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Foreword

ISO (the
Commis

International Organization for Standardization) and IEC (the International Electrotechnical
sion) form the specialized system for worldwide standardization. National bodies that

are members of ISO or IEC participate in the development of International Standards through
technical committees established by the respective organization to deal with particular fields of
technical activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other
international organizations, governmental and non-governmental, in liaison with ISO and IEC, also

take pa

tin the work

The pro
describe
the diffe
editoria

Attention is drawn to the possibility that some of the elements of this document may be the subjedt
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rights. I
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For an
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cedures used to develop this document and those intended for its further maintenance.ate
d in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fdr
rent types of document should be noted. This document was drafted in accordance-with thie
rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

t rights. ISO and IEC shall not be held responsible for identifying any or all such patert
etails of any patent rights identified during the development of the document will be in thie
tion and/or on the ISO list of patent declarations received (see www.ise:0rg/patents) or the [EC
tent declarations received (see http://patents.iec.ch).

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

bxplanation of the voluntary nature of standards, the{meaning of ISO specific terms anfd
ons related to conformity assessment, as well as information about ISO's adherence to thie
rade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.isp
foreword.html.
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fument was prepared by Joint Technical.@ommittee ISO/IEC JTC 1, Information technology,
mittee SC 31, Automatic identification and data capture techniques.

b1l parts in the ISO/IEC 24770 seriesdan be found on the ISO website.

=

|lback or questions on this document should be directed to the user’s national standards body.
e listing of these bodies can be found at www.iso.org/members.html.
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Introduction

ISO/IEC 24730-5 defines an air interface for real time locating systems (RTLS) devices used in asset
management applications.

This document provides test methods for measuring the performance of equipment compliant with
ISO/IEC 24730-5.

ISO/IEC 24769-5 contains all measurements required to be made on a product in order to establish
whether 1t conforms to IS0/ TEC 24730-5.

© ISO/IEC 2019 - All rights reserved v
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Information technology — Real-time locating system
(RTLS) device performance test methods —

Part 5:

face

[his document defines the test methods for determining the performance characteristics [of chirp
spread spectrum (CSS) real time locating system (RTLS) equipment includingitags and readers which
are applicable to the selection of equipment that conforms to ISO/IEC 24730-5|for specific applications.

This document does not apply to the testing in relation to regulatory or sithilar requirements.

Q.

2 Normative references

—

he following documents are referred to in the text.in such a way that some or all of their

Q

ndated references, the latest edition of the referenced document (including any amendments)

o

IBO/IEC 19762, Information technology — Automatic identification and data capture (AIDC) techi
Harmonized vocabulary

spectrum (CSS) at 2,4 GHz air intefface

3 Terms, definitions, and abbreviated terms

3.1 Terms and definitions

Hor the purposés'of this document, the terms and definitions given in ISO/IEC 19762 apply.

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

—““JEC Electropedia: available at http://www.electropedia.org/

3.2 Abbreviated terms

CSS chirp spread spectrum
RF radio frequency
RTLS real time locating system

© ISO/IEC 2019 - All rights reserved

he RTLS equipment performance parameters included in this document only include the chirp spread
pectrum (CSS) radio frequencies link between tags and readers. Untike ISO/IEC 18305, the tests in this
ocument apply exclusively to RTLS equipment defined in ISO/IE€ 24730-5 unless specified otherwise.

content

onstitutes requirements of this document. For.dated references, only the edition cited applies. For

applies.

iques —

IBO/IEC 24730-5, Information technalogy — Real-time locating systems (RTLS) — Part 5: Chirp spread

IBO and IEC wiaintain terminological databases for use in standardization at the following addresses:
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TDOA time difference of arrival
TOA time of arrival

TOF time of flight

4 General

. L L] A
4.1 Perfornmancerequirements

4.1.1 verview

2]

This dofument specifies a series of tests to determine the performance characteristics of RTL
equipmgnt relative to the ISO/IEC 24730-5 air interfaces. The results of these tests.can be used t
determihpe the suitability of RTLS equipment for applications.

[=]

4.1.2 ocation accuracy

The primpary function of RTLS equipment is to locate tags within the area’determined by the readers.
Location} accuracy determines the primary performance criteria of an RTkS. Location accuracy can b
charactgrized by comparing the system's calculated location for a given(set of tags to the actual locatio
of the tdgs. The system shall be able to locate tags to within the applications allowable error. In many,
but not hecessarily in all applications, the Euclidean distance betweéen the calculated location of a tag
and the[actual location of a tag can be used as an error criterion. The location tests specified in this
document are confined to line-of-sight situations. Although this is not be applicable to all applications,
the complexity of all the variations of blockage and partial'blockage are beyond the scope of this test.

> O

4.1.3 [lag capacity

An RTL$ shall typically locate a large number ©f tags. The number of tag blinks per second that cap
be proc¢ssed and located through the readets can be used to determine a system’s tag capacity. Thie
system ghall be able to provide location information for an applications peak tag blink density.

4.1.4 Location latency

The latgncy between when the\tag blink is transmitted and, when the RTLS equipment can provide
accuratg location informatiof, determines the suitability of the equipment for the application.

4.1.5 [fagorientation

The abil|ty of an RTLS to provide real time location information should be independent of the orientatioh
of the tajg. The location reported by the RTLS should stay within the applications allowable error as the
tag is rofatediinany orientation relative to the readers.

4.1.6

pa | 1 'y i,
Cdiiu PdCRTL TITUL TAtlcs

The length of the tag-reader link (system range) determines the reader density requirements and also
affects system capacity. The packet error rate determines how often the equipment can successfully
provide accurate location information for the tag. The maximum range at which a certain packet error
rate is observed determines the usability of the system in meeting the applications requirements.

4.2 Default conditions applicable to the test methods

4.2.1 Overview

These conditions apply to all tests.

2 © ISO/IEC 2019 - All rights reserved
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4.2.2 Test environment

Testing shall take place in an environment typical to that of the desired application. Testing should
be performed indoors or outdoors with temperature and humidity profiles similar to that expected in
the desired application. The RF noise floor at the test location should also represent typical conditions
expected within the desired application.

4.2.3 Default tolerance

Unless-otherwise cpnr‘ifinrl’ adefault tolerance of +5 9% shall be app]inﬂ tothe qnanfify values given to

pecify the characteristics of the test equipment and the test method procedures.

(%)

4.2.4 System logging

—

he RTLS should provide sufficient data logging to allow determination of th& number of|packets
eceived and sent.

—

5 Performance tests for ISO/IEC 24730-5
3.1 System locate performance

5.1.1 Test overview

=]

he following subclauses outline tests for the quantitiesiintroduced in 4.1.

§.1.2 Test objective

—

he objective of this test is to evaluate ,the system locate performance characteristic§ of the
50/1EC 24730-5 equipment.

]

[&x ]

.1.3 Testsetup

he readers shall be connected te-antennas with adequate width of field to cover the test arep with 4
eaders. It is preferred that the RTLS locate performance characteristics be evaluated with th¢ system
hstalled as it would for the“desired application. If that is not possible, then the equipment|shall be
onfigured as shown in Figure 1, with four readers at the corners of a square. The size of this sgquare as
efined by diagonal (D))is dependent on the expected operating mode of the devices.

o.q == .3

h a TDOA systeni the separation of the fixed (anchor) reader nodes is dependent on the ability of their
eceivers to receive the tags transmissions. This is not a direct feature of the air interface protocol
ut is rather the result of the implementation in the receiver of the physical layer protocol. [The size
f diagonalythen should be chosen to be the range of successful tag-to-anchor communications. For
50/1ECS24730-5 compliant tags, this depends on data rate and bandwidth, and on implempntation
hoices in the receiver. In testing the performance of a particular system, the equipment manufacturer
hould be able to advise the maximum expected operating range for the system operating mofle being
tested. In addition to standalone tags, several tags mounted on the application's locatable assets (or
items of comparable size and composition) shall be used to evaluate locate performance.

W o — 0o o= =
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5.1.4

The tag

The test|shall include an evaluation of the total blink capacity as a function of blink rate for the test tag

within t

should He computed. This blink rate is given by the formula:

N
ot Nta T, max ‘1,5
tt
where
bt is the tesPtag blink rate,
N, is the.total number of tags to be in the equivalent application area,
Ny, is'the total tags in the test area, and

Reader /\Be ader

‘ Tags

s

Reader Reader

Figure 1 — Setup of equipment for RTLSJocate accuracy test

Test procedure

chall be configured to transmit at the desired blink rate as defined in ISO/IEC 24730-5.

v

he test area. In order to be greaterthan the maximum expected capacity, a test tag blink rat

D

'bmax 1S the maximum blink rate expected in the application.

Unless otherwise indicated, the tags shall be configured to blink at computed test tag blink rate. The
tags shall be attached to assets such as to reproduce the conditions of the desired application. Additional

procedu

res specific to individual tests are outlined in the test measurements and requirements.

5.1.5 Test measurements and requirements

5.1.5.1

Location accuracy

Tags, or sets of tags, shall be distributed throughout the area of coverage at between 2 m to 10 m spacing
as shown in Figure 2. The spacing is decided on the basis of the tag supported density and the size of

4
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the diagonal (D), both of which are dependent on the tag operating mode. The actual location of all tags
shall be recorded, as precisely as possible to the nearest centimetre. The test shall be run long enough
to capture a minimum of 250 tag blinks from each tag. The total number of tag locates calculated during
the test shall be divided by the expected number of blinks from all the tags included in the test for the
duration of the test using the formula:

N t "Lrest

Eplink

where

N, is the number of tags,
test IS the test duration,
thiink 1S the tag blink interval.

Hach location calculation shall be compared to the appropriate tag's actual location to prodluce the
lpcation error. The location accuracy shall be represented as a percentagé.of all locations calcylated by
the system, in which the errors fall within the specified maximum €rror, divided by the total|number
df locations calculated. The radius of acceptable error shall be detetmined by the requiremenis of the
application.

Reader Reader

.% -
@ @ [ J @ @ @ @

Reader Reader

Figure 2 — Setup of equipment showing tag spacing

5.1.5.2 Location reporting latency

The test shall include at least 50 tag location changes of at least 2 m to capture a statistically significant
sample. Tags, or groups of tags, shall be moved from one known location to another known location
throughout the test. The exact time of each actual move shall be logged, as well as the exact time
of reported location change. Record the difference between the time of reception and the time of
the location report to determine which location is within the maximum error range allowed by the
application.

© ISO/IEC 2019 - All rights reserved 5
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5.1.5.3

Tag capacity

The tags shall be configured at a blink interval such that the total number of blinks per second during

the test
this doc
in time.
locate la

5.1.5.4

is at least 1,5 times the expected blinks per second in the application as computed in 5.1.4 of
ument. This ensures that the system continues to perform at times when tag blinks cluster
The test shall then be repeated at half of this computed blink rate. The location accuracy and
tency at these two different rates shall be compared to determine performance degradation.

Tag orientation

This tes
not pred
rotated

quantita

5.1.6

The test
to withi
blinks p
latency.
moved.

orientat]

5.2 Te

5.2.1

The obijd
the RTL

5.2.2

The rea
Ideally,
system
be cond
(or item|
distancs

5.2.3

The tag
to ther
number

[72)

t is required only for applications where the tag orientation (when attached to the assef)yi
ictable. For the duration of the test, compare the errors in the calculated location as thetag i
through all three axes. Changes in location accuracy as a result of orientation should benote
tively in the test report.

= wn

Test report

report shall contain location accuracy statistics evaluating the percentage of tag blinks located
h the applications required locate error radius. The report shall also cotitain the maximum t
er second that the system can handle and still meet the required location accuracy and loca
The report shall also include the average latency of location infermation as a tagged asset is
[f relevant to the application, the report shall also provide location variations based on t
jon.

sts for CSS tag to reader air interface using default blink mode

Test objective

ctive of this test is to evaluate the performance characteristics of the CSS air interface betweenh
b tags and the RTLS readers.

Test setup

fer(s) shall be connected to antennas with adequate width of field to cover the test area.
the performance characteriStics of the tag to reader interface shall be evaluated with thie
nstalled as it would be forythe desired application. If that is not possible, then the test shall
icted with at least onelreader and several tags mounted on the application's locatable assets
s of comparable size{and composition). Unless otherwise stated, the tags shall be placed at p
from the reader cofiparable to the maximum distance likely to be required by the applicatio.

Test procedure

b shall_be.configured to transmit at the desired ISO/IEC 24730-5 CSS blink rate appropriate
=quirements of the application The tags shall be configured at a blink interval such that t

numberlo
interval

of appllcatlon tags The tags shall be attached to assets such as to reproduce the condltlons of
the desired application.
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