’s confirmation.
Note 1) Referto the “search-indoor-spaces” message in 8.4 for the kinds\and tlypes
of conditions. Which search conditions are available depends on thé implenjented
service flow. Some values for search conditions can be based omythe user’s ifputs or
other data managed during indoor navigation according to thie-specific design and
implementation.
2) Referto the “indoorSpace” data type in Annex A foridentification of an indoor space.
R; [Tl Message name Exe Message des{Nption Me.ss.a.ge
ows A definition
b) search-indoor-spaces |P/V |Sends prepared conditions for searching for 8.4
indoor spaces to the C-ITS-S.
d) candidates-of- C Sends the search results to the P/V-ITS-S. 8.5
indoor-spaces
Note M\Q
Nomne

7.212 UC cluster 2 — Indoor navigation data

Thip use case cluster involves use casesthat handle how a P/V-ITS-S searches for indoor |navigation
datd, including indoor maps or indoor positioning references, and how to retrieve the sgarched for

indpor navigation data from the C-ITS-S.

7.212.1 UC 2.1 — Searching-indoor maps

Tabje 4 defines the useease handling of how a P/V-ITS-S searches for indoor maps with given ¢onstraints

for Indoor navigation.

Table 4 — Definition of UC 2.1 — Searching indoor maps

Use¢ case Q%l/er

2 — Indoor navigation data

Usé ca«!{:%me

UC 2.1 — Searching for indoor maps

De$cription

A P/V-ITS-S searches for indoor maps needed in preparation or execution of indoor navi-

gation through a C-ITS-S.

Pre-condition

a)

b)
9

Bi-directional communication between the P/V-ITS-S and the C-ITS-S should be
available.

The P/V-ITS-S should have appropriate permission to access the C-ITS-S.
The target indoor space where the indoor maps need to be searched for should be

identified beforehandNote 1, When the target indoor spaces are identified, types of
available indoor maps are known.

© IS0 2019 - All rights reserved 9
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Table 4 (continued)
Processing flows |a) The P/V-ITS-S prepares conditionsNote 2 to search for indoor maps required during
indoor navigation.

b) The P/V-ITS-S requests the C-ITS-S to search for indoor maps using the prepared
conditions.

c¢) The C-ITS-S searches for indoor maps that satisfy the given search conditions.

d) The C-ITS-S transfers the search resultsNote 3 to the P/V-ITS-S.

e The P/ V-ITS-Stamselect target imdoor rapsamong the tramsferred camdidates with
the user’s confirmation or configurations of implemented indoor navigation.

Note 1) Identification of the target indoor space can be conducted through a use casg.cluster
“UC 1 — Identification of indoor space”.

2) Refertothe “search-indoor-maps” message in 8.6 for the kinds@and'types of
conditions. Which search conditions are available depends on the imiplemented
service flow. Some values for search conditions can be based on\the user’s inputs
or other data managed during indoor navigation according t0"a specific design and
implementation.

3) Refertothe “indoorMapInfo” datatype in Annex A for attributes of an indoor njap.

N
L et Message name Exe Message desc on Me.ss.age
flows i definition
b) search-indoor-maps |P/V |Sends the prepared conditions for searching for 8.6
indoor maps to the C-ITS-S.
d) candidates-of- C Sends the search résults to the P/V-ITS-S. 8.7
indoor-map-
candidates
Q‘
Note A
None

7.2.2.2 UC 2.2 — Retrieving an indoor map

Table 5 defines the use case handling\of how a P/V-ITS-S retrieves an indoor map required for indoor

navigation

Table 5 <<Definition of UC 2.2 — Retrieving an indoor map

Use case cluster

2— yﬁ&ﬁ' navigation data

Use case name

U,C\ﬁ— Retrieving an indoor map

Description

&

AP/V-ITS-S retrieves an indoor map as needed in preparation or execution of indoor navfi-
gation through a C-ITS-S.

Pre-condit idb\ a) Bi-directional communication between the P/V-ITS-S and the C-ITS-S should be
dVdi‘ld‘U‘lU.
b) The P/V-ITS-S should have appropriate permission to access the C-ITS-S.
¢) The targetindoor map to be retrieved should be identified beforehandNote 1,
Processing flows |a) The P/V-ITS-S prepares conditions to retrieve an indoor map required during indoor
navigation.
b) The P/V-ITS-S requests the C-ITS-S to retrieve the target indoor map using the
prepared conditions.
c¢) The C-ITS-S prepares and transfers the requested indoor map to the P/V-ITS-S.
d) The C-ITS-S transfers the requested indoor mapNote 2 to the P/V-ITS-S.

10
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Table 5 (continued)

Note 1) The identification of the target indoor map can be conducted using use case “UC 2.1 —
Searching for indoor maps”.

2) Detailed format and specifications of an indoor map are defined in ISO 17438-2 as
mentioned in Annex D.

Rfeili:;d Message name Exe Message description dl\:?i;siiigoen
b) retrieve-indoor-map P/V |Sends the prepared conditions for retriev- 8.8
ing an indoor map to the C-ITS-S.
d) indoor-map C Sends the target indoor map to the P/V-ITS-S. 89
N
Note S
Nome

7.2{2.3 UC 2.3 — Searching for indoor positioning references

able 6 defines the use case handling of how a P/V-ITS-S searches for-indoor positioning|references
w1t h given constraints for indoor navigation.

Table 6 — Definition of UC 2.3 — Searching for indoor positioning references

Us¢ case cluster |2 — Indoor navigation data QV

Us¢ case name |UC 2.3 — Searching for indoor positiogi\@*references

Description A P/V-ITS-S searches for indoor positioning references needed in preparation or execution
of indoor navigation through a C-ITSS:

Pr¢-condition a) Bi-directional communicatioftbetween the P/V-ITS-S and the C-ITS-S should be
available.

b) The P/V-ITS-S should*have appropriate permission to access the C-ITS-S.

c) The targetindoorspace that needs to be searched for indoor positioning references
should be identified beforehandNote 1, When the target indoor spaces are idgntified,
types of available indoor positioning references are known.

Prgcessing flows |a) The P/V-EFS-S prepares conditionsNote 2 to search for indoor positioning ref¢rences
required during indoor navigation.

b) (TheP/V-ITS-S requests the C-ITS-S to search for indoor positioning referendes using
the prepared conditions.

¢) The C-ITS-S searches for indoor positioning references that satisfy the giver search

< »
?~ conditions.
Q

% d) The C-ITS-S transfers the search resultsNote 3 to the P/V-ITS-S.

e) The P/V ITS- S can select target 1ndoor positioning references among the tra hsferred
il £l il £3 £3 £3 <l d
\,auuluaLco VVILIT LIIC USTT D CUIITIT lllaLlUll Ul L,Ulllls ul ClLlUllD Ul llllylclllcllLCu 1Tl Oor

navigation.

Note 1) Identification of the target indoor space can be conducted through use case cluster
“UC 1 — Identification of indoor space”.

2) Refertothe “search-indoor-positioning-references” message in 8.10 for
the kinds and types of conditions. Which search conditions are available depends
on the implemented service flow. Some values for search conditions can be based on
the user’s inputs or other data managed during indoor navigation depending on the
specific design and implementation.

3) Referto the “indoorPositioningReferenceInfo” datatype in Annex A for
attributes of an indoor positioning reference.
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Table 6 (continued)
Related - Message
flows Message name Exe Message description definition
b) search-indoor- P/V |Sends the prepared conditions for search- 8.10
positioning- ing for indoor positioning references to the
references C-ITS-S.
d) candidates-of- C Sends the search results to the P/V-ITS-S. 811
indoor-positioning-
references
Note
None

7.2.2.4 UC 2.4 — Retrieving an indoor positioning reference

Table 7 defines the use case handling of how a P/V-ITS-S retrieves an indoor positioning refergnce
required fgr indoor navigation.

Table 7 — Definition of UC 2.4 — Retrieving an indoor positioning reference

Use case cluster |2 — Indoor navigation data L O\

Use case npme |UC 2.4 — Retrieving an indoor positioning referen@

Description A P/V-ITS-S retrieves an indoor positioning reference‘as needed in preparation or execufion
of indoor navigation through a C-ITS-S.

Pre-condifion a) Bi-directional communication between a P/V-ITS-S and a C-ITS-S should be availablg

14

b) The P/V-ITS-S should have appropriate permission to access the C-ITS-S.

c¢) The targetindoor positioning reférence to be retrieved should be identified
beforehandNote 1,

Processing flows |a) The P/V-ITS-S prepares conditions to retrieve an indoor positioning reference required
during indoor navigation:

b) The P/V-ITS-S requests the C-ITS-S to retrieve the target indoor positioning referenge
using the preparéd:conditions.

c¢) The C-ITS-S prepares and transfers the requested indoor positioning reference to the
P/V-ITS-S.

1
%

d) The GAT'S-S transfers the requested indoor positioning referenceNote 2 to the P/V-IT§

Note 1) Identification of the target indoor positioning reference can be conducted using use
ease “UC 2.3 — Searching for indoor positioning references”.

%2) Detailed format and specifications of an indoor map are defined in ISO 17438-3 as
&? mentioned in Annex D.

Related || D M E M . e Message
flows definition

b) retrieve-indoor- P/V |Sends the prepared conditions for 8.12

positioning-reference retrieving an indoor positioning refer-
ence to the C-ITS-S.

d) indoor-positioning- C Sends the target indoor positioning 8.13
reference reference to the P/V-ITS-S.

Note

None
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7.2.3 UC cluster 3 — Client based indoor navigation

This use-case cluster involves use cases that handle situations in which route guidance through indoor
navigation is provided at the P/V-ITS-S itself.

7.2.3.1 UC 3.1 — Setting waypoints at a P/V-ITS-S

Table 8 defines the use case in which a P/V-ITS-S sets waypoints, including source and destination
points, based on the user’s inputs by itself without interactions with a C-ITS-S; this use case is available
when a P/V-ITS-S has sufficient data to set waypoints for indoor navigation.

Table 8 — Definition of UC 3.1 — Setting waypoints at a P/V-ITS-S

Usq case cluster |3 — Client based indoor navigation k.‘l,"
Us¢ case name |UC3.1 — Setting waypoints at a P/V-ITS-S O\")‘
Description A P/V-ITS-S sets waypoints, including the source and destinationyta’plan routes.

Pre¢-condition a) The P/V-ITS-S should have sufficient data to set waypoints, including the sofirce and
destination. Basically, the data involves POIs and indoor,POI maps for waypgintsNote 1,

Prgcessing flows |a) The P/V-ITS-S searches for and sets waypoints using’given inputs from the yser and
data in its possession.

Note 1) Indoor POIs or POl maps required for settinglwaypoints can be acquired, depending on
the specific implementation, in some of thé\following ways.

— “UC1 — Identification of indoor spaces”
— “UC 2.1 — Searching for indogrmaps”

— “UC 2.2 — Retrieving indeor maps”

Depending on the implementation, an indoor POl map might be one specific type|of indoor
map. Refer to ISO 17438-2.

3

Rf&lated Message name . c\}‘ Exe Message description
ows AN

Message
definition

Nof applicable

Note A@ ’

Nomne

7.2{3.2 UC 3.2 — Route planning at a P/V-ITS-S

Tabje 9 defines the’use case applicable when an indoor navigation application at a P/V-ITS-S plans
roufes for indaetfnavigation.

Table 9 — Definition of UC 3.2 — Route planning at a P/V-ITS-S

Usg @é cluster |3 — Client based indoor navigation

Use case name |UC 3.2 — Route planning at a P/V-ITS-S

Description A P/V-ITS-S plans routes for guidance by itselfNote 1,

Pre-condition a) The P/V-ITS-S needs to have sufficient data to plan possible routes. Basically, the data
for route planning involves various types of indoor mapsNote 2,

Processing flows |a) The P/V-ITS-S plans routes using waypoints configured previously, inputs given by the
user, and indoor maps in its possessionNote 3,
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Table 9 (continued)

Note 1) Avariety of routing algorithms for guidance on planning possible routes can be used
according to implementation and available indoor maps required by the routing
algorithms.

2) Various types of indoor maps, including indoor network maps, for route planning
can be acquired through some of the following use cases, depending on specific
implementation.

— “UC1 — Identification of indoor spaces”

— UL Z.1 — Searching for indoor maps

— “UC 2.2 — Retrieving indoor maps”
For detailed specification, refer to ISO 17438-2.

3) Several routing options, for example, routes for disabilities or wheel-chaif's, are
possible depending on the types and formats of indoor maps, especially’indoor
network maps. Refer to ISO 17438-2.

Rfeil)a::/esd Message name Exe Message descripti(:&)o dngfiisi:igo:
Not applicaple.
Note "Q -

None

7.2.3.3 UC 3.3 — Route guidance at a P/V-ITS-S

Table 10 d¢fines the use case applicable when a planned route is guided by a P/V-ITS-S.

Table 10 — Definition of UC 3.3 —'Route guidance at a P/V-ITS-S

Use case cluster |3 — Client based indoor navi,thi\(')n
Use case name |UC 3.3 — Route guidance@\%\f’/V-ITS-S
Description A P/V-ITS-S provides route guidanceNote 1,

Pre-condifion a) The P/V-ITS-S needs to have sufficient data to execute route guidance by itself.
According tosthespecific implementation of indoor navigation, various types of indqor
navigation-data may be requiredNote 2,

Processing flows |a) A userstarts indoor navigation, that is, the P/V-ITS-S starts to provide guidance
messages to the user after setting waypoints, including the source and destination.

b) _Tde P/V-ITS-S provides guidance messages according to the user’s movementNote 3,

€)\/ When the user reaches the destination, the indoor navigation is terminated.

Note &? 1) Avariety of implementations for route guidance are possible.

% 2) Depending on the detailed scenario and implementation of the route guidance
various indoor maps and indoor positioning references are necessary during indoor
navigation. In that case, some of following use cases can be referred to obtain relevant
indoor navigation data.

— “UC1 — Indentification of indoor space”
“UC 2 — Search and retrieval of indoor navigation data”

3) Ifthe planned route needs to be changed, for example, the user’s movement is out of
the pre-planned routes, the overall processing flows for re-planning routes can be
repeated internally.
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Table 10 (continued)
Related - Message
flows Message name Exe Message description definition
Not applicable
Note
None

7.2.4 UC cluster 4 — Server based indoor navigation

Thif use-case cluster involves use cases that handle situations in which route guidance through indoor
navjigation is provided by the C-ITS-S.

7.214.1 UC4.1 — Setting waypoints by a C-ITS-S

Tabte 11 defines the use case when a P/V-ITS-S sets waypoints, including sour¢e dnd destina
through interactions with a C-ITS-S, i.e. this use case is available when.a\P/V-ITS-S does not have

sufficient data to set waypoints for indoor navigation, but the C-ITS-S has:

Table 11 — Definition of UC 4.1 — Setting waypeints by a C-ITS-S

ion points,

Use case cluster

4 — Server based indoor navigation <\\<

Usé¢ case name

UC 4.1 — Setting waypoints by a C-ITS-S‘\Q -

Description

A P/V-ITS-S sets waypoints, including source and destination, to plan routes thrqugh inter-

actions with a C-ITS-S.

Pre¢-condition

a)

b)

9

The P/V-ITS-S does not have sufficient indoor POIs to set waypoints, but the
has indoor POIs that can be uSed as waypoints.

Bi-directional communication between the P/V-ITS-S and the C-ITS-S should be

available.

The P/V-ITS-S should have appropriate permission to access the C-ITS-S.

C-ITS-S

Prgcessing flows

a)

b)

d)

The user inputsinformation to search for an indoor POl as a waypoint at a P,
The information might include the name, category, and address of the POI.

The P/V-ITS-S requests the C-ITS-S to search for an indoor POI using the giv
informationNote 1,

The C-ITS-S searches for candidates of indoor POIs that satisfy the given sealrch

conditions.

The C-ITS-S transfers the search results to the P/V-ITS-SNote 2,

V-ITSI-S.

% e) The P/V-ITS-S selects POIs among the transferred candidates of POIs based pn the
&?‘ user’s confirmation.
% £—The RALITS-Srepeats-al-to-ej-to-complete-alist-ofwaypeintsHnecludingthe-dource and
destination.
Note 1) Refertothe “search-indoor-P0OIs” message in 8.2
2) Referto the “candidates-of-indoor-P0OIs” messagein 8.3

© IS0 2019 - All rights reserved
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Table 11 (continued)

Rf(i:;t,esd Message name Exe Message description dMe-ss-afge
efinition

Not applicable

Note

None

7.2.4.2 UC4.2 — Route planning C-ITS-S

Table 12 dlefines the use case applicable when an indoor navigation application at a P/V-ITS-S(p
routes for findoor navigation interacting with a C-ITS-S, i.e. this use case is available if the PAV-IT
does not have sufficient data to plan routes for indoor navigation, but the C-ITS-S does.

Table 12 — Definition of UC 4.2 — Route planning by a C-ITS-S

Use case cluster |4 — Server based indoor navigation = NY

Use case name |UC 4.2 — Route planning by a C-ITS-S OS)

Description A P/V-ITS-S plans routes interacting with a C-ITS-S.

Pre-condition a) The P/V-ITS-S does not have sufficient data, including indoor networks, to plan routgs.
b) Bi-directional communication between the P/V-ETS*S and the C-ITS-S should be

available.

c¢) The P/V-ITS-S should have appropriate permission to access the C-ITS-S.
e) Waypoints, including the source and destination to be visited in the planned routes,

should be identified previouslyNotec,

Processing flows

The P/V-ITS-S prepares the list of waypoints to be visited in routes to be planned.

b) The P/V-ITS-S requests the\E-ITS-S to plan routes using the prepared waypoints.
¢) The C-ITS-S plans routes that visit the given waypointsNote 2,
d) The C-ITS-S transfers candidates of the planned routes to the P/V-ITS-SNote 3,
e) The P/V-ITS-S determines a planned route based on the user’s selection and
confirmation:
Note 1) Refertouse cases “UC 5.1 — Setting waypoints by a C-ITS-S".
2) Several routing options, for example, routes for people with disabilities or wheel-
chairs, are possible depending on the types and formats of the indoor maps, especiafl
indoor network maps. Refer to ISO 17438-2.
w
& 3) The detailed description of planned routes depends on implementation of route
% planning and guidance in a specific indoor navigation plan. For example, an
nplerrentationtypeslserverbasedindoorravisatoncansendallplannedroutes
as they are to the P/V-ITS-S, including detailed routes and options, and another type
can send only notification of completion of planned routes to the P/V-ITS-S depending
on the capabilities and resources available. This is in the scope of “server-based
navigation”, not “indoor navigation”.
Related - Message
flows Message name Exe Description definition
Not applicable
Note
None
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7.2.4.3 UC4.3 — Route guidance for a C-ITS-S

Table 13 defines the use case applicable when a P/V-ITS-S receives guidance for a planned route from a
C-ITS-S.

Table 13 — Definition of UC 4.3 — Route guidance by a C-ITS-S

Use case cluster |4 — Server based indoor navigation

Use case name |UC 4.3 — Route guidance by a C-ITS-S

Description A P/V-ITS-S is guided by a C-ITS-S for indoor navigation.

Pre¢-condition a) The P/V-ITS-S does not have sufficient data for route guidance. Data requiseld for route
guidance, for example, guidance messages, are provided by the C-ITS-S,

b) Bi-directional communication between the P/V-ITS-S and the C-ITS:S'should be
available.

¢) The P/V-ITS-S should have appropriate permission to access\the C-ITS-S.

d) A planned and confirmed route should exist at the C-IFS-S.

Processing flows |a) The P/V-ITS-S requests the C-ITS-S to start an indegrnavigation session with
information about the planned route, for examplé; the identifier of the planned
routeNote 1,

b) The C-ITS-S initializes server based indogy navigation. Optionally, the C-ITS1S can send
a guidance message to the P/V-ITS-S depending on specific implementation.

c¢) The P/V-ITS-S receives notification,from the C-ITS-S that indoor navigation has begun.
d) The P/V-ITS-S takes one of the following actions during the indoor navigatidn.
1) Moves to the next location and determines and sends the current locatipnNote 2,

2) Ifthe current indeor navigation needs to be cancelled, the P/V-ITS-S sends a
message to cangel the current indoor navigationNote 3,

e) The C-ITS-S receives the updated location from the P/V-ITS-S and provides the next
guidance ressage after some internal processing.

f)  According to the result of the internal processing, the C-ITS-S takes one of the
following actionsNote 6,

1) The C-ITS-S can send a guidance message or an error message to the P/V-ITS-S for
the next guidance message.

?? 2) Ifthe P/V-ITS-S does not follow the current planned route, the C-ITS-S dan re-plan
Q new routes and transfer the newly planned routes or information to th¢ P/V-ITS-S.

3) The C-ITS-S can cancel the navigation based on the request from the P/y-ITS-S.

% 4) Ifthe P/V-ITS-S reaches the destination, the C-ITS-S notifies the P/V-IT$-S that the
user has reached the destination.

g) Repeatsd)-f).
Note 1) Refer to use cases “UC 5.2 — Route planning by a C-ITS-S".

2) Referto use cases “UC 3 — Indoor positioning”. Depending on a specific
implementation of server-based indoor navigation, transfer of a current location of a
P/V-ITS-S can be realized in the form of the determined location or parameter values
to execute indoor positioning at the C-ITS-S.

3) Various definitions of messages related to flows of server-based navigation,
for example, cancellation, pause, etc., are possible depending on the specific
implementation. Definitions of such guidance messages for server-based indoor
navigation is not in the scope of this document.
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Table 13 (continued)

Rfi:i:;d Message name Exe Message description dl\:al:iisi?i%)en
Not applicable

Note

None

8 Message definitions

8.1 Overview

This clausq

defines messages used in definitions of use cases in Clause 7. The definitions in this clquse

show the gtructure and composition of each message. The descriptions of structure afid’ composition

include thg
in the mes;

name, data type, mandatory or optional and maximum number of occurrences in each flield
age.

Specific encoding of each message can use several forms. For example, encodings using XML or }XM

(Data eXcH
configurat
and data ty

are also giyen with their definitions in this document.

ange Message) using ASN.1 are possible. How to encode messages using VIDF and XM
ons, using ASN.1, which is defined in SO 13184-2 is given withydefinitions of the mess3ges
pes in this clause, Annex A and Annex B. Detailed example sehemas and encoding using YML

Figure 2 below shows a sketch of the message flow and each hessage is defined with a description
in the following sub-clauses. The implementation of the message flow defined in this document meets

the require

specified i [SO 17429 and 1SO 17423.

ments and the conditions on the base communic¢ation architecture and the environments as

18
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C-ITS-S
P/V-ITS-S (RATS-S)
| |
When P/V-ITS-S needs to identify indoor POls .
involved in indoof,navigation '
|
DXMessage [~ search-indoor-POls: i
POIName, categories, search \J
| region, ... |
| |
|
: — DXMessage
] candidates-of-indoor-POls:
Py i/ resultStatus, indoorPOls, ... :
1 1
Rl | ) 1
some processings !
1 1
When P/V-ITS-S needs to identify indoor spaces '
involved in indoof, navigation H
i
DXMessage —— search-indoor-spaces: !
. identifier, name, categories, !
! search region, ... !
1 1
|
: ) ) Yf—— DXMessage
! candidates-of-indoor-sp:
- \:/ resultStatus, indoorSpa\é@ |
A \) :
some pr-ocet'ssings |
1 1
When P/V-ITS-S needs to identify indoor maps |
involved in indoon navigation |
|
DXMessage [~ sedr¢h-indoor-maps: !
. identifiers, types, formats, —_—
! categories, search region, ... !
1 1
|
! candidates-of-indoor-maps: — DXMessage
! resultStatus,
l,-\:"/ indoorMaplnfo, ... !
\\ ,‘I 1
some pr-oceissings i
1 1
Whea RAV-ITS-S needs to identify indoor positioning references :
involved in indoon navigation '
1
search-indoor-positioning- .
DXMessage | references: identifiers, types, '
- formats, categories, search \;:
: region, ... :
1 1
|
! candidates-of-indoor- DXMessage
' positioning-references:
- \\:4—/ resultStatus, indoor- T
’\\ ,4" PositioningReferencelnfo, ... '
some pr—oca'ssings :
| |
1 1
1 1
time | .
v v

Figure 2 — Message flow
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8.2 search-indoor-POls

Table 14 d

efines the “search-indoor-POIs” message used when a P/V-ITS-S sends conditions to

search for indoor POIs to be used for setting a waypoint.

Table 14 — Definition of search-indoor-POlIs

ty

Name search-indoor-POls
Message Executor P/V-ITS-S
D . Send conditions used to search for indoor POls involved in indoor navi-
escription
= gation to the C-I'T5-5.
Parameters (-\'\V‘)
Name Type M/0 MO Description . Dt
Address string Ca 1 Address of indoor POlIs.
POIName string Ca 1 Name of the POI.
POICategpries string Ca 2 Categories belonging to indoor ROls to be searched|for.
Region which includes locations of POIs to be
includedfn SearchRegion| (a 1 searched for (see SearchR&égion date type in
Annex A).
. . Identifierb of an ind0or space belonging to indoor
a
spaceldephtifier |string C 1 POIs to be searched)for.
Note \\\(
a One or more fields should be given. If several fields are given, each‘field acts as an “AND” condition.
b How to donstruct an identifier of an indoor space, i.e. the composition of an indoor space identifier, is out ¢f
the scope of this document.
* For mor¢ explanations on each field, refer to IndoorPQi*data type in Annex A.
DXM(Config
msg {
{ iTSmsID 1000, name { textId 22000, longname "search-indoor-POIs" 1},

be info, executer '1100%\B, dataParamList { 113, 110, 115, 116, 136, 10Q¢ }

20
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Table 14 (continued)

VIDF Config

dataParam {
{ rvId 100, name { textId 21000, longname "identifier of an indoor space" },
dataTypeId 100, accessType '10000'B, dataParamProperty other },
{ rvid 110, name { textId 21010, longname "name of an indoor POI" 1},
dataTypeId 100, accessType '10000'B, dataParamProperty other 1},

{ rvld 113, name { textTd 21013, longname "address of an indoor POT" },

dataTypeId 100, accessType '10000'B, dataParamProperty other 1},
{ rvId 115, name { textId 21015, longname "first category of an indoor| POI" },

dataTypeId 100, accessType '10000'B, dataParamProperty other"},
{ rvId 116, name { textId 21016, longname "second category efldan indoox POI" 1},

dataTypeId 100, accessType '10000'B, dataParamProperty‘other 1},
{ rvId 136, name { textId 21036, longname "a search xegion" },

dataTypelId 112, accessType '10000'B, dataParamBroperty collection |},

},|dataType {
{ dataTypeId 100, type string: { } },

-- refere Annex A.3 for dataTypelId 112+ --

,,\ELML schema example

<x$:element name="search-indodr-POIs" type="search-indoor-POIs"/>

<x$:complexType name="seagxch-indoor-POIs">
<xs:sequence>
<xs:element name="address" type="xs:string" minOccurs="1" maxOccurp="1"/>
<xs:elementlrmame="POIName" type="xs:string" minOccurs="1" maxOccurpg="1"/>
<xs:elempent name="POICategories" type="xs:string" minOccurs="0"
maxOccurs="2"/>
<xsiglement name="includedIn" type="xs:string" minOccurs="1"

maxOccurs="1"/>

<xs:element name="spaceldentifier" type="xs:string" minOccurs="1"

maxOccurs="1"/>

</xs:sequence>

</xs:complexType>

8.3 candidates-of-indoor-POls

Table 15 defines the “candidates-of-indoor-POIs” message thatis used when a C-ITS-S sends the
searched for POIs to the P/V-ITS-S as a response to a search-indoor-POIs message.
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Table 15 — Definition of candidates-of-indoor-POlIs

Name candidates-of-indoor-POls
Message Executor C-ITS-S
Description Send the found indoor POIs to the P/V-ITS-S.
Parameters
Name Type M/0 MO Description
resultStatus ResultStatus M 1 Result code (see ResultStatus codelistin
Annex B).
indoorPOfs Trdoor POt €= N Searched for imdoor POTS(See ITToo T PUT Uate type
in Annex A).
Note Q‘Q )
a This field should be given if resultStatus is SUCCESS and there are indoor POlIs.
DXM Config .00

msg {
{ 1TSpsID 1001, name { textId 22001, longname "candidates-ofsindoor-POIs" 1},
type info, executer '0001'B, dataParamList { 209, 122}

VIDF Config e

dataParapm {

{ rvIfl 122, name { textId 21022, longname 'a~set of indoor POIs" },
dafaTypeId 105, accessType '10000'B, dataParamProperty collection },
{ rvI@l 209, name { textId 21109, longname "result a processing" },
dafaTypeId 128, accessType 'l000080B, dataParamProperty other },
}, dataType |

-—- refere Annex A.2 for datalypeId 104 --

{ datpTypeId 105, name { §&€xtId 20004, longname "a set of indoor POIs" },
type array: 104 1},

-- refere Annex B.L~for dataTypeld 128 --

‘\%v XML schema example

<xs:elempnt\name="candidates-of-indoor-POIs" type="candidates-of-indoor-POIs" /P>

. PN PN | ol EEESN = n
<X S :comp textype—aam Sreae e e e

<xs:sequence>
<xs:element name="resultStatus" type="xs:string" minOccurs="1"
maxOccurs="1"/>
<xs:element name="indoorPOIs" type="xs:string" minOccurs="0"
maxOccurs="unbounded" />

</xs:sequence>

</xs:complexType>
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search-indoor-spaces

Table 16 defines the “search-indoor-spaces” message that is used when a P/V-ITS-S sends
conditions to search indoor spaces involved in indoor navigation to a C-ITS-S.

Table 16 — Definition of search-indoor-spaces

Name search-indoor-spaces
Executor P/V-ITS-S
Message
D . Send conditions used to search for indoor spaces involved in indoor
escription
* navigation to a C-115-5.
~
Parameters (\'\

Name Type M/0 MO Description . o
id¢ntifier string Ca N Identifiersb of indoor spaces to-be“searched for.
nathe string Ca N |[Names of indoor spaces to he searched for.
addlress string Ca N |Addresses of indoor spages-to be searched for.
categories string Ca 2 Categories belonging to indoor spaces to e

searched for.
ove¢rlappedWith |SearchRegion| (a 1 Region which overlaps with boundaries of in-
door spacesdo be searched for (see Annex A
SearchRegion data type).
Note \\\<
a (hne or more fields should be given. If several fields are given, each field acts as an “AND” conditiox.
b How to construct an identifier of an indoor space, i.e.the composition of an indoor space identifief is out of
the[scope of this document.
* Hor more explanations on each field, refer to IndéorSpace data type in Annex A.
+« O DXM Config
ms¢ |
{ iTSmsID 1002, name { téxfId 22002, longname "search-indoor-spaces" |},
type info, executerW\' 1100'B, dataParamList { 138, 141, 144, 150, 1951, 136 }
}
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Table 16 (continued)

VIDF Config

dataParam {

{ rvId 136, name { textId 21036, longname "a search region" },
dataTypeId 112, accessType '10000'B, dataParamProperty collection },
{ rvId 138, name { textId 21038,

longname "a set of jdentifiers of indoor spaces™ 1

dajtaTypeId 103, accessType '10000'B, dataParamProperty collection },

{ rvifd 141, name { textId 21041, longname "a set of names of indoor spaces"|},
dajtaTypeId 103, accessType '10000'B, dataParamProperty collection"?},

{ rvIQg 144, name { textId 21044,

longname "a set of addresses of indoor spakes" },
dataTypeId 103, accessType '10000'B, dataParamProperty, collection },

{ rvIg 150, name { textId 21050,

longname "first category of an indder space" },
dajtaTypeId 100, accessType '10000'B, dataParamProperty other 1},

{ rvIg 151, name { textId 21051,

longname "second category @f an indoor space" },

dajtaTypeId 100, accessType '10000'B, dataParamProperty other 1},

}, dataType {
{ datpTypeId 100, type string: { N3,
{ datpTypeId 103, name { textId 20002, longname "set of strings" 1},
type array: 100 },

-- reffere Annex A.3 for dataTypeld 112 --
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Table 16 (continued)

XML schema example

<xs:element name="search-indoor-spaces" type="search-indoor-spaces"/>
<xs:complexType name="search-indoor-spaces">
<xs:sequence>
<xs:element name="identifier" type="xs:string" minOccurs="0"
maxOccurs="unbounded" />

scelement pname="name" tvype="xgs-.string" minOccurs="0"

maxOccurs="unbounded" />

<xs:element name="address" type="xs:string" minOccurs="0"
maxOccurs="unbounded" />

<xs:element name="categories" type="xs:string" minOccuns=»0"
maxOccurs="2"/>

<xs:element name="overlappedWith" type="xs:string*\minOccurs="0"
maxOccurs="1"/>

</xs:sequence>

</%xs:complexType>

8.5 candidates-of-indoor-spaces

Table 17 defines the “candidates-of-indoor~spaces” message that is used when a C-ITS-S sends
searched for indoor spaces as a response to a search-indoor-spaces message to the P/V-ITS-§.

Table 17 — Definition of candidates-of-indoor-spaces

Name <a)i@'rﬁvidates-of-indoor-spaces
Executor + [C-ITS-S
Mesgsage —
Descri @ Send information about the searched for candidates of indodr spaces to
a the P/V-ITS-S.
=
[al Parameters
=K = =
Name .\% Type M/O0 | MO Description
regqultStatus ResultStatus M 1 |Resultcode (see ResultStatus code listi Annex B).
indoorSpaceg IndoorSpace Ca N |List of searched for indoor spaces (see InddorSpace
data type in Annex A).

Note ‘\ev

a Thisfield should be given if resultStatus is SUCCESS and there are indoor spaces.
he®) DXM Config

msg |
{ iTSmsID 1003, name { textId 22003, longname "candidates-of-indoor-spaces" },
type info, executer '0001'B, dataParamList { 209, 162 }
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Table 17 (continued)

VIDF Config

dataParam {

{ rvid 162, name { textId 21062, longname "a set of indoor spaces" },
dataTypeId 120, accessType '10000'B, dataParamProperty collection },
{ rvIid 209, name { textId 21109, longname "result a processing" },
dataTypeTd 128, accessType '10000'R, dataParamProperty other }
}, dataType |
-—- refere Annex A.7 for dataTypelId 119 --

{ dat

ty

-- re

be array:

hTypeId 120,

name { textId 20019,
longname "a set of information about imdoor spaces"

119 1},

Fere Annex B.1 for dataTypelId 128 --

XML schema example ‘\\\ E

<xs:elem
spaces"/

<xs:comp
<xs:s

<x

<x

bquence>

E:element

E:element

bnt name="candidates-of-indoor-spaces" type="candidates-of-indoor-

| exType name="candidates-of-indoor-sgaces">

name="resultStatus" type="xs:string" minOccurs="1"
maxOccurs="1"/>
name="indoorSpace” type="xs:string" minOccurs="0"

maxOccurs="i1nbounded" />

</xs:kequence>
</xs:complexType>
8.6 search-indoor-maps
Table 18 d¢fines the“search-indoor-maps” message thatis used when a P/V-ITS-S sends conditjons
to search fpr indoermaps to be used in indoor navigation to a C-ITS-S.

26
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Table 18 — Definition of search-indoor-maps

Name search-indoor-maps
Executor P/V-ITS-S
Message
A Sends conditions used to search for indoor maps involved in indoor
Description S
navigation to C-ITS-S.
Parameters
Name "I"y:'\n Mlln MO nncrri?finn
spfceldentifier |string Ca 1 |Identifierc of an indoor space in which jndofor maps
need to be searched for.
mapIdentifier string Ca N |Identifiersc of indoor maps to be searched for.
mapTypes IndoorMapType | Cb N | Types of indoor maps processable in a P/V-[TS-S (see
IndoorMapType code list in‘Annex B).
mapFormats string Cb N |Formats of indoor maps/processable in a PAV-ITS-S.
mapCategories string Cb 2 |Categories belonging'to/indoor maps to be s¢arched for.
oveérlappedWith |SearchRegion Cb 1 |Region which overlaps with boundaries of indoor
maps to be searched for.
Note <§<

a (hne or more fields should be given.
b If several fields are given, each field acts as an “AND” condition for searching for indoor maps.

¢ How to construct an identifier of an indoor map or indeo¥’space, i.e. the composition of an identifigr is out of
the|scope of this document.

R@}‘Conﬁg

ms¢ |
{ iTSmsID 1004, name { textId.22004, longname "search-indoor-maps" },

type info, executer '¥100'B, dataParamlList { 100, 156, 155, 175, 167,
168, 136 }
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Table 18 (continued)

VIDF Config

dataPara

{ rvI

{ rvI

{ rvI

da

{ rvI

space" }
da

{ rvI

da

{ rvI

da

{ rvI

da

dataT
{ dat
{ dat

by

ty

-- re
-- re
{ dat
maps

ty

m {

d 100,

dataTypeId 100,

d 136,

dataTypeld 112,

4 155

name { textId 21000,

name { textId 21036,

name {

longname "identifier of an indoor space"

by

accessType '10000'B, dataParamProperty other 1},

I
'10000'B, dataParamProperty collection },

longname "a search region"
accessType

textTd 27085

156,

167,

l 168,

0 175,

"

be array?

caTypeId 114,
name { textId 21056,

taTypeId 103,
name { textId 21067,
taTypeId 100,
name { textId 21068,
taTypeId 100,
name { textId 21075,
taTypeId 103,

ype

b TypelId 100, type string: { L };

bTypeId 103, name { textId-"0002, longname "set of strings" },

be array: 100 },

fere Annex A.3 for \dataTypelId 112 --

fere Annex B.3 (Eor dataTypeld 113 --

b TypelId 114, ylame { textId 20013, longname "a set of types of indoor

longname "available indoor map types in an indoor spacge”
accessType '10000'B, dataParamProperty collection ¢)

longname "identifiers of available indoor maps,_Pn an indg

accessType '10000'B, dataParamProperty g0llection 1},
longname "first category“of an indoor map"
accessType '10000'B, dataParamProperby other },

longname "second cagtegory of an indoor map"
accessType '10000'B, dataParamProperty other },
longname "a set of formats of indoor maps"

accessType '10000'B, dataParamProperty collection },

113 1},

or

28
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Table 18 (continued)

XML schema example

<Xs:sequence>

<xs:element

s:celement

<xs:element name="search-indoor-maps" type="search-indoor-maps"/>

<xs:complexType name="search-indoor-maps">

name="spaceldentifier" type="xs:string" minOccurs="0"
maxOccurs="1"/>
minQcconrs="0"

name="mapTdentifier" type="xs-string"

</3

<xs:element

<xs:element
<xs:element
element

<xs:

</xs:sequence>

ks :complexType>

maxOccurs="unbounded" />

name="mapTypes" type="xs:string" minOccurs="0"
maxOccurs="unbounded" />

name="mapFormats" type="xs:string" minOccuns="0"
maxOccurs="unbounded" />

name="mapCategories" type="xs:string'l-minOccurs="0"
maxOccurs="2"/>

name="overlappedWith" type="xs:sgtring" minOccurs="0"

maxOccurs="1"/>

8.7

Table 19 defines the “candidates-of@indoor-maps” message used when a C-I1
rmation about found indoor maps asa response to a search-indoor-maps message to the

infd

candidates-of-indoor-maps

Table 19 — Definition of candidates-of-indoor-maps

'S-S sends
P/V-ITS-S.

Name (\%‘ candidates-of-indoor-maps

Execufor C-ITS-S
Mepsage >

Zintion Send information about the search candidates of indoor mpps to the
AP P/V-ITS-S.
<
AQ Parameters
Name v‘( Type M/0 MO Description
refultSeYs ResultStatus M 1 Result code (see ResultStatus code lisftin
Annex B).
. Ca N |Information about searched for indoor maps (see
tngoortaps IndoorMapInfo IndoorMapTInfodatatypein Annex A)
Note
a This field should be given if resultStatus is SUCCESS and there are indoor maps.
DXM Config
msg |
{ iTSmsID 1005, name { textId 22005, longname " candidates-of-indoor-maps" },
type info, executer '0001'B, dataParamList { 209, 183 }

}
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Table 19 (continued)

VIDF Config

{ rvI

{ dat

ty

re

dataTypeld 122,

dataParam {

d 183, name { textId 21083,

longname "a set of information about an indoor map" },

accessType '10000'B, dataParamProperty collection 1},

{ rvId 209, name { textTd 21109, longname "result a processing" }
dajtaTypeId 128, accessType '10000'B, dataParamProperty other 1},
}, dataType {
-- reffere Annex A.8 for dataTypelId 121 --

b Typeld 122, name { textId 20021,
longname "a set of information apout indoor maps"
be array: 121 1},

fere Annex B.l for dataTypelId 128 --

XML schema example, >

<xs:element name="candidates-of-indoor-maps" type="candidates-of-indoor-maps" />
<xs:compllexType name="candidates-of-indoor~mdps">
<xs:sgquence>
<xp:element name="resultStatus"[type="xs:string" minOccurs="1"
maxOccurs="1"/>
<xp:element name="indoorMaps" type="xs:string" minOccurs="0"
maxOccurs={"tnbounded" />
</xs:pequence>
</xs:complexType>
8.8 retrjeve-indoorzmap
Table 20 defines the “retrieve-indoor-map” message that is used when a P/V-ITS-S need$ to

retrieve an

indoermap to be used in indoor navigation from the C-ITS-S.

Table 20 — Definition gfretricve-indggr-man

Name retrieve-indoor-map
Message Executor P/V-ITS-S

Description Send a request to retrieve a specific indoor map to the C-ITS-S.

Parameters
Name Type M/O0 | MO Description

identifier string M 1 |Identifiera of an indoor map to be retrieved.
Note

a How to construct an identifier of an indoor map is out of scope

30
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Table 20 (continued)

DXM Config

msg |

{ 1TSmsID 1006, name { textId 22006, longname "retrieve-indoor-map" },

type info, executer '1100'B,

dataParamList { 156 }

VIDF Config

dataParam {

{ rvId 156, name { textId 21056,

longname "identifiers of available indoor maps’ in a

N indoor

<Xs:sequence>

</xs:sequence>

<xs:element name="identifier" type="xs:string" minOccurs="1"

maxOccurs="1"/>

spgce" 1},
dataTypeId 103, accessType '10000'B, dataParamProperty| collection |},
}, |dataType {
{ dataTypeId 100, type string: { } },
{ dataTypeId 103, name { textId 20002, longname™"set of strings" },
type array: 100 },
}
XML sc’llsin; example
<x¢$:element name="retrieve-indoor-map! type="retrieve-indoor-map"/>
<xg$:complexType name="retrieve-indeor-map">

</%¥s:complexType>
8.9 indoor-map
Tabje 21 definesthe “indoor-map” message that is used when the C-ITS-S sends the requegted indoor
mapp to the RAV-ITS-S as a response to the “retrieve-indoor-map” message.
Table 21 — Definition of indoor-map
Name indoor-map
Message Executor C-ITS-S
Description Send the requested indoor maps to the P/V-ITS-S.
Parameters
Name Type M/0 | MO Description
resultStatus |ResultStatus| M Result code (see ResultStatus codelist in Annex B).
size Integer Ca Size of the requested indoor mapb.
map Binary Ca Indoor map content itself.
Note

© IS0 2019 - All rights reserved
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Table 21 (continued)

a This field should be given if resultStatus is SUCCESS and there is the indoor map.
b Size in bytes.

DXM Config

msg |

{ iTSmsID 1007,

type info,

name { textId 22007, b,

184 }

longname "indoor-map"

executer '0001'B, dataParamList { 209, 176,

VIDF Config

)

dataPara

{ rvI

da

{ rvI

da

{ rvI

da

}, dataT

{ dat
ty
a

{ dat

referenc

ty

re

0 176, name { textId 21076,

longname "size of an indoor map'n},
taTypeId 107,

0 184,

accessType

textId 21084,

'10000'B, dataParamProperty othgn '},

name {

longname "content of indodrymap" },
accessType '10000'B,

textId 21109,

taTypelId 125,
1 209,
taTypelId 128,

dataParamPropertywether },

}y
'10000'B, dataParamBPioperty other }

name { longname "result a prodessing”

accessType

ype {

bTypelId 107, name { textId 20006, londgname "distance in meters"

by

be numeric: { decimalPlaces 0, unitdd O,
Hdend 0 } },

b TypeId 125,

factor 1, quotient 1,

name { textId 20024,

longname "binary data of sans indoor map or an indoor positioning

s

pbe octet:

0},

fere Annex B.1l for (dataTypelId 128 --

<

XML schema example

<xs:elem
<xs:comp

<xXs:s

<x

<x
<x

</xs:

ent name="indoor-map" type="indoor-map"/>
|l exTypeshame="indoor-map">
cqdence>
lomant oomo 1o PEH N E I T L B SR P o | EeEE IR LB IR VD RV | g B )
P -
maxOccurs="1"/>
s:element name="size" type="xs:integer" minOccurs="0" maxOccurs="1"/>

s:element name="map" type="xs:string" minOccurs="0" maxOccurs="1"/>

sequence>

</xs:complexType>
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8.10 search-indoor-positioning-references

Table 22 defines the “search-indoor-positioning-references” message that is used when a
P/V-ITS-S sends to the C-ITS-S the conditions to search for indoor positioning reference data to be used
to determine locations in indoor navigation.

Table 22 — Definition of search-indoor-positioning-references

Name search-indoor-positioning-reference-data
Executor P/V-ITS-S
Message
Description Send conditions used to search for indoor positioning referefce data
p involved in indoor navigation to C-ITS-S.
Parameters qQ
Name Type M/O | MO Descriptiorb; v
spdceldentifier string Ca 1 Identifier of an indoor space in which indoor|positioning
reference data need to be searched for.
reflerenceldentifier|string Ca N |Identifiersc of indoor positioning references fo be
searched for.
referenceTypes IndoorPosition cb N  [Types of indoor pesitioning references procepsable in the
ingReferenceType P/V-ITS-S (see IndoorPositioningRefegenceType
code list in Annhex B).
referenceFormats |string cb N |Formats®findoor positioning references prdcessable in
the P/VATS-S.
reflerenceCategories|string cb 2 Catégories belonging to indoor positioning r¢ferences
thatneed to be searched for.
ovgrlappedWith SearchRegion Cb 1+ [Region which overlaps with boundaries of indoor posi-
tioning references to be searched for.
ad
Note ’\\Q
a one or more fields should be given.
b [fseveral fields are given, each field acts as an-“AND” condition for searching for indoor positioning referepces.
¢ How to construct an identifier of an indoorreference is out of the scope of this document.
N °. DXM Config
msq |
{ 1iTSmsID 1008, name_{ textId 22008,
longname "search-indoor-positioning-references" },
type info, (executer '1100'B, dataParamList { 100, 160, 159, 197, 189, 190¢, 136 }
}
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Table 22 (continued)

VIDF Config

{ rvid 159,

dataParam

{ rvIid 100,

name {

dataTypeId 100,
{ rvId 136, name {
dataTypeld 112,

name {

textId 21000,
accessType
textId 21036,
accessType

textId 21059,

longname "identifier of an indoor space"
'10000'B, dataParamProperty other },
longname "a search region"

'10000'B, dataParamProperty collection },

by

y

space" },
dat

{ rvId

an indooq
dat

{ rvId

dat

{ rvId

dat

{ rvId

daf

}, dataTy
{ datg
{ datg
tyy

-—- ref
-- ref

{ datg

typ

aTypeld 118,

160,

space"

aTypelId 103,

189,

aTypelId 100,

190,

aTypeId 100,

197,

aTypelId 103,

name

longname "available indoor positioning references in an indogs

accessType

{ textId 21060,

longname "identifiers of available indoor positionihg~reference

}y

name {

name {

name {

accessType

textId 21089,

longname "first category of an indoor pgosifioning reference" },

accessType

textId 21090,

longname "second category of an%indoor positioning reference"

accessType

textId 21097,

longname "a set of formatfs of indoor positioning references" }

accessType

pe {
TypelId 100, type string:\{ %} 1},
TypelId 103, name { textlId 20002,
e array: 100 },
ere Annex A.3 fgrdataTypeld 112 --
ere Annex B.A~fdr dataTypelId 117 --
Typeld 1183 Tame { textId 20017,
longname "a set of types
e artay: 117 },

'10000'B, dataParamProperty other },

'10000'B, dataParamProperty collecgtion },

'10000'B, dataParamPropergy\eother },

'10000'B, dataParamProperty other },

'10000'BdataParamProperty collection

longname "set of strings" },

in

y

of indoor positioning references"
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Table 22 (continued)

XML schema example

<xs:element name="search-indoor-positioning-references"

type="search-indoor-positioning-references"/>

<Xs:sequence>

<xs:complexType name="search-indoor-positioning-references">

</H

<xs:element name="spaceldentifier" type="xs:string" minOccurs="0"
maxOccurs="1"/>

<xs:element name="referenceldentifier" type="xs:string" minOccurs="0"
maxOccurs="unbounded" />

<xs:element name="referenceTypes" type="xs:string" minOccurs="0"
maxOccurs="unbounded" />

<xs:element name="referenceFormats" type="xs:string" minOcgurs="0"
maxOccurs="unbounded" />

<xs:element name="referenceCategories" type="xs:string’minOccurs="0"
maxOccurs="2"/>

<xs:element name="overlappedWith" type="xs:string" minOccurs="0"

</xs:sequence>

s:complexType>

maxOccurs="1"/>

8.1

Tabje 23 defines the “candidates-of-indoor-positioning-references” message {
n the C-ITS-S sends information to the P/V-ITS-S about the found indoor positioning refe
response to a “search-indoor<pésitioning-references” message.

whg
as a

1 candidates-of-indoor-positioning-references

Table 23 — Definition of candidates-of-indoor-positioning-references

hatis used
rence data

Name C)\J candidates-of-indoor-positioning-references
Mebsage Execg\tO@) C-ITS-S
D tion Send information about the searched for candidates of indpor posi-
p tioning reference data to the P/V-ITS-S.
A4
Q‘ Parameters
Name\Q‘( Type M/0 MO Description
regultS$tatus [ResultStatus M 1 Result code (see ResultStatus code listin
Annex B).
references IndoorPogsitiond ng Ca N Informationaboutsearchedforin
ReferencelInfo door positioning reference data (see
IndoorPositioningReferenceInfo datatype
in Annex A).
Note
a This field should be given if resultStatus is SUCCESS and there are indoor positioning references.
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Table 23 (continued)

DXM Config

msg |

{ 1iTSmsID 1009,

name { textId 22009,

longname "candidates-of-indoor-positioning-

"w

{ rvI

dal

re

references },

type info, executer '0001'B, dataParamList { 209, 205 }
}

VIDF Config
dataParam {
{ rvIg 205, name { textId 21105,
longname "a set of information about indoor positidning

referencps" },

dajftaTypeId 124, accessType '10000'B, dataParamPropertyscedlection },

1 209,
taTypelId 128,

name { textId 21109, b,

'10000'B, dataParamPropérty other }

longname "result a prodessing”

accessType

}, dataType {
-- reffere Annex A.9 for dataTypeld 123 --
{ dathTypeId 124, name { textId 20023,
longname "a set of infé¥mation about indoor positioning
references" },
type array: 123 },

fere Annex B.l for datalypeId 128 --

XML schema example

K2

<xs:elem

ent name="candldates-of-indoor-positioning-references"

Fype="candidates-of-indoor-positioning-references"/>

<xs:compllexTypg hame="candidates-of-indoor-positioning-references">
<xs:spquengce>
<xptelement name="resultStatus" type="xs:string" minOccurs="1"

<x

</xs:

maxOccurs="1"/>
s:element name="references" type="xs:string" minOccurs="0"
maxOccurs="unbounded" />

sequence>

</xs:complexType>

8.12 retrieve-indoor-positioning-reference

Table 24 defines the “retrieve-indoor-positioning-reference” message thatis used when a
P/V-ITS-S need to retrieve indoor reference data to be used to determine locations in indoor navigation
from the C-ITS-S.
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Table 24 — Definition of retrieve-indoor-positioning-reference

Name retrieve-indoor-positioning-reference
Executor P/V-ITS-S
Message
D - Send a request to retrieve specific indoor positioning reference data to
escription
the C-ITS-S.
Parameters
Name Type M/0 | MO Description
identifier string M 1 |Identifiera of indoor positioning reference data to be
retrieved
Note ,\Cb
a How to construct an identifier of an indoor positioning reference is out of the scope of thisrdecument.
DXM Config X
ms¢ |

{ iTSmsID 1010, name { textId 22010,
longname "retrieve-indoor-positioning-reference" },

type info, executer '1100'B, dataParamList { 160\4%

VIDF Config )"

dataParam {

{ rvIid 160, name { textId 21060,

longname "identifiers ofitavailable indoor positioning refprence
in|lan indoor space" 1},

dataTypelId 103, accessType «D0000'B, dataParamProperty collection |},

}, |dataType {

{ dataTypeId 100, type\string: { } },

{ dataTypeId 103, pame { textId 20002, longname "set of strings" },
type array: X00-},

,.V\S‘ XML schema example

<x§$:eleméntf name="retrieve-indoor-positioning-reference"

type="retrieve-indoor-positioning-reference"/>

<x$:complexType name="retrieve-indoor-positioning-reference">

<xs:sequence>
<xs:element name="identifier" type="xs:string" minOccurs="1"
maxOccurs="1"/>

</xs:sequence>

</xs:complexType>

8.13 indoor-positioning-reference

Table 25 defines the “indoor-positioning-reference” message that is used when the C-ITS-S
sends to the P/V-ITS-S the requested indoor positioning reference data as a response to a “retrieve-
indoor-positioning-reference” message.
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Table 25 — Definition of indoor-positioning-reference

Name indoor-positioning-reference
Message Executor C-ITS-S

Description Send the requested indoor positioning reference data to the P/V-ITS-S.

Parameters
Name Type M/0 MO Description
resultStatus |ResultStatus M 1 Result code (see ResultStatus codelistin
Annex B).

size TrrtegeT €= T Stzeof the Tequested iMdoor positioning Teferenced.
referencp Binary Ca 1 |Indoor positioning reference content itself.
Note \ (]>)

a This field should be given if resultStatus is SUCCESS and there is an indoor map.

b Size in bytes.

7\ v
DXM Config N

msg |
{ 1TShsID 1011, name { textId 22011, longname "indoor-positioning-reference" |,

type info, executer '0001'B, dataParamList { 209, /198, 206 }
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Table 25 (continued)

VIDF Config

s

dataParam {

{ rvId 198, name { textId 21098,
longname "size of an indoor positioning reference"
dataTypeId 107, accessType '10000'B, dataParamProperty other 1},
{ rvId 206, name { textTd 271106

longname "content of indoor positioning referengel
dataTypeId 125, accessType '10000'B, dataParamProperty other (};
{ rvId 209, name { textId 21109, longname "result a processing""},
dataTypeId 128, accessType '10000'B, dataParamProperty ther }
dataType {

{ dataTypeId 107, name { textId 20006, longname "distance in meters"
type numeric: { decimalPlaces 0, unitId 0, factor 1, quotient 1,
addend 0 } },

{ dataTypeId 125, name { textId 20024,

longname "binary data of an indoorgmap or an indoor positioning

s

}y

}

reference" 1},
type octet: 0 },
-— refere Annex B.l1 for dataTypeTd 128 --
}
L V XML schema example
<xg$:element name="indoorspositioning-reference" type="indoor-positioningf
reference" />
<x$:complexType namés'indoor-positioning-reference">

<xs:sequence>
<xs:element name="resultStatus" type="xs:string" minOccurs="1"
maxOccurs="1"/>
<xgh€lement name="size" type="xs:integer" minOccurs="0"

maxOccurs="1"/>

s:element name="reference" type="xs:string" minOccurs="0"

maxOccurs="1"/>

</xs:sequence>

</xs:complexType>

9

Requirements

This document defines use cases and message interfaces between a P/V-ITS-S and a C-ITS-S for
supporting indoor navigation functionality. Clause 8 and Annex A define the composition of each
message in detail.
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In the definitions of messages and data types, there are mandatory, optional or conditional fields.
Mandatory fields shall be provided, and conditions for conditional fields shall be satisfied. Such
cardinality of fields in message definitions can be considered as kinds of requirements for the interfaces.
For example, in “retrieve-indoor-maps” message, identifiers of indoor maps need to be given.

Specific encoding of each message and data types can be adapted for implementation. There may be
additional requirements for specific encoding.
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Annex A
(normative)

Data type

B
Name Location Q'\
Tyfe — : : q
Description Describe a location.
=~ ,V
Attfibutes AD
Name Type M/O MO Des;‘rhwi)on
spgdceldentifier string 0 1 Identifier of an indoor space.in which this locatign is locateda
x-doordinate Real M 1 X coordinate of a location
y—-dqoordinate Real M 1 Y coordinate of a location
z-doordinate Real 0 1 Z coordinate of alocation if the location to be
expressed has.3 dimensions
floqr string 0 1 Floor numbér or indicator of a location if the logation to be
expressed is located in an indoor spaceb
alias string 0 1 An alias of a locationc¢
dedcription string 0 1 Additional description about a location
hogizontalCRS string 0 1 Identifier of a horizontal coordinate reference
systemd.e
veyticalCRS string 0 1 Identifier of a vertical coordinate reference sysfemd.e
N
Note Al A
a How to construct an identifier of an indooxspace is out of the scope of this document.
b Hloor information of an indoor space canbe different case by case. For example, numbers such as 1, 2, ... etc.| are possi-
ble pnd strings such as “B” “1.5F” are. also possible.
¢ This field can be used for a location with an alias that is meaningful in some circumstances. Some mechaniss in
ISO[19112 might be used.
d Itis specified in ISO 19141+t can be EPSG codes in string format.
e This field might be usefil for description of a location. If several locations are used in a set or list form, use of this field
for f location may catise meaningless repetition.
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VIDF Config

dataType {
{ dataTypeId 100, type string: { } 1},
{ dataTypeId 101, name { textId 20000, longname "coordinate" 1},
type lnumeric: { decimalPlaces 5, unitId 68, factor 1, quotient 80000000,
addend 0, min -1440000000, max 1440000000 } 1},
{ dataTypeId 102, name { textId 20001, longname "location" 1},
type structure: { 100, 101, 101, 101, 100, 100, 100, 100, 100 } }

XML schema example (\'\'J

<xs:element name="Location" type="Location"/>
<xs:compllexType name="Location">
<xs:seguence>

<xsg|:element name="spaceldentifier" type="xs:string" minOccurs="0" maxOccurs="1"/>
<xg|:element name="x" type="xs:double" minOccurs="1" maxOccurs="1"/>
<xg|:element name="y" type="xs:double" minOccurs="1" maxOccugrss"1"/>
<xgl:element name="z" type="xs:double" minOccurs="0" maxQcctrs="1"/>
<xsl:element name="floor" type="xs:string" minOccurs="Q"\ mwaxOccurs="1"/>
<xgl:element name="alias" type="xs:string" minOccurs<s"0" maxOccurs="1"/>
<xsg|:element name="description" type="xs:string" miHOccurs="0" maxOccurs="1"/>
<xs|:element name="horizontalCRS" type="xs:string" minOccurs="0" maxOccurs="1"/>
<xgl:element name="verticalCRS" type="xs:strxing" minOccurs="0" maxOccurs="1"/>

</xs:squence>

</xs:compllexType>

A.2 IndoorPOI

Name IndoprPOI
Type Description Bescribe an indoor POI
Attributes ) O\b
4
Name¢ Ty})\%\ M/0 MO Description
name string M 1 Name of the POI
identifier string M 1 Identifier of the POIa
location hoeation M 1 Location of the POI (see Location data type in Annex A)
address string 0 1 Address of the POI
descriptifph string 0 1 Description about the POI
categoryl string 0 1 First category of the POIb
category?2 string 0 1 Second category of the POIDb, if available
keywords string 0 N Descriptive keywords about the POI
contact string 0 1 Contact information related to the POI, for example, the phone
number.
validFrom date 0 1 Date from when the POI is valid
validTo date 0 1 Date until when the POI is valid
Note
a How to construct an identifier of an indoor POI is out of the scope of this document.
b Specific categories of indoor POIs are on a specific implementation.
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VIDF Config

dataType {
{ dataTypeId 100, type string: { } 1},
-- refer Annex A.l for dataTypeld 102 --
{ dataTypeId 103, name { textId 20002, longname "set of strings" },
type array: 100 },
{ dataTypeId 104, name { textId 20003, longname "an indoor POI" },
type structure: { 100, 100, 102, 100, 100, 100, 100, 103, 100, 100, 100, 100 } 1},

4
XML schema example n’(l/

<xdq:element name="IndoorPOI" type="IndoorPOI"/>

<xd:complexType name="IndoorPOI">

<xs:sequence>
<xs:element name="name" type="xs:string" minOccurs="1" maxOccurs="1"/>
<xs:element name="identifier" type="xs:string" minOccurs="1" maxOccurs="1"/
<xs:element name="location" type="xs:string" minOgcu¥s="1" maxOccurs="1"/>
<xs:element name="address" type="xs:string" minOcg¢urs="0" maxOccurs="1"/>
<xs:element name="description" type="xs:strigg"™ minOccurs="0" maxOccurs="1["/>
<xs:element name="categoryl" type="xs:string” minOccurs="0" maxOccurs="1"/
<xs:element name="category2" type="xs:gfnring" minOccurs="0" maxOccurs="1"/
<xs:element name="keywords" type="xs<®Btring" minOccurs="0" maxOccurs="unbofinded" />
<xs:element name="contact" type="xs%tstring" minOccurs="0" maxOccurs="1"/>
<xs:element name="validFrom" t¥pe="xs:date" minOccurs="0" maxOccurs="1"/>
<xs:element name="validTo" . .fype="xs:date" minOccurs="0" maxOccurs="1"/>

</xs:sequence>

</fs:complexType>

A.3 SearchRegion

@ame SearchRegion
R Description Describes a region used for a search
Attributes (\?“‘
N@v Type M/0 MO Description
pollygenalRegion PolygonRegion Ca 1 Polygonal region (see PolygonRegion data type in
)
circleRegion CircleRegion Ca 1 Circle region (see CircleRegion data type in Annex A)
pathRegion PathRegion Ca 1 Region in a path form (see PathRegion data type in
Annex A)
horizontalCRS string 0 1 Identifier of horizontal coordinate reference systemb.c
verticalCRS string 0 1 Identifier of vertical coordinate reference systemb.c
verticalRange VerticalRange 0 1 Vertical range (see VerticalRange data type in Annex A)¢
Note
a Only one of them should be given.
b Itis specified in ISO 19111. It can be EPSG codes in string forms.
¢ These fields are applied to all types of regions in this type.
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dataType {
{ dataTypeId 100, type string: { } 1},
-- refer Annex A.4 for dataTypeId 108 --
-- refer Annex A.5 for dataTypeId 109 --
-- refer Annex A.6 for datatypelId 110 --
-- refer Annex A.10 for datatypeId 111 --
{ dataTypeId 112, name { textId 20011,

longname "a search region" },

type structure: { 108, 109, 110, 100, 100, 111 }, convention optional },

—
XML schema example . b‘t)

<xs:elemejnt name="SearchRegion" type="SearchRegion"/>

<xs:complexType name="SearchRegion">

<xs:seguence>

<xs|:element name="polygonalRegion" type="PolygonRegion" minOccurs="0"

maxOccurs="1"/>
<xsgl:element name="circleRegion" type="CircleRegiont®\minOccurs="0" maxOccurs="1"/
<xg|:element name="pathRegion" type="PathRegion" miHOccurs="0" maxOccurs="1"/>
<xs|:element name="horizontalCRS" type="xs:stxing" minOccurs="0" maxOccurs="1"/>
<xgl:element name="verticalCRS" type="xs:strxing" minOccurs="0" maxOccurs="1"/>
<xsl:element name="verticalRange" type="V&rticalRange" minOccurs="0"
maxOccurs="1"/>

</xs:squence>

</xs:compllexType>

A.4 PolygonRegion

Name Bﬁaﬁ)nRegion
Type Description _“Describes a polygonal region.
Attributes Oy
Name W?“ M/O0 MO Description
points Locetidn M N Points defining a polygon (see Location data type in Annex A)
Note ‘&YV
None.
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dataType {
-- refer Annex A.l1 for dataTypeId 102 --
{ dataTypeId 106, name { textId 20005, longname "a list of locations" 1},
type array: 102 },
{ dataTypeId 108, name { textId 20007, longname "a polygonal region" },
type structure: { 106 } 1},

XML schema example (\'\'J

<xd:element name="PolygonRegion" type="PolygonRegion"/>
<xq:complexType name="PolygonRegion">
<xs:sequence>

<xs:element name="points" type="xs:string" minOccurs="3" maxOtcurs="unbounfed"/>

</xs:sequence>

</Hs:complexType>

A.§ CircleRegion

Name CircleRegion K\)\

Tyge Description Describes a circle region.
Attributes \A\'\

Name Type M/O MO ’\\Q)‘ Description
cerfjter Location M 1 Center point of the circle region (see Location data type i Annex A)
radius Real M 1 Radius of the circle regiona
uor String 0 1 Unitb of measure for radius
Notle . \J

a Distance in the unit of measure specified using uom. If uom is not given, meter is used as a default.

b Measures related to distance ifi the International System of Units (SI) is used.

=

O VIDF Config

dalaType {

-- refer AnnéxyA.1 for dataTypeld 102 --

{ dataTypeld 107, name { textId 20006, longname "distance in meters" 1},
typeNnumeric: { decimalPlaces 0, unitId 0, factor 1, quotient 1, addend 0 I

{ datalTypeId 109, name { textId 20008, longname "a circle region" },
type structure: { 102, 107 } 1},
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XML schema example

<xs:element name="CircleRegion" type="CircleRegion"/>
<xs:complexType name="CircleRegion">
<xs:sequence>
<xs:element name="center" type="xs:string" minOccurs="1" maxOccurs="1"/>
<xs:element name="radius" type="xs:double" minOccurs="1" maxOccurs="1"/>
<xs:element name="uom" type="xs:string" minOccurs="0" maxOccurs="1"/>

</xs:sequence>

</xs:compllexType>

A.6 PathRegion

Type Name PathRegion ) ‘\rbv
Description Describes a region in path form.
Attributes Q) .
Nanfe Type M/0 | Mo Description
path Location M N List of locations consisting of a path including the start and dps-
tination (see Location data type in Annex A)
bufferDisftance |Real M 1 Distance from the deseribed patha
uom String 0 1 Unit b of measure forkufferDistance
Note S

o>

a Distance in the unit of measure specified using uom. If uom is not givén; meter is used as a default.

b Measures|related to distance in International System of Units (SL}is used.

VIDF Cotifig

-- refler Annex A.l1 for dataTypeld 102¢++

dataType |{

{ data[lypeId 106, name { textId 20005, longname "a list of locations" 1},

type array: 102 },
{ data[lypeId 107, name { textId 20006, longname "distance in meters" },

type numeric: { decimadPYaces 0, unitId 0, factor 1, quotient 1, addend O } 1},
{ data[lypeId 110, namelf)textId 20009, longname "a path region" },

type structure: A 106, 107 } 1},

) E?v XML schema example

<xs:elemejnt. mame="PathRegion" type="PathRegion"/>

<xs:conmplexfyre—Tame—"PatiRegtor"
<xs:sequence>
<xs:element name="path" type="xs:string" minOccurs="1" maxOccurs="1"/>
<xs:element name="bufferDistance" type="xs:double" minOccurs="1" maxOccurs="1"/>
<xs:element name="uom" type="xs:string" minOccurs="0" maxOccurs="1"/>

</xs:sequence>

</xs:complexType>
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Name IndoorSpace
Type A : ; : - I
Description Describes an indoor space in a building or artificial structure.
Attributes
Name Type M/0 MO Description
identifier string M 1 Identifier of an indoor space2
version string 0 1 Version of an indoor space
name string 0 1 Name of an indoor space
alternativeName tring [0) 1 Alternative name of an indoor space
addfess string 0 1 Address of an indoor space kq
boupdary Location M N Polygonal boundary of an indoor space AQ\
horfzontalCRS string 0 1 Identifier of horizontal coordinate ref‘r{qusysten b
verficalCRS string 0 1 Identifier of vertical coordinate rmé}l,c‘e systemb
des¢ription string 0 1 Description of an indoor spa‘ce‘\((bv
contact string 0 1 Contact information abOlK’akindOOl‘ space
cat¢goryl string 0 1 First category ofanifﬂb‘)r s?paceC
cat¢gory? string 0 1 Second categoryQ%\ir{door space¢, if available
des¢riptiveKeywords string 0 N Descriptive k;%qo\rds about an indoor space
val}dFrom date 0 1 Date wh‘@an\ir{door space was valid from
val}dTo date (] 1 Dat;-wl‘an indoor space is valid to
avallableIndoorMapTypes IndoorMapType cd N ;S of indoor maps available in an indoor space (ee
o %oorMapType code listin Annex B)
avajlableIndoorMapIdentifiers|string cd NO’\Eientifiers of indoor maps available in this indoor spacee
avallableIndoor Indoor cd \ N Types of indoor positioning reference data in an indoor space (see
Pos}tioningTypes PositioningType A IndoorPositioningType code listin Annex B)
avaflableIndoorPositioning |IndoorPositioning cd )] N Types of indoor positioning references available in §n indoor space
Refé¢renceTypes ReferenceType A o ) .

A (see IndoorPositioningReferenceType code listin Annex B)
avallableIndoorPositioning |string ‘\EJ cd N Identifiers of indoor positioning references available in this
Ref¢rences e indoor spacee

N
Notd C}\
a Hqw to construct an identifier of an indoor s ace, i.e. the composition of an indoor space identifier is out of the scope of this document
b Jtfs specified in SO 19111. It can be EPS in string forms. This coordinate reference system is applied to the boundary field.
¢ Specific categories of indoor spaces on a specific implementation.
d [ffhere are any indoor maps or ir@n positioning references inside this space, these fields should be given.
e H¢w to construct an identifi@n indoor map or indoor positioning reference, that is, the composition of an identifier is out of the sqope of this
docyment.
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type

type

type

type

{ dataTypeId 106,

{ dataTypeId 116,

-- refer

{ dataTypeId 118,

{ dataTypeId 119,

Name IndoorSpace
e - , : , - o
Description Describes an indoor space in a building or artificial structure.
Attributes
Name Type | M/0 | MO | Description
VIDF Config
dataType {
{ dataTypeId 100, type string: { } },
-- refer Annex A.l for dataTypeId 102 --
{ dataTypeId 103, name { textId 20002, longname "set of strings" },

Frra o0 T,

type prray: 102 },
-- refer
{ dataTypeId 114,
type prray: 113 },
-- refer

brray: 115 }

hrray: 117 },

btructure:

{ 100,
100,

name { textId 20005,

Annex B.3 for dataTypeId 113 --

name { textId 20013,

Annex B.2 for dataTypelId 115 --
name { textId 20015,

longname "a set of types of indoor positionings" },

Annex B.4 for dataTypeId 117 --
name { textId 20017,

longname "a set of types of indoor positioning ref&rences" },

name { textId 20018,

longname "information about an indoor space" },

100, 100,

100, 114,

100,
103,

longname "a list of locations" },

longname "a set of types of indoor maps" },

100, 106, 100, %00, 100, 100, 100, 100, 103,

116, 118,108 } 1},
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