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Foreword

[SO (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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO documen
ISO/IEC Directives, Part 2 (see WWW.is0. org/dlrectlves)

[SO draws$ attention to the possibility that the implementation of this document may involve-the
patent(s).[ ISO takes no position concerning the evidence, validity or applicability of any clai
rights in fespect thereof. As of the date of publication of this document, ISO had not eceived no
patent(s) which may be required to implement this document. However, implementers are caut

this may not represent the latest information, which may be obtained from the patent database ay
www.iso.prg/patents. ISO shall not be held responsible for identifying any or alljsuch patent rightg.

Any trad¢ name used in this document is information given for the coenvenience of users and|
constitut¢ an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and e
related tp conformity assessment, as well as information about ISO's adherence to the Wo

les of the

use of (a)
d patent
ice of (a)

ijoned that

ailable at

does not

ford.html.

Organization (WTO) principles in the Technical Barriers to Trade(TBT), see www.iso.org/iso/forew
This docyment was prepared by Technical Committee ISO/TC 204, Intelligent transport systems.
Alist of all parts in the ISO 17438 series can be found @n the ISO website.

Any feedback or questions on this document shéuld be directed to the user’s national standard
complete [listing of these bodies can be found atwww.iso.org/members.html.

s body. A
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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 Kkiller application in the transport

industry.

The objective of this document is to provide a basic data model and encoding format for indoor positioning
reference data required for indoor navigation functionality for ITS applications. This document is intended
to be used by designers, developers and providers of indoor navigation services. When implemented, this
document is intended to:

1) provide developers and designers with concepts and appropriate information to impleme

navigation services;

2) provide developers and designers with interoperable ways to use indoor navigation'data fro

sourdes for indoor navigation;

3) enab

4) provi

the provision of indoor navigation services to users;

de developers and designers with an extendable base for indoor navigation.

nt indoor

m various
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Intelligent transport systems — Indoor navigation for
personal and vehicle ITS stations —

Part 3

Requirements and specification for indoor positioning

referénce data
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2 Normative references

The follov
requirem
the latest

e

Iment defines requirements and specifications for indoor positioning réferences, whi
d for positioning in indoor space, for supporting indoor navigation functionality of a
V) ITS station.

ment defines:

omposition of indoor positioning references for use in ghtaining indoor positions f
ation of P/V-ITS-stations;

hema and encoding format of indoor positioning references for P/V-ITS-stations.

for commercial navigation services are beyondi\thie scope of this document:
rized and authenticated access of users and'services, including security;
ent;

ration of indoor data which are mecessary for indoor navigation;

bvel communication protocelsrequired to transfer and share data from and to aroadside [
entral ITS station;

issues dependent on(implementation of an instance of indoor navigation.

ying documents are referred to in the text in such a way that some or all of their content ¢
ents ofthis document. For dated references, only the edition cited applies. For undated r
edition of the referenced document (including any amendments) applies.

ch can be
personal/

br indoor

iment focuses on indoor positioning references("The following issues which are adjuictive but

'S station

nstitutes
bferences,

[SO 1318

[a L 1L Vahdanlahl Val L L - S danlal - Vad
T=4, ITILCHITYCETIL Lrarispore Sy>Sterrls (11o) — GUuraurice protocor vid persSortal 11o StUutliort Jo

safety systems — Part 2: Road guidance protocol (RGP) requirements and specification

advisory

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

3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 13184-2 and ISO 17438-1 and the

following

apply.

© IS0 2024 - All rights reserved
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[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO0

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

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

3.1.1
nomadic
ND

device

implementation of a personal ITS station which provides communication connectivity via portable
equipment such as cellular telephones, wireless communication network (3G, 4G and 5G), mobile wireless
broadband (WIMAX, HC-SDMA, etc.), etc. and includes short range links, such as IEEE 802.11x, etc. to connect

portable devices to the motor vehicle communications system network

Note 1 to ¢
called a pe

[SOURCE;

3.1.2
navigatic
combinat

Note 1 to 4
used in thd

[SOURCE:
in the def

3.1.3

indoor navigation

navigatio
[SOURCE:
3.14

indoor nxvigation data

data nee
informati

[SOURCE;
3.1.5

indoor space

rsonal ITS station.

IS0 23795-2:2024, 3.1.1, modified — Note 1 to entry has been added.]
n

on of routing, route transversal and tracking

ntry: This is essentially the common term "navigation", but the definition decomposes the proce
packages defined in ISO 19133.

[SO 19133:2005, 4.15, modified — “this International Standard” has been replaced by “I§
nition.]

h provided in indoor space

[SO 17438-4:2019, 3.1.2]

ed for indoor navigation, which includes indoor maps and indoor positioning infra
bn

[SO 17438-4:2019, 3.1.13]

ntry: Nomadic devices that have hardware security modules and have been certified to be ITS-tIrusted are

5S in terms

b0 19133”

structure

S or roads

space within artificial sfructures such as buildings and facilities connected with transport corridor
EXAMPLE A building or indoor parking lot.

[SOURCE:ISO, 17438-1:2016, 3.1.2]

3.1.6

ITS station

ITS-S

entity in a communication network, comprised of application, facilities, networking and access layer
components specified in ISO 21217 that operate within a bounded secure management domain

[SOURCE:

[SO 13184-2:2016, 3.5]

© IS0 2024 - All rights reserved
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personal/vehicle ITS station
P/V-ITS-S

ITS statio

n implemented in a vehicle or personal mobile device

[SOURCE: ISO 17438-4:2019, 3.1.4, modified — "personal mobile device" has been replaced by "mobile
device" in the definition.]

3.1.8
roadside
R-ITS-S

ITS station

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

Note 1 to 4

[SOURCE:
warning g

3.1.9
central I’
central I’
C-ITS-S
implemen

[SOURCE:
3.1.10

ntry: The system is installed at the roadside.

ISO 13184-2:2016, 3.9, modified — "and determines the situation, in order to provide
nd parking guide service to vehicles and pedestrians” has been removed from the.defini

S station
S-S
tation of an ITS-S in a central ITS subsystem

[SO 17438-4:2019, 3.1.6]

indoor pesitioning

determin
[SOURCE:

3.1.11
client-ba
indoor po

[SOURCE:
3.1.12

htion of a location in an indoor space

ISO 17438-4:2019, 3.1.7]

5ed indoor positioning

sitioning executed at a personal/vehicle’ITS station (P/V-ITS-S)
1SO 17438-4:2019, 3.1.8]

server-based indoor positioning

indoor po
[SOURCE:
3.1.13

sitioning executed ata central ITS station (C-ITS-S)

ISO 17438-4:2019,371.9]

indoor p¢sitioning infrastructure

infrastru

EXAMPLE

rture uséd,to determine locations of personal/vehicle ITS stations (P/V-ITS-S) in an indo

Wi-Fi, Bluetooth, etc.

the safety
fion.]

pI" Space

[SOURCE:
3.1.14

indoor positioning reference
information to support indoor positioning

Note 1 to entry: Detailed specifications and contents of indoor positioning references depend on the specific indoor
positioning technologies.

EXAMPLE

A good example of an indoor positioning reference is information about indoor positioning
infrastructure. For Wi-Fi based positioning, the indoor positioning infrastructure information includes the Wi-Fi APs
information, such as location, SSID, and RSSI values of APs.

© IS0 2024 - All rights reserved
3


https://standardsiso.com/api/?name=717dfeecca09139626d66bc3e17c4b07

ISO 17438-3:2024(en)

[SOURCE: ISO 17438-4:2019, 3.1.12, modified — Example 1 and Example 2 have been combined into a single

Example.]

3.1.15
fingerprint map

map including information about specific positioning resources at target locations.
Note 1 to entry: Examples of positioning resources are WiFi, BLE, LTE, etc.

Note 2 to entry: For Wi-Fi based positioning, WiFi fingerprint map can be defined.

Note 3 to entry: The concrete concept of a fingerprint map for indoor positioning can be a form of the indoor positioning

Fation. The

reference.

3.1.16

WGS84 cpordinate system

reference|system used in the satellite-based positioning system, Global Positioning System- (GPS)
Note 1 to gntry: The World Geodetic System (WGS) is a standard for use in cartography, geodesy and navig
latest versjon is WGS84.

[SOURCE: ISO 13184-2:2016, 3.11, modified — "NAVSTAR Global Positioning/System" has been updated to
"Global P¢sitioning System" in the definition.]

3.2 Abbreviated terms

AP access point

ASN abstract syntax notation

BLE bluetooth low energy

BS base station

C-ITS-S central ITS station

CID cell identifier

CRS coordinate reference system

EPSG European Petroleum’Survey Group

GNSS global navigation satellite system

GPS global positioning system

ITS intelligent transport systems

ITS-S ITS station

LTE long term evolution

M/0 mandatory/optional

MBR minimum bounding rectangle

MCC mobile country code

MNC mobile network code

MO maximum occurrence

© IS0 2024 - All rights reserved
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P/V-ITS-S personal/vehicle its station

R-ITS-S roadside its station

RSSI received signal strength indicator
SSID service set identifier

TA timing advance

UUID universally unique identifier

WGS World Geodetic System

4 Requirement and conformance

4.1 Requirements

This docyment defines use cases and message interfaces between a P/V-ITS-S and‘a C-ITS-S for spipporting
client-based indoor positioning functionality. In the definitions of data types for supporting the client-
based indoor positioning, there are mandatory, optional or conditional fields. Mandatory fieldf shall be
provided fand conditions for conditional fields shall be satisfied. These afe the requirements empedded in
the definition of data types for supporting client-based positioning.

Specific encoding of each data type can be adapted for implementation. There can be additional reqliirements
for specifjc encoding.

4.2 Conformance

For the pirpose of conformance to the client-based.indoor positioning for which messages are ¢lefined in
Clause 7, multiplicity of the elements in a message should be observed through their implementatipns.

5 Conventions

This docyment is based on the conventions of ASN.1 (Abstract Syntax Notation One) formats.

6 Inddor positioning references for positioning at P/V-ITS-stations

6.1 Overview

The GNSY signal which is generally used to calculate the positions of mobile devices outdoor ¢annot be
acquired fin indook_space. Therefore, for positioning in indoor spaces, other positioning technologies are
needed. Hor indeor positioning, various technologies and infrastructures can be used and information
for supporting the indoor positioning should be constructed in advance according to the types|of indoor
positioningZThe indoor positioning references are shared between a P/V-ITS-S and a C-ITS-S, acdording to
the architecture of the indoor navigation implemented.

Indoor positioning can be categorized into two groups, depending on where it runs:
a) client-based indoor positioning; and
b) server-based indoor positioning.

In the client-based indoor positioning architecture, the positioning, i.e. the calculation of a P/V-ITS-S, is
executed in the P/V-ITS-S. Therefore, the P/V-ITS-S needs to obtain the indoor positioning references
from a C-ITS-S, which normally maintains them. In the server-based indoor positioning architecture, a
C-ITS-S calculates the position of a P/V-ITS-S dependent on the request for positioning from the P/V-ITS-S.
Therefore, the P/V-ITS-S does not need to obtain the indoor positioning references. This document defines

© IS0 2024 - All rights reserved
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the specification, requirements and messages for the indoor positioning references directly used in the
client-based indoor positioning.

Further to this, client-based indoor positioning can be categorized into another two groups:
1) positioning using information regarding the positioning infrastructure installation; and

2) positioning using indoor positioning references, such as a fingerprint map, constructed from indoor
positioning resources obtained in advance in the target indoor space.

Positioning as described in point 1) requires the installation coordinates of the positioning infrastructure,
such as the installation coordinates of WiFi APs when WiFi indoor positioning is used for calculating the
current position of a P/V-ITS-S, which is generally based on concepts of the triangulation. However, due to
privacy ahd security reasons, such installation coordinates are not normally open, so they are]often not
available.

Positioninng as described in point 2) requires pre-acquired resources, i.e. indoor positioning rgferences,
such as tHe signal strength (RSSI) map of WiFi APs when WiFi indoor positioning is used for calculating the
current ppsitioning of a P/V-ITS-S. Such information can be shared with appropriate permissions.

6.2 Scape of indoor positioning references

The scopg of indoor positioning references depends on the type of indoor positioning technglogies or
methods fvailable. In this document, the scope of indoor positioning refévences is limited to the fillngerprint
map fornjat using the following positioning resources, taking into,eonsideration the public availability of
indoor pofsitioning methods, the spread of indoor positioning infraStracture, and the possibility ofjobtaining

related information:

— WiFi;
— BLE;
— LTE;

— Geonjagnetic.

In additiop to the resources for indoor positioning, other types of positioning resources may be additionally
considered according to the configuration of systems and services to be implemented and the typd of indoor
positionigg to be used.

6.3 Use cases of indoor positioning references

Use cases|regarding indeorpositioning references for P/V-ITS-S (client)-based positioning are described in
[SO 1743§-4:2019, UC 24~ Retrieving an indoor positioning reference.

This use ¢ase describes the sequence by which a P/V-ITS-S requests an indoor positioning refergnce and a
C-ITS-S rdturns it The message definition and the flow of messages are also defined in ISO 17438-.

w] agh c 3 .y s . c
7 Defl IIUUIT UT'ITIUOUT POUSIUVUIIIIIG TTITITIILES

Indoor positioning references in the form of a fingerprint map include values to be used for the indoor
positioning, such as WiFi RSSI and BLE RSSI, that can be obtained at a specific location in an indoor space.

The indoor positioning references are transferred to a P/V-ITS-S from a C-ITS-S using the “reference”
attribute of the “indoor-positioning-reference” message defined in [SO 17438-4:2019, 8.13.

Although the data type of the “reference” attribute within the “indoor-positioning-reference” message
defined in ISO 17438-4 8.13 is defined as “Binary”, it should be translated or replaced with the detail
specification of the “IndoorPositioningReferences” data type defined in this clause.

The whole ASN.1 schema for indoor positioning references shall be as defined in Annex A of this document.

© IS0 2024 - All rights reserved
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Table 1 defines the “IndoorPositioningReferences” data type, describing indoor positioning references.

Table 1 — Definition of IndoorPositioningReferences

© IS0 2024 - All rights reserved
7

Name IndoorPositioningReferences
Type . Describes the indoor positioning references constructed to support
Description . e .
indoor positioning in an indoor space.
Attributes
Name Type M/0 | MO Description
title [A5String 0 1 |Title of the indoor positioning references, i.e. a finger-
print map.
id [A5String M 1 [Identifier of the indoor positioning references.
crs UTF8String 0 1 |Identifier of the coordinate reference system,?[which is
used for specifying locations in the indobr‘positioning
references.
boundary PolygonRegion 0 1 |Geographical boundary of the indgor positionihg refer-
ences. This can be a form of MBR (minimum bgunding
rectangle).c
creationDpte DATE-TIME 0 1 |Date and time at which the)indoor positioning feferenc-
es were constructed.
updateDate DATE-TIME 0 1 |Date and time at which the indoor positioning feferenc-
es were last updated.
referencelypes IndoorPositionin- M N |Types of the'indoor positioning references.d
gReferenceType
reference IndoorPositionin- M N |Setof the‘indoor positioning reference.®
gReference
note [A5String 0 1 |Additional description about the indoor positiqning
references.
Notes
a2 The method for constructing an identifier of the indeor positioning references is out of the scope of this dpcument
and more [consensus is needed for its standardization.
b Specifiedl in ISO 19111. It can be EPSG codesin'string format. If not specified, WGS84 (EPSG 4326) coordipate sys-
tem is used as default.
¢See ISO 17438-4:2019, Annex A for the'definition.
d See Tablg 7 for the definition.
€ See Tabl¢ 2 for the definition.
ASN.1 Schema
IndoorPolsitioningReferences ::= SEQUENCE ({
title TA5String OPTIONAL,
id IA5String,
crs UTF8String OPTIONAL,
boundgary PolygonRegion OPTIONAL,
creatfiohbate DATE-TIME,
updateDate DATE-TIME OPTIONAL,
referenceTypes SEQUENCE OF IndoorPositioningReferenceType,
references SEQUENCE OF IndoorPositioningReference,
note IA5String OPTIONAL,
}
Example
{
title “an example of indoor positioning references”,
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id

creat
refer
refer

note

}
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Table 1 (continued)

“IPROO1”,
ionDate "2023-10-14T15:30:00",
enceTypes { WiFi-Fingerprint,
ences { },

“created as an example”

BLE-Fingerprint },
-- refer to the example of Table 2

Table 2 defines the “TndoorPositioningReference” data type, describing positioning resources of a specific
indoor location, which can be used for indoor positioning.

Table 2 — Definition of IndoorPositioningReference
Name IndoorPositioningReference
Type _ Describes indoor positioning resources, which can be-used forjindoor
Description T
positioning.
Attributels
Name Type M/0 | MO Description
id [A5String 0 1 |Identifier of the indoorpesitioning reference.?
location Location M A specific location where the indoor positioning refer-
ences are provided.B ¢
wifiRefer¢gnce WiFiPositioningRef- 0 N |WiFiresourcés'which can be used for indoor ppsitioning
erence at the giverflocation.d
bleReference BLEPositioningRef- 0 N |BLE resources which can be used for indoor pdsitioning
erence at thegiven location.®
IteReferer|ce LTEPositioningRef- 0 N |LFEresources which can be used for indoor positioning
erence at the given location.f
geomagRdference GeomagPositionin- 0 N\ "{Geo-magnetometer resources which can be us¢d for
gReference indoor positioning at the given location.8
note [A5String 0 1 |Additional description about the indoor positiqning
references.
Notes
2 The method for constructing an identifierof the indoor positioning reference is out of the scope of this document
and more [consensus is needed for thelstandardization.
b The coorldinate reference system.is-given by the “crs” attribute of “IndoorPositioningReferences”.
¢See ISO 17438-4:2019 Annex Afor the definition.
d See Tabl¢ 3 for the definition.
€ See Tabl¢ 4 for the defimition.
fSee Tabldg 5 for the/definition.
g See Tabl¢ 6 forthe definition.
ASN.1 Schema
Il’ldOOI‘PC S ] = v\gD faoxan e SOOI N T {
id IASString OPTIONAL,
location Location,
wifiReference SEQUENCE OF WiFiPositioningReference OPTIONAL,
bleReference SEQUENCE OF BLEPositioningReference OPTIONAL,
lteReference SEQUENCE OF LTEPositioningReference OPTIONAL,
geomagReference SEQUENCE OF GeomagPositioningReference OPTIONAL,
note IA5String OPTIONAL,
}
Example

© IS0 2024 - All rights reserved
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Table 2 (continued)

location { x—-coordinate 233133.6619126556,
y-coordinate 420606.8170485072
by

wifiReference {...}, -- refer to the example of Table 3

bleReference {...}, -—- refer to the example of Table 4

lteReference {...}, -—- refer to the example of Table 5

geomagReference {...}, -- refer to the example of Table 6

note “an example of an indoor positioning reference”
}
Table 3 dgfines the “wiFiPositioningReference” datatype, describing the WiFiresources of acspecific indoor
location.
NOTE See Annex B for an example of Wifi positioning references.

Table 3 — Definition of WiFiPositioningReference
Name WiFiPositioningReference
Type Description Describes a WiFi observation valugelef a specific indoor locatiop.
Attributes
Name Type M/0 | MO Description
ssid [A5String 0 1 [SSID (service set identifier) of the WiFi device gensor.
macAddrgss OCTECT STRING M 1 [Mac address of the WiFi device chip.
rssi INTEGER M 1 |AWiFisignal value in dBm.
note [A5String 0 1 ~lAdditional description about the indoor positigning
references.
Notes
(none)
ASN.1 Schema

WiFiPosijtioningReference ::= SEQUENCE ({

ssid IA5String OPTIONAL,

macAddress OCTET STRING,

rssi INTEGER,

note IA5St¥ing OPTIONAL,
}

Example

{

ssid “CCC_WLAN”,

macAddress “c86;5e368894",

rssi =75,

note “an example of WiFi observation”
}

Table 4 defines the “BLEPositioningReference” data type, describing BLE resources of a specific indoor
location.

© IS0 2024 - All rights reserved
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Table 4 — Definition of BLEPositioningReference

Name BLEPositioningReference
Type Description Describes a BLE observation value of a specific indoor location.
Attributes
Name Type M/0 | MO Description
uuid OCTECT STRING 0 1 |UUID of the BLE device.
macAddress OCTECT STRING M 1 |Macaddress of the BLE chip.
major INTEGER M 1 |Major number of the BLE device.
minor INTEGER M 1 |Minor number of the BLE device.
rssi INTEGER i T—TAWiFsigmat vatoe i d B
note [A5String 0 1 |Additional description about the indoor pgsitigning
references.
Notes
(none)
ASN.1 Schema
BLEPositfioningReference ::= SEQUENCE {
uuid OCTET STRING OPTIONAL,
macAddress OCTECT STRING (SIZE(6)),
major INTEGER,
minoxr INTEGER,
rssi INTEGER,
note IA5String OPTIONAL,
}
Example
{
macAddress "BC7E8BE31687",
major 0,
minor 0,
rssi -65,
note “an example of aNBDLE observation”
}
Table 5 defines the “LTEPosifidningReference” data type, describing LTE resources of a specific indoor
location.
Table 5 — Definition of LTEPositioningReference
Name LTEPositioningReference
Type Description Describes an LTE observation value of a specific indoor locatign.
Attributels
Name Type M/O0 | MO Description
serv INTEGER M Represents the serving cell.
mcc INTEGER M Mobile country code (MCC) of the mobile communica-
tion. It is used to identify the country to which a mobile
subscriber belongs.
mnc INTEGER M 1 |Mobile network code (MNC) of the mobile communica-
tion. It is used to identify the network to which a mobile
subscriber belongs.
band 2 INTEGER M Frequency band of the mobile communication.
pci INTEGER 0 Physical cell identifier.
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Table 5 (continued)
cid INTEGER M 1 |Cell identifier.
rsrq INTEGER M 1 |Indicates quality of the received signal in dBm.
rsrp INTEGER M 1 |The average power received from a single reference

signal in dBm.

rssi INTEGER M 1 |Represents the entire received power including the
wanted power from the serving cell as well as all
co-channel power and other sources of noise.

ta INTEGER 0 1 |Timing advance (TA), when available, can be used to
confine the possible location of a cellular base station
(BS) antenna to a thin annular band with a centre.

note [A5String 0 1 |Additional description about the indoor positigning
references.
Notes
(none)
ASN.1 Schema

LTEPositfioningReference ::= SEQUENCE ({

serv INTEGER,

mcc INTEGER,

mnc INTEGER,

band INTEGER,

pci INTEGER OPTIONAL,

cid INTEGER,

rsrq INTEGER,

rsrp INTEGER,

rssi INTEGER,

ta INTEGER OPTIONAL,

note IA5String OPTIONAL,
}

Example

{

serv 2,

mcc 450,

mnc 05,

band 1350,

pci 22,

cid 3528888\

rsrq -4,

rsrp -4 3¢

rssi =H1,

ta 6,

note “an example of LTE observation”

}

Table 6 defines the “GeomagPositioningReference” data type, describing geo-magnetometer resources of a
specific indoor location.
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Table 6 — Definition of GeomagPositioningReference

Name GeomagPositioningReference
Type Description })esa_‘ibes a geo-magnetometer observation value of a specific indoor
ocation.
Attributes
Name Type M/0 | MO Description
magX REAL M 1 |Geo-magnetic value of X-axis in microtesla (uT).
magY REAL M 1 |Geo-magnetic value of Y-axis in microtesla (uT).
magZ REAL M 1 |Geo-magnetic value of Z-axis in microtesla (uT).
note IA';ering (0] 1 Additional dpQ(‘ripﬁnn ahoutthe indoor positigning
references.
Notes
(none)
ASN.1 Schema
GeomagPolsitioningReference = SEQUENCE ({
magXx REAL,
magy REAL,
mag?z REAL,
note IAS5String OPTIONAL,
}
Example
{
magX 32.199112,
magy¥ -51.56486,
magz 171.77245,
note “an example of geomagnetometer aeldservation”
}
Table 7 ddfines the “IndoorPositioningRefekenceType” codelist, enumerating the types of indoor ppsitioning
referencep.
Table 7 -~ Definition of IndoorPositioningReferenceType
. Name IndoorPositioningReferenceType
Code list
Description Enumerates the types of indoor positioning references.
Code values
Name Code Description
WiFi-AP-IJocatien 1 Indoor positioning using locations of WiFi APs.
WiFi-Fingprprint 2 Indoor positioning using fingerprint maps of WiFi signal.
BLE-AP-L{cation 3 tmdoor positionimgusing tocationms of BEEdevices:
BLE-Fingerprint 4 Indoor positioning using fingerprint maps of BLE signal.
LTE-AP-Location 5 Indoor positioning using locations of LTE stations.
LTE-Fingerprint 6 Indoor positioning using fingerprint maps of LTE signal.
Geomag-Fingerprint 7 Indoor positioning using fingerprint maps of strength of geo-magnetic
field.

... (More codes can be added depending on an extension)

Notes
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Table 7 (continued)

(none)

ASN.1 Schema

IndoorPositioningReferenceType

WiFi-AP-Location
WiFi-Fingerprint
BLE-AP-Location
BLE-Fingerprint
LTE-AP-Location
LTE-Fingerprint

(1),

ENUMERATED {

Geomapg—Ftrroerprirt
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Annex A
(normative)

ASN.1 module

A.1 General
The ASN.}basicotatiom s specifiedt i ISEAEC 8824t
Applicablg encoding of the types and values specified in Clause A.2 depend on the usage. ASNWIVBASIC-PER,
UNALIGNEED, as specified in ISO/IEC 8825-2, typically applies for communications over narrowbangl wireless
links. XML encoding typically applies for communications between infrastructure deyices, or trgnsmitted
by CV2X (jor similar).
The follojving ASN.1 module containing the definitions of the data dictionariesnin Clause 7 is specified in
Clause A.2:
- INaviP¢s {iso(l) standard (0) INavi (17438-3) inavipos (1) majorVersionl (1) minorVersionO
(0)}
These ASN.1 definitions are provided in machine-readable format atthe following address: https://$tandards
dso.org/i§o/17438/-3/ed-1/en
This ASNJ1 module is presented in Clause A.2 for information purposes only.
In case of differences between the ASN.1 presentation in‘the electronic attachment and the desdription in
this document, the presentation in the electronic attachiment shall prevail.
A.2 ASN.1 Module INaviPos
INaviPos|{iso(l) standard (0) INavi (17438-3) inavipos (1) majorVersionl (1) minorVers|ionO
(0)}
DEFINITIQNS AUTOMATIC TAGS::=BBCIN
-- definltions for indoor positioning references.
-- This ASN.1 Schema defin€s the composition and structure of the indoor
-- positjoning references.
-- The s¢ope of indegoh/positioning references currently defined in this document
-- includles referemnces in forms of fingerprint maps, using WiFi, BLE, LTE
-- and/of Geo-maghétometer for indoor positioning.
-- IndootPositioningRefernces
IndoorPogitioningReferences ::= SEQUENCE ({
title TA5String OPTIONAL,
id IA5String,
crs UTF8String OPTIONAL,
boundary PolygonRegion OPTIONAL,
creationDate DATE-TIME,
updateDate DATE-TIME OPTIONAL,
referenceTypes SEQUENCE OF IndoorPositioningReferenceType,
references SEQUENCE OF IndoorPositioningReference,
note IA5String OPTIONAL,

}

-- IndoorPositioningReference
IndoorPositioningReference ::= SEQUENCE ({

id

IA5String OPTIONAL,
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