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Foreword

ISO (the International Organization for Standardization) and |IEC (the International Electrotechnical
Commission) 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

establish
technica
and non
technolo

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives/Rart 2.

The mai
Standardg
an Intern

Attention
rights. IS

ISO/IEC

Subcommittee SC 31, Automatic identification and data capture techniques.

This corr
— Allr
ISO/IEC
identifica
methods

—  Part

—  Part

ed Dy the respective organization to deal with particular fields of technical activity. SO and IELC
committees collaborate in fields of mutual interest. Other international organizations, governmental
governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of infermation
gy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

h task of the joint technical committee is to prepare International Standards. [Praft International
s adopted by the joint technical committee are circulated to national bodies for.voting. Publication as
ational Standard requires approval by at least 75 % of the national bodies castihg a vote.

is drawn to the possibility that some of the elements of this documentimay be the subject of patent
O and IEC shall not be held responsible for identifying any or all such-patent rights.

24769-5 was prepared by Joint Technical Committee ISONEC JTC 1, Information technology,

ected version of ISO/IEC 24769-5:2012 incorporates the following corrections:
bferences to ISO/IEC 24703-5 have been changed, to ISO/IEC 24730-5.

24769 consists of the following parts, under the general title Information technology, Automat
tion and data capture techniques — Real’time locating systems (RTLS) device conformance te$

~ O

2: Test methods for air interface.communication at 2,4 GHz

5: Test methods for chirp spread spectrum (CSS) at 2,4 GHz air interface

© ISO/IEC 2012 — All rights reserved


https://standardsiso.com/api/?name=859f85573fae74ab985f5d7fa62c2099

ISO/IEC 24769-5:2012(E)

Introduction

ISO/IEC 24730 defines air interface protocols and an Application Program Interface (API) for Real Time
Locating Systems (RTLS).

SO/MEC 24730-5 defines an air interface which utilizes Chirp Spread Spectrum (CSS) at frequencies from 2.4-
.483 GHz. Chirp pulses, which are pulses with a fast increasing or decreasing instantaneous frequefjcy, have
riginally used for radar applications. Lately, chirp pulses have been also used for communication applications.

O N

SO/IEC 24730-5 includes ranging and bidirectional communication between tagscand infrasfructures.
Bidirectional communication enables the infrastructure to control the behaviour of tags:

he purpose of ISO/IEC TR 24769-5 is to provide tests conditions and methods for conformpance to
BO/IEC 24730-5.

ol |

BO/IEC TR 24769-5 contains all measurements required to be made.'on 'a product in order to festablish
whether it conforms to ISO/IEC 24730-5.

© ISO/IEC 2012 — All rights reserved Vv
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INTERNATIONAL STANDARD ISO/IEC 24769-5:

2012(E)

Information technology — Automatic identification and data

capture techniques — Real time locating systems (RTLS)
device conformance test methods —

art 5:

terface

Scope

his part of ISO/IEC 24769 defines the test methods for determining“thé conformance of real time
stems (RTLS) tags and readers with the specifications given in thecorresponding parts of ISO/IEC

his part of ISO/IEC 24769 does not include the testing of conformity with regulatory requirements.

he test methods require only that the mandatory ¢fusictions, and any optional functions w
plemented, be verified

he conformance parameters described in this part.of ISO/IEC 24769 include the radio frequency air
nd packet exchange required to perform the'docating of the RTLS tag. It includes the mandat
rthogonal chirp spread spectrum (CSS) modulation and the optional differential quadrature phase sh
the reports defined in ISO/IEC 24730-5;

nless otherwise specified, the tests’in this part of ISO/IEC 24769 shall be applied exclusively to R
nd readers defined in ISO/IEC 24730-5.

Normative references

he following referenced documents are indispensable for the application of this document. F
references, ofly-the edition cited applies. For undated references, the latest edition of the re
ocument (including any amendments) applies.

IPO/IEC19762-1: Information technology — Automatic identification and data capture (AIDC) techr
armonized vocabulary — Part 1: General terms relating to AIDC

est methods for chirp spread spectrum (CSS) at 2,4 GHz 4di

=

locating
24730-5.

hich are

interface
Dry 2-ary
ft keying

QPSK) CSS. This part of ISO/IEC 24769-also includes the ranging packet exchanges, the commands and

LS tags

or dated
ferenced

iques —

ISO/IEC 19762-3: Information technology — Automatic identification and data capture (AIDC) techniques —

Harmonized vocabulary — Part 3: Radio-Frequency Identification (RFID)

ISO/IEC 19762-4: Information technology — Automatic identification and data capture (AIDC) techniques —

Harmonized vocabulary — Part 4: General terms relating to radio communications

ISO/IEC 19762-5: Information technology — Automatic identification and data capture (AIDC) techniques —

Harmonized vocabulary — Part 5: Locating systems

ISO/IEC 24730-5: Information technology — Real Time Locating Systems (RTLS) — Part 5: Chirp Spread

Spectrum (CSS) at 2.4 GHz air interface

© ISO/IEC 2012 — All rights reserved
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 19762-1, ISO/IEC 19762-3,

ISO/IEC

3.1

19762-4, ISO/IEC 19762-5 and the following apply.

Chirp Spread Spectrum
technique for spreading the bandwidth of a digital signal using linear frequency sweep signals

3.2
Class |
system t

3.3

Class Il
system t
3.4

Ranging
process
message
3.4
Ranging
RTLS trg
3.5

RTLS ta
RTLS trg

4 Syr
API
AWG
CRC
CSMA/C
CSS
DQPSK

DUT

nat operates at a radiated power up to 10 mW EIRP

S

peer
nsceiver to perform ranging with

J

hbols and abbreviated terms

Application Program Interface

Arbitrary Waveform Generator

Cyclic Redundancy Check

A Carrier Sense Muttiple Access / Collision Avoid
Chirp Spréad Spectrum

Differential Quadrature Phase Shift Keying

Deévice Under Test

nat operates at a radiated power higher than 10 mW up to the maximum defined by local regulations

bf determining the distance between two RTLS transceivers through the exehange of a specific set ¢

nsceiver that accepts commands from RTLS readers, 'sends blinks and reports to the RTLS readers

=h

EIRP

MAC

PPM

RTLS

SG

Effectivetsotropic RadiatedPower
Medium Access Control

Parts Per Million

Real Time Locating System

Signal Generator

© ISO/IEC 2012 — All rights reserved
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Src Source address
Trxon Duration of time interval during which the receiver is activated
T1R1 Application ranging packet type 1 of the ranging packet exchange type 1

5 Conformance tests for ISO/IEC 24730-5

].1 General
his technical report specifies a series of tests to determine the conformance of RTLS tags andreadgrs to the

IPO/IEC 24730-5 air interface and packet exchanges required to be performed between thgs and
imfrastructures in order to control and retrieve information about location and states of tags,

5.2 Overall Test conditions

Unless otherwise specified, these test conditions apply to all tests in this part of [ISO/IEC 24769.

8.2.1 Test environment

—

nless otherwise specified, testing shall take place in an envirenment of temperature 23° C £ 3 °C and of
blative humidity 25 % to 75 %.

=

5.2.2 Default tolerance

—

nless otherwise specified, a default tolerance of £ 5%:-shall be applied to the quantity values given tb specify
ne characteristics of the test equipment and the test method procedures.

—

§.3 Transmitter and Receiver setup

n order to perform some test cases, one or several specific setups will be required to either transmip packets
r to receive and decode packets @ceording to the ISO/IEC 24730-5 standard. These setups are described
ereafter.

=2 O

§5.3.1 Transmitting setup

Tlhe transmitting setupshall be used to validate the reception performances of the DUT and to yerify the
compliance of the BUFto the tag application layer by transmitting various commands.

In order to trangmit data according to the specification of ISO/IEC 24730-5, the following parts are required:

—+ Control Application: An application which controls the signal generator in order to perform the tasks
required by this part of ISO/IEC 24769.

Al sl AL £ P o £ 1 - el Lo - ANALOON A4 - 1 5 (] H H
—  AITUIUdry  vvavelOllT SeTieidiur. 101 CAdITIPIC, d  TCRUUMNMA AVWGOLUST U EUUIVAICTIL, d5 UUbu”bed n

Annex A.

— Signal Generator: for example, an Agilent ESG E4438C or equivalent, as described in Annex A. If the
AWG is able to deliver the proper signal at the desired frequency, the SG might not be necessary.

— Frequency Mixer: for example, a Mini-Circuits ZEM-4300+ or equivalent.

© ISO/IEC 2012 — All rights reserved 3
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Figure 1 below shows the required transmitting setup:

Antenna

Frequency Mixer §7

Control Application

Arbitrary Waveform
Generator

5.3.2 Receiving setup

The recdiving setup shall be used to validate the data transmitted by the DUT and to verify the compliance ¢
the DUT [to the tag application layer.

In order o receive and decode data according to the specification of. ISO/IEC 24730-5, the following parts are

required

— Frequency Mixer: for example, a Mini-Circuits ZEM-4300+ or equivalent.
— Sigrjal Generator: for example, an Agilent ESG E4438C or equivalent, as described in Annex A.

— Oscllloscope: for example, a Tektronix DPQ(7104 or equivalent, as described in Annex A.

— Pos
requi

Figure 2 |below shows the requiredreceiving setup:

Antenna

:,; Frequency Mixer

Signal Generator

Figure 1 — Transmitting setup

=

processing application: An application which controls the oscilloscope in order to gather the data
red to validate if the DUT is compliant with the test specification.

Post Processing

i ——>
Oscilloscope Application

Y

Signal Generator

Figure 2 — Receiving setup

© ISO/IEC 2012 — All rights reserved


https://standardsiso.com/api/?name=859f85573fae74ab985f5d7fa62c2099

ISO/IEC 24769-5:2012(E)

5.4 RF transmission tests

This describes the conditions and tests to validate the radio frequency transmission.

5.41 Test setup

The device under test (DUT) shall be a RTLS tag or reader. The measurement equipment shall consist of an
anechoic chamber, one or several measuring antennas, a spectrum analyzer, an oscilloscope and a receiving
setup.

echnical requirements of the spectrum analyzer, for example, an Agilent E4443A or equivalent, are
escribed in Annex A.

he DUT shall be placed at a distance between 1 meter and 3 meters from the measurement’antenna.

Higure 3 below shows the required test setup:
I- ——————————————————————————————————— L]
1
1 Frequency Antenna 1
: Mixer V :
Arbit
: Control roltrary !
1| Application | | Waveform I
I PP Generator :
1 1
1 1
: 1 Imto3m
| Signal :
| Generator [
1 -
JransmittingSet-up _________ T T e oo oo e oo )
Dur
1 1
1 Frequency Antenna 1
: Mixer : 1mto3m
1 Post I
: Processing | Oscillescope 1
1| Application :
1 1
1 1
1 1
: Signal :
1 Generator [
1 o ~ 1
R sy S b
Figure 3 — RF transmission test setup

All measurement shall be done with a video and resolution bandwidth of minimum 100 KHz.
5.4.2 2-ary orthogonal CSS modulation at 1 Mbits/s transmission test

5.4.21 Test objective

The objective of this test is to validate that the DUT provides the appropriate 2-ary orthogonal CSS modulation
waveform and data rate defined in ISO/IEC 24730-5 and required for proper system performance.

© ISO/IEC 2012 — All rights reserved 5
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5.4.2.2 Test conditions
The test setup shall be according to 5.4.1.
The DUT shall be configured with the following configuration:

— Transmit on channel 0 with a centre frequency of 2441.75 MHz (as defined in Table2 in 7.3 of
ISO/IEC 24730-5).

—  Occppied channel bandwidth: 80 MHz

— Dat3 bit rates: 1 Mbits/s.
— Modulation: 2-ary orthogonal CSS.
— Trarjsmit power shall be at a class 1 power between 0 dBm and +10 dBm EIRP.

— Media access: ALOHA (as defined in 8.5.4 of ISO/IEC 24730-5) which correspond to CSMA/CA off (a
defimed in Table 27 in 9.3.2 of ISO/IEC 24730-5).

[

— Trarjsmit a blink packet (as defined in 9.4.1 of ISO/IEC 24730-5) every 1.second. As a blink packet can
inclyde user defined data, the length is not fixed but should be kept below 64 bytes in total. The total
packet length shall be specified by the manufacturer of the DUT.

5.4.2.3 | Test measurements and requirements

The pergon in charge of the test, or the test application, shall,be able to validate the parameters described
hereafter.

5.4.2.3.1| Carrier frequency

The carrier frequency shall be measured with the spectrum analyzer.

The cartier frequency shall be 2441.750MHz + 171 KHz (70 PPM). The carrier frequency drift over th
duration pf the entire message shall be less than 12 KHz (5 PPM).

[0

5.4.2.3. Occupied channel bandwidth
The 20 dB occupied bandwidth'shall be measured with the spectrum analyzer.

The 20 ¢B occupied bandwidth shall be below 83.5 MHz. (As specified in Figure 5 in 7.3.2 of ISO/IE
24730-5

C)

5.4.2.3. Transmit power

The powgrreceived shall be measured with the spectrum analyzer.

The transmitted power shall be calculated based on the power received at the measurement antenna. The
calculated power shall be within + 2.0 dB of the DUT specified transmitting power.

5.4.2.3.4 Symbol rate

The symbol rate shall be measured with the oscilloscope. The signal can be down converted in order to
increase the accuracy of the measurement.

The symbol rate of the 2-ary orthogonal CSS shall be 10° symbols per second + 70 symbols (70 PPM).

6 © ISO/IEC 2012 — All rights reserved
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5.4.2.3.5 Message content
The message shall be decoded using the receiving setup.
The person in charge of the test or the test application shall verify that the blink message format, including

preamble, start of frame delimiter, DUT ID (defined in Src of Figure 40 in 9.4.1 of ISO/IEC 24730-5) and CRC2,
is in compliance with the format specified in 7.3.7, 7.3.8 and 9.4.1 of the ISO/IEC 24730-5.

5424 Testreport

he test report shall contain a sketch of the test setup, the distance between the DUT and the meagurement
ntenna, a list of the testing equipment used and all the measured data required to validate the ‘parameters
efined above.

I{ a test application is used, a brief narrative shall be included as an annex to the data.

he report shall also contain the uncertainties of the measurement equipment.
.4.3 2-ary orthogonal CSS modulation at 250 Kbits/s transmission test

5.4.3.1 Test objective

—

he objective of this test is to validate that the DUT provides the appropriate 2-ary orthogonal CSS mpdulation
aveform and data rate defined in ISO/IEC 24730-5 and required)for proper system performance.

<

5.4.3.2 Test conditions

Jhe test setup shall be according to 5.4.1.
he DUT shall be configured with the following,configuration:

—+ Transmit on channel 2 with a centre frequency of 2412 MHz (as defined in Table 2 in 7.3 of|ISO/IEC
24730-5).

—+ Occupied channel bandwidth: 22 MHz.

—+ Data bit rates: 250 Kbitsys’

—+ Modulation: 2-ary-erthogonal CSS.

—+ Transmit power shall be at a class 1 power between 0 dBm and +10 dBm EIRP.

—+ Media access: ALOHA (as defined in 8.5.4 of ISO/IEC 24730-5) which correspond to CSMA/CA off (as
defined’in Table 27 in 9.3.2 of ISO/IEC 24730-5).

—+C-Transmit a blink packet (as defined in 9.4.1 of ISO/IEC 24730-5) every 1 second. As a blink pgcket can
include user defimed data, the fengthis ot fixed but shoutdbe kept befow 64 bytesim totat—The total
packet length shall be specified by the manufacturer of the DUT.

5.4.3.3 Test measurements and requirements

The person in charge of the test, or the test application, shall be able to validate the parameters described
hereafter.

5.4.3.3.1  Carrier frequency

The carrier frequency shall be measured with the spectrum analyzer.

© ISO/IEC 2012 — All rights reserved 7
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The carri

er frequency shall be 2412 MHz + 169 KHz (70 PPM). The carrier frequency drift over the duration of

the entire message shall be less than 12 KHz (5 PPM).

5.4.3.3.2
The 20 d

The 20d

5.4.3.3.
The pow

The tran
calculat

5.4.3.3.

The syn
increase

The sym
5.4.3.3.5

The mes

The perg

preamble, start of frame delimiter, DUT ID (defined in Src.of Figure 40 in 9.4.1 of ISO/IEC 24730-5) and CRC]

is in com
5.4.3.4

The test
antenna,
defined 3

If a test 4

The repg

544 D

As this
impleme

Occupied channel bandwidth
B occupied bandwidth shall be measured with the spectrum analyzer.

B occupied bandwidth shall be below 22 MHz. (As specified in Figure 6 in 7.3.2 of ISO/IEC 24730-5).

r received shall be measured with the spectrum analyzer.

mitted power shall be calculated based on the power received at the measurement antenna. The
power shall be within + 2.0 dB of the DUT specified transmitting power.

Symbol rate

bol rate shall be measured with the oscilloscope. The signal can be down” converted in order o
the accuracy of the measurement.

bol rate of the 2-ary orthogonal CSS shall be 250 000 symbols per second + 17 symbols (70 PPM).

Message content
sage shall be decoded using a receiving setup.

on in charge of the test or the test application shall verify that the blink message format, includin

NG

pliance with the format specified in 7.3.7, 7.3.8.ahd 9.4.1 of the ISO/IEC 24730-5.

Test report
report shall contain a sketch of the_test setup, the distance between the DUT and the measureme:rst
a list of the testing equipment used and all the measured data required to validate the paramete
bove.

pplication is used, a brief.narrative shall be included as an annex to the data.

rt shall also contain,the uncertainties of the measurement equipment.

QPSK CSS-modulation at 1 Mbits/s transmission test

modulation is optional in the ISO/IEC 24730-5, this applies only to devices which state ifs
ntation.

5.4.4.1

Test objective

The objective of this test is to validate that the DUT provides the appropriate differential Quadrature Phase
Shift Keying CSS modulation waveform and data rate defined in ISO/IEC 24730-5 and required for proper
system performance.

© ISO/IEC 2012 — All rights reserved
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5.4.4.2 Test conditions
The test setup shall be according to 5.4.1.

The DUT shall be configured with the following configuration:

2012(E)

— Transmit on channel 2 with a centre frequency of 2412 MHz (as defined in Table 2 in 7.3 and Table 6 in

7.4 of ISO/IEC 24730-5).

——Occupied channel bandwidth: 22 MHz

—+ Data bit rates: 1 Mbits/s.
—+ Modulation: DQPSK CSS.
—+ Transmit power shall be at a class 1 power between 0 dBm and +10 dBm EIRP.

—+ Media access: ALOHA (as defined in 8.5.4 of ISO/IEC 24730-5) which carrespond to CSMA/C
defined in Table 27 in 9.3.2 of ISO/IEC 24730-5).

—+ Transmit a blink packet (as defined in 9.4.1 of ISO/IEC 24730-5).every 1 second. As a blink pg
include user defined data, the length is not fixed but should be:kept below 64 bytes in total.
packet length shall be specified by the manufacturer of the DUT.

5.4.4.3 Test measurements and requirements

Tlhe person in charge of the test, or the test application, shall be able to validate the parameters d
hereafter.

5.4.4.3.1 Carrier frequency

I{ the DUT is able to send a carrier, the carrier frequency shall be measured with the spectrum analyz

the entire message shall be less than 12 KHz (5 PPM).

84.4.3.2 Occupied channel bandwidth

he occupied bandwidth-shall be measured with the spectrum analyzer.

he 30 dB occupied bandwidth shall be below 22 MHz. (As specified in Figure 13 in 7.4.2 of
730-5). Additionally, the spectral power density shall be according to Figure 13 in 7.4.2 of ISO/IEC

.4.4.3.3— Transmit power

he-power received shall be measured with the spectrum analyzer.

A off (as

cket can
The total

escribed

Br.

Tlhe carrier frequency shall be 2412"MHz £ 97 KHz (40 PPM). The carrier frequency drift over the ddrration of

ISO/IEC
P4730-5.

The transmitted power shall be calculated based on the power received at the measurement antenna. The

calculated power shall be within + 2.0 dB of the DUT specified transmitting power.

5.4.4.3.4 Symbol rate

The symbol rate shall be measured with the oscilloscope. The signal can be down converted in
increase the accuracy of the measurement.

order to

The symbol rate of the 2-ary orthogonal CSS shall be 166 667 symbols per second + 7 symbols (40 PPM).

© ISO/IEC 2012 — All rights reserved
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5.4.4.3.5 Message content
The message shall be decoded using a receiving setup.
The person in charge of the test or the test application shall verify that the blink message format, including

preamble, start of frame delimiter, DUT ID (defined in Src of Figure 40 in 9.4.1 of ISO/IEC 24730-5) and CRC2,
is in compliance with the format specified in 7.3.7, 7.3.8 and 9.4.1 of the ISO/IEC 24730-5.

5444 Testreport

The test|report shall contain a sketch of the test setup, the distance between the DUT and the measuremeist
antenna,| a list of the testing equipment used and all the measured data required to validate the paramete
defined gbove.

If a test dpplication is used, a brief narrative shall be included as an annex to the data.

The repdrt shall also contain the uncertainties of the measurement equipment.

5.4.5 DQPSK CSS modulation at 250 Kbits/s transmission test

As this [modulation is optional in the ISO/IEC 24730-5, this applies only“to devices which state ifs
implemeptation.

5.4.5.1 | Test objective

[¢]

The objdctive of this test is to validate that the DUT provides theyappropriate differential Quadrature Phas
Shift Keying CSS modulation waveform and data rate defined in ISO/IEC 24730-5 and required for propsg
system gerformance.

=

5.4.5.2 | Test conditions
The test setup shall be according to 5.4.1.
The DUT shall be configured with the following configuration:

— Trarjsmit on channel 2 with a centre’ frequency of 2412 MHz (as defined in Table 2 in 7.3 and Table 6 in
7.4 ¢of ISO/IEC 24730-5).

— Occlipied channel bandwidth: 22 MHz.
— Datq bit rates: 250 Kbjts/s.
— Modulation: DQRSK CSS.

— Trarjsmit power shall be at a class 1 power between 0 dBm and +10 dBm EIRP.

=\

: At Aot f o 4l S aoan i QA A cc
— Med@aaccessACOHA (das delried 11 6.9.4 O TOVUMNEL 2547 0U=0) WIIICIT COITESPUINTU 10 COolVIA/UA UIT (

defined in Table 27 in 9.3.2 of ISO/IEC 24730-5).

— Transmit a blink packet (as defined in 9.4.1 of ISO/IEC 24730-5) every 1 second. As a blink packet can
include user defined data, the length is not fixed but should be kept below 64 bytes in total. The total
packet length shall be specified by the manufacturer of the DUT.

5.4.5.3 Test measurements and requirements

The person in charge of the test, or the test application, shall be able to validate the parameters described
hereafter.

10 © ISO/IEC 2012 — All rights reserved
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5.4.5.3.1 Carrier frequency

2012(E)

If the DUT is able to send a carrier, the carrier frequency shall be measured with the spectrum analyzer.

The carrier frequency shall be 2412 MHz + 97 KHz (40 PPM). The carrier frequency drift over the duration of

the entire message shall be less than 12 KHz (5 PPM).

5.4.5.3.2 Occupied channel bandwidth

The. nr\r\npinrl handwidth shall ha - meastired with the cpnr\frl m onoly-/nr_

Tlhe 30 dB occupied bandwidth shall be below 22 MHz. (As specified in Figure 13 in 7.4:2 "of
24730-5). Additionally, the spectral power density shall be according to Figure 13 in 7.4.2 of ISO/IEC

84.5.3.3 Transmit power

Tlhe power received shall be measured with the spectrum analyzer.

—

he transmitted power shall be calculated based on the power received at\thé measurement ante
alculated power shall be within £ 2.0 dB of the DUT specified transmitting power.

Q

5.4.5.3.4 Symbol rate

he symbol rate shall be measured with the oscilloscope. Fhe signal can be down converted in
imcrease the accuracy of the measurement.

he symbol rate of the 2-ary orthogonal CSS shall be 166 667 symbols per second + 7 symbols (40 A

.4.5.3.5 Message content
he message shall be decoded using a receiving setup.
he person in charge of the test or the,test application shall verify that the blink message format,

reamble, start of frame delimiter, DU;F'ID (defined in Src of Figure 40 in 9.4.1 of ISO/IEC 24730-5) a
i$ in compliance with the format_ specified in 7.3.7, 7.3.8 and 9.4.1 of the ISO/IEC 24730-5.

.4.54 Test report

he test report shall contain a sketch of the test setup, the distance between the DUT and the mea
ntenna, a list of the\testing equipment used and all the measured data required to validate the pa
efined above.

I{ a test application is used, a brief narrative shall be included as an annex to the data.

he report shall also contain the uncertainties of the measurement equipment.

ISO/IEC
P4730-5.

hna. The

order to

PM).

ncluding
nd CRC2,

surement
rameters

5.5 RF reception tests
This describes the conditions and tests to validate the radio frequency reception.

5.5.1 Test setup

The measurement equipment shall consist of an anechoic chamber, a transmitting setup and a
setup.

The DUT shall be a RTLS tag or reader.

© ISO/IEC 2012 — All rights reserved
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The DUT shall be placed at a distance between 1 meter and 3 meters from the measurement antenna.

The data will be transmitted by a transmitting setup. The person in charge of the test shall verify that the
transmitting setup complies with the RF transmission test, as defined in 5.4 of this part of ISO/IEC 24769.

Figure 4 below shows the required test setup:

Antenna
T Spectrum POSt.
Processing
Analyzer licat|
DUT Imto3m Application
L e e e R oV o Rl 1
1 Antenna "
: Frequency :
I Mixer I
: Post 1
| Oscilloscope Processing :
: Application 1
! |
! I
I
1 Signal :
: Generator I
I
I Receiving Set-u
Y Pk st
Figure 4 — RF reception test setup

5.5.2 2ary orthogonal CSS modulation"at\1 Mbits/s reception test

5.5.2.1 | Test objective

The objerctive of this test is to validate that the DUT provides the appropriate 2-ary orthogonal CSS modulation

waveform detection required for-proper system performance.

5.5.2.2 | Test conditions

The test setup shall'be according to 5.5.1.

The DUT,

shall'be configured with the following configuration:

— Operation on channel 0 with a centre frequency of 24471.75 MHz (as defined in Table Zin 7.3 of ISO/IEC

24730-5).

— Occupied channel bandwidth : 80 MHz.

— Data bit rates: 1 Mbits/s.

— Modulation: 2-ary orthogonal CSS.

— Transmit power shall be at a class 1 power between 0 dBm and +10 dBm EIRP.

12
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— Media access: ALOHA (as defined in 8.5.4 of ISO/IEC 24730-5) which correspond to CSMA/CA off (as
defined in Table 27 in 9.3.2 of ISO/IEC 24730-5).

Additionally, as the operation of a tag and a reader differ, the configuration and test procedure will be different
depending on if the DUT is a tag or a reader.

5.5.2.3 Test measurements and requirements

The person in charge of the test, or the test application, shall be able to validate the parameters described

areaftor
hereafier

.5.2.3.1 Receiver input RF power levels
he transmitting setup shall be configured to provide two input signals to the DUT:

—+ - 80 dBm for threshold sensitivity

— - 40 dBm for dynamic range

§5.5.2.3.2 Detection error magnitude

Depending on if the DUT is a tag or a reader, the test procedure will differ.

§5.5.2.3.2.1 The device under test is a tag
Tlhe DUT shall be additionally configured with the following-configuration:
—+ Transmit a blink packet (as defined in 9.4.1 of ISO/IEC 24730-5) every 2 seconds. As a blink pgcket can

include user defined data, the length is notfixed but should be kept below 64 bytes in total. [The total
packet length shall be specified by the manufacturer of the DUT.

- Each blink shall be followed by a receiving window of duration Trxon equal to 1 second as defined in
9.2.5 of ISO/IEC 24730-5.

>

s a tag will transmit a blink packet before entering the receiving window, the testing application cpntrolling
ne transmitting setup shall net'start any transmission before the reception of the blink.

—

Tlhe transmission of paecket by the transmitting setup shall start 3 milliseconds (ms) after the receptipn of the
blink.

O

uring the DUT’s réceiving window duration, the transmitting setup shall send 200 packets with an gstimated
terval of 2 ms between each packet. The transmitting setup shall stop to transmit packet 10 ms bgfore the
stimated end of the receiving window of the DUT.

he packet sent to the DUT shall be an AddRangingPeers command, as defined in 9.3.5 of ISO/IEC P4730-5,
ith-the following parameter:

—  Number of peers =0

For the 2 RF input levels (2 tests in total), the reception error shall be better than 95 % of all commands sent.
Each test shall consist of a minimum of 2000 commands.

5.5.2.3.2.2 The device under test is a reader

The transmitting setup shall transmit blink (as defined in 9.4.1 of ISO/IEC 24730-5) with an interval between
blinks of 2 ms.

© ISO/IEC 2012 — All rights reserved 13
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For the 2 RF input levels (2 tests in total), the reception error shall be better than 95 % of all blinks sent. Each
test shall consist of a minimum of 2000 blinks.

5.5.24 Test report

The test report shall contain a sketch of the test setup, the distance between the DUT and the measurement
antenna, a list of the testing equipment used and all the measured data required to validate the parameters
defined above.

If a test & pplir\nfinn is-used,a brief narrative shall be included-as-an-annex-to the data

The repdrt shall also contain the uncertainties of the measurement equipment.
5.5.3 2jary orthogonal CSS modulation at 250 Kbits/s reception test

5.5.3.1 | Test objective

The objefctive of this test is to validate that the DUT provides the appropriate 2-ary orthogenal CSS modulation
waveform detection required for proper system performance.

5.5.3.2 | Test conditions

The test setup shall be according to 5.5.1.

The DUT| shall be configured with the following configuration:

— Occlpipied channel bandwidth: 22 MHz

— Datq bit rates: 250 kbits/s

— Modulation: 2-ary orthogonal CSS

— Transmit power shall be at a class 1 power.between 0 dBm and +10 dBm EIRP

— Media access: ALOHA (as defined.in-8.5.4 of ISO/IEC 24730-5) which correspond to CSMA/CA off (3
defiped in Table 27 in 9.3.2 of ISQIEC 24730-5)

[

Additionally, as the operation of-a tag and a reader differ, the configuration and test procedure will be different
depending on if the DUT is adag-or a reader.

5.5.3.3 | Test measurements and requirements

The pergon in charge of the test, or the test application, shall be able to validate the parameters described
hereafter.

5.5.3.3.1__Channel used

The transmitting setup and the DUT shall be tested at the following channel, as defined in Table 2 in 7.3 of
ISO/IEC 24730-5:

— Channel 2 : centre frequency of 2412 MHz
— Channel 8: centre frequency of 2442 MHz

— Channel 15: centre frequency of 2484 MHz

14 © ISO/IEC 2012 — All rights reserved
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5.5.3.3.2 Receiver input RF power levels
The transmitting setup shall be configured to provide two input signals to the DUT:
— - 80 dBm for threshold sensitivity

— -40 dBm for dynamic range

5.5.3.3.3 Detection error magnitude

2012(E)

Depending on if the DUT is a tag or a reader, the test procedure will differ.

§5.5.3.3.3.1 The device under test is a tag
Tlhe DUT shall be additionally configured with the following configuration:
— Transmit a blink packet (as defined in 9.4.1 of ISO/IEC 24730-5) every 2 seconds. As a blink pg

include user defined data, the length is not fixed but should be kept below' 64 bytes in total.
packet length shall be specified by the manufacturer of the DUT.

— Each blink shall be followed by a receiving window of duration, Trx¢gn equal to 1 second as d
9.2.5 of ISO/IEC 24730-5.

I

s a tag will transmit a blink packet before entering the receiving window, the testing application ¢
ne transmitting setup shall not start any transmission before the reception of the blink.

—

Tlhe transmission of packet by the transmitting setup shall start 3 milliseconds (ms) after the recepti
blink.

DQuring the DUT’s receiving window duration, thé’transmitting setup shall send 100 packets with an &
mterval of 2 ms between each packet. The transmitting setup shall stop to transmit packet 10 ms b
gstimated end of the receiving window of the’-DUT.

Tlhe packet sent to the DUT shall be-an AddRangingPeers command, as defined in 9.3.5 of ISO/IEC
with the following parameter:

—  Number of peers =0

I

or the 2 RF input levels)and the 3 channels (6 tests in total), the reception error shall be better thar
gdll commands sent, Each test shall consist of a minimum of 2000 commands.

.5.3.3.3.2 The device under test is a reader

he transmitting setup shall transmit blink (as defined in 9.4.1 of ISO/IEC 24730-5) with an interval
links ©f-2 ms.

cket can
The total

efined in

pntrolling

bn of the

stimated
efore the

24730-5,

95 % of

between

all blinks sent. Each test shall consist of a minimum of 2000 blinks.

5.5.3.4 Testreport

1 95 % of

The test report shall contain a sketch of the test setup, the distance between the DUT and the measurement

antenna, a list of the testing equipment used and all the measured data required to validate the pa
defined above.

If a test application is used, a brief narrative shall be included as an annex to the data.

The report shall also contain the uncertainties of the measurement equipment.

© ISO/IEC 2012 — All rights reserved
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5.5.4 DAQPSK CSS modulation at 1 Mbits/s reception test

5.5.4.1

Test objective

The objective of this test is to validate that the DUT provides the appropriate DQPSK CSS modulation
waveform detection required for proper system performance.

5.5.4.2

Test conditions

The test

The DUT,

— Occ

— Dats

— Mod

— Tran

— Med

etup stattbeaccording to 551
shall be configured with the following configuration:
Lpied channel bandwidth: 22 MHz.
bit rates: 1 Mbits/s.
ulation: DQPSK CSS.
smit power shall be at a class 1 power between 0 dBm and +10 dBm EIRP:

ia access: ALOHA (as defined in 8.5.4 of ISO/IEC 24730-5) whichccorresponds to CSMA/CA off (g

defimed in Table 27 in 9.3.2 of ISO/IEC 24730-5).

Additionally, as the operation of a tag and a reader differ, the configuration and test procedure will be different

dependir

5.5.4.3

The perg

hereafter.

5.5.4.3.1

The tran
Table 6 i

— Cha

— Cha

g on if the DUT is a tag or a reader.

Test measurements and requirements

on in charge of the test, or the test application, shall be able to validate the parameters describe]

Channel used

smitting setup and the DUT shall be tested at the following channel, as defined in Table 2 in 7.3 an
h 7.4 of ISO/IEC 24730-5:

hnel 2 : centre frequency, of 2412 MHz

hnel 8: centre frequency of 2442 MHz

— Chapnel 15: centré frequency of 2484 MHz

5.5.4.3.2

The tran

Receiver input RF power levels

[

sMitting setup shall be configured to provide two input signals to the DUT:

— -80

. -40

5.5.4.3.3

dBm for threshold sensitivity

dBm for dynamic range

Detection error magnitude

Depending on if the DUT is a tag or a reader, the test procedure will differ.
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5.5.4.3.31 The device under test is a tag

The DUT shall be additionally configured with the following configuration:

2012(E)

— Transmit a blink packet (as defined in 9.4.1 of ISO/IEC 24730-5) every 2 seconds. As a blink packet can
include user defined data, the length is not fixed but should be kept below 64 bytes in total. The total

packet length shall be specified by the manufacturer of the DUT.

— Each blink shall be followed by a receiving window of duration Trxon equal to 1 second as d
9.2.5 of ISQ/IEC 24730-5

efined in

I

s a tag will transmit a blink packet before entering the receiving window, the testing application ¢
ne transmitting setup shall not start any transmission before the reception of the blink.

—

Tlhe transmission of packet by the transmitting setup shall start 3 milliseconds (ms) after’'the recepti
blink.

DQuring the DUT'’s receiving window duration, the transmitting setup shall send 200 ‘packets with an &
mterval of 2 ms between each packet. The transmitting setup shall stop to transmit packet 10 ms b
astimated end of the receiving window of the DUT.

Tlhe packet sent to the DUT shall be an AddRangingPeers commands, as™defined in 9.3.5 of ISO/IEC
with the following parameter:

—  Number of peers =0

I

or the 2 RF input levels and the 3 channels (6 tests in total), the reception error shall be better thar
gdll commands sent. Each test shall consist of a minimu@m of 2000 commands.

.5.4.3.3.2 The device under test is a reader

he transmitting setup shall transmit blink. (as defined in 9.4.1 of ISO/IEC 24730-5) with an interval
links of 2 ms.

or the 2 RF input levels and the 3\channels (6 tests in total), the reception error shall be better thar
Il blinks sent. Each test shall cansist of a minimum of 2000 blinks.

.5.4.4 Testreport

he test report shall eontain a sketch of the test setup, the distance between the DUT and the mea;
ntenna, a list of_the testing equipment used and all the measured data required to validate the pa
efined above,

I{ a test application is used, a brief narrative shall be included as an annex to the data.

heseport shall also contain the uncertainties of the measurement equipment.

pntrolling

bn of the

stimated
bfore the

24730-5,

95 % of

between

95 % of

surement
rameters

5.5.5 DQPSK CSS modulation at 250 Kbits/s reception test

5.5.5.1 Test objective

The objective of this test is to validate that the DUT provides the appropriate DQPSK CSS modulation

waveform detection required for proper system performance.

5.5.5.2 Test conditions

The test setup shall be according to 5.5.1.

© ISO/IEC 2012 — All rights reserved
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The DUT shall be configured with the following configuration:
— Occupied channel bandwidth: 22 MHz

— Data bit rates: 250 kbits/s

— Modulation: DQPSK CSS

— Transmit power shall be at a class 1 power between 0 dBm and +10 dBm EIRP

— Mecia access: ALOHA (as defined in 8.5.4 of ISO/IEC 24730-5) which correspond to CSMA/CA off (as
defimed in Table 27 in 9.3.2 of ISO/IEC 24730-5)

Additionally, as the operation of a tag and a reader differ, the configuration and test procedure will be different
depending on if the DUT is a tag or a reader.

5.5.5.3 | Test measurements and requirements

The pergon in charge of the test, or the test application, shall be able to validate the/parameters described
hereafter.

5.5.5.3.1 Channel used

The trangmitting setup and the DUT shall be tested at the following channel, as defined in Table 2 in 7.3 and
Table 6 in 7.4 of ISO/IEC 24730-5:

— Chapnel 2 : centre frequency of 2412 MHz

— Chapnel 8: centre frequency of 2442 MHz

— Chapnel 15: centre frequency of 2484 MHz

5.5.5.3.20 Receiver input RF power levels

The trangmitting setup shall be configured to provide two input signals to the DUT:
— - 80|dBm for threshold sensitivity

— - 40(dBm for dynamic rabgge

5.5.5.3.3] Detection-error magnitude

Depending on if the DUT is a tag or a reader, the test procedure will differ.

5.5.5.3.3[1 The device under test is a tag

The DUT shall be additionally configured with the following configuration:

— Transmit a blink packet (as defined in 9.4.1 of ISO/IEC 24730-5) every 2 seconds. As a blink packet can
include user defined data, the length is not fixed but should be kept below 64 bytes in total. The total
packet length shall be specified by the manufacturer of the DUT.

— Each blink shall be followed by a receiving window of duration Trxon equal to 1 second as defined in 9.2.5
of ISO/IEC 24730-5

As a tag will transmit a blink packet entering the receiving window, the testing application controlling the
transmitting setup shall not start any transmission before the reception of the blink.

18 © ISO/IEC 2012 — All rights reserved
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The transmission of packet by the transmitting setup shall start 3 milliseconds (ms) after the reception of the

blink.

During the DUT'’s receiving window duration, the transmitting setup shall send 100 packets with an estimated
interval of 2 ms between each packet. The transmitting setup shall stop to transmit packet 10 ms before the

estimated end of the receiving window of the DUT.

The packet sent to the DUT shall be an AddRangingPeers command, as defined in 9.3.5 of ISO/IEC
with the following parameter:

24730-5,

Number of peers = 0

or the 2 RF input levels and the 3 channels (6 tests in total), the reception error shall be better-thar
qll commands sent. Each test shall consist of a minimum of 2000 commands.

5.5.5.3.3.2 The device under test is a reader

he transmitting setup shall transmit blink (as defined in 9.4.1 of ISO/IEC 24730:5) with an interval
blinks of 2 ms.

or the 2 RF input levels and the 3 channels (6 tests in total), the reception error shall be better thar
qll blinks sent. Each test shall consist of a minimum of 2000 blinks.

5.5.5.4 Test report

he test report shall contain a sketch of the test setup, the distance between the DUT and the mea
gntenna, a list of the testing equipment used and all thevmeasured data required to validate the pa
defined above.

I{ a test application is used, a brief narrative shalbbe included as an annex to the data.

he report shall also contain the uncertainties of the measurement equipment.

.6 Application layer conformance tests

he following tests shall be performed and validated sequentially (5.6.1 before 5.6.2, 5.6.2 before 5.6

.6.1 Test setup

he measurement-equipment shall consist of an anechoic chamber, a transmitting setup and a

he DUT shall"be a RTLS tag or reader.

he DUl shall be placed at a distance between 1 meter and 3 meters from the measurement antenna.

95 % of

between

95 % of

surement
rameters

3, etc...).

receiving

transmitting setup complies with the RF transm|SS|on test, 5.4 of thls part of ISO/IEC 24769

The transmitting setup shall be configured in order that the DUT RF input signal is -40 dBm.

Figure 4, in 5.5.1, shows the required test setup.

© ISO/IEC 2012 — All rights reserved
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et and get configuration vector command

Test objective

ctive of this test is to validate that the DUT is able to change or report its configuration as defined in
EC 24730-5 in order to insure proper system operation.

Test conditions

I~ -\

The test

The DUT,

— Occ

— Dats

— Mod

— Tran

— Med

defimed in Table 27 in 9.3.2 of ISO/IEC 24730-5).

— Tran
incld
pach

— Eac
9.2.

5.6.2.3

The pers

hereafter.

5.6.2.3.1

After reo
defined i

The DUT
vector sh

5.6.2.3.2

shall be configured with the following configuration:

Lpied channel bandwidth: 80 MHz.

bit rates: 1 Mbits/s.

ulation: 2-ary orthogonal CSS.

smit power shall be at a class 1 power between 0 dBm and +10 dBm EIRP:
ia access: ALOHA (as defined in 8.5.4 of ISO/IEC 24730-5) which~correspond to CSMA/CA off (as
smit a blink packet (as defined in 9.4.1 of ISO/IEC 24730-5) every 1 second. As a blink packet can
de user defined data, the length is not fixed but should be kept below 64 bytes in total. The total

et length shall be specified by the manufacturer of the-DUT.

n blink shall be followed by a receiving window ofiduration Tgrxon equal to 5 milliseconds as defined in
b of ISO/IEC 24730-5.

Test measurement and requirements

on in charge of the test, or the tesh application, shall be able to validate the parameters described

GetConfigVector command

eption of a blink fram,the DUT, the transmitting setup shall send a GetConfigVector command as
N 9.3.3 of ISO/IEC24730-5.

shall reply.with GetConfigVector report as described in 9.4.4 of ISO/IEC 24730-5. The configuratio
all correspand to the default configuration defined in 9.7 of ISO/IEC 24730-5.

>

SetConfigVector command

After reception of a blink from the DUT, the transmitting setup shall send a SetConfigVector command as
defined in 9.3.2 of ISO/IEC 24730-5.

The configuration vector shall be identical to the default configuration except for the data rate which shall be

modified

to 250 Kbits/s.

The person in charge of the test, or the test application, shall validate that the DUT correctly changed its data

rate.

The person in charge of the test, or the test application, could validate the complete configuration vector by
sending a GetConfigVector and comparing the vector received with the one set.

20
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5.6.2.4 Test report

The test report shall contain a sketch of the test setup, the distance between the DUT and the measurement
antenna, a list of the testing equipment used and all the measured data required to validate the parameters

defined above.
If a test application is used, a brief narrative shall be included as an annex to the data.

The report shall also contain the uncertainties of the measurement equipment.

5'.6.3 Set, add and get ranging peer

8.6.3.1 Test objective

IBO/IEC 24730-5 in order to insure proper system operation.

§5.6.3.2 Test conditions

he test setup shall be according to 5.6.1.
Jhe DUT shall be configured with the following configuration:
—+ Occupied channel bandwidth: 80 MHz.
—+ Data bit rates: 1 Mbits/s.
—+ Modulation: 2-ary orthogonal CSS.
—+ Transmit power shall be at a class 1 powerbéetween 0 dBm and +10 dBm EIRP.

—+ Media access: ALOHA (as defined_ in'8.5.4 of ISO/IEC 24730-5) which correspond to CSMA/C
defined in Table 27 in 9.3.2 of ISO/EC 24730-5).

—+ Transmit a blink packet (as defined in 9.4.1 of ISO/IEC 24730-5) every 1 second. As a blink pg
include user defined data;-the length is not fixed but should be kept below 64 bytes in total.
packet length shall bespecified by the manufacturer of the DUT.

—+ Each blink shall befollowed by a receiving window of duration Trxon €qual to 5 milliseconds as ¢
9.2.5 of ISO/IEC24730-5.

5.6.3.3 Testimeasurement and requirements

he person’in charge of the test, or the test application, shall be able to validate the parameters ¢
ereafter.

Tlhe objective of this test is to validate that the DUT understands and handle the command as defined in the

A off (as

cket can
The total

efined in

escribed

commands shall be sent in the same order as they are defined.

ds in the

same packet. As defined in 9.4.2 of ISO/IEC 24730-5, the DUT shall handle all three commands. The

The first command shall be a SetRangingPeers command with the following parameters as defined in 9.3.4 of

the ISO/IEC 24730-5:
—  Number of peers: 1

— MAC address of peer 1: 0x01 0x02 0x03 0x04 0x05 0x06 (hexadecimal values)
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— Ranging packet exchange type for peer 1: 0

— Appl

ication ID of peer 1: 1

The second command shall be an AddRangingPeers command with the following parameters as defined in

9.3.5of t

he ISO/IEC 24730-5:

— Number of peers: 1

— MAG-address-of peer 1- Ox07 0x08 OxN9 Ox0A OxOR OxQC (hnv:\dnr‘imal \/:\Illnc)

— Ran
— App
The third

At the e
ISO/IEC

Informati

the one @dded by the AddRangingPeers command.

5.6.3.4

The test
antenna,
defined 4

If a test 4§

The repg

5.6.4 Switch state command test

5.6.4.1

The obje
ISO/IEC

5.6.4.2
The test

The DUT,

hing packet exchange type for peer 1: 0
ication ID of peer 1: 2

command shall be a GetRangingPeers command as defined in 9.3.6 of ISO/IEC 24730-5.

—h

d of its receiving window, the DUT shall reply with a GetRangingPeers report as defined in 9.4.5 ¢
24730-5.

on about the peers shall be identical but the order does not have any-influence. The peer 1 can be

Test report
report shall contain a sketch of the test setup, the distance'between the DUT and the measureme:r;[
a list of the testing equipment used and all the measured data required to validate the paramete
bove.

pplication is used, a brief narrative shall be included as an annex to the data.

rt shall also contain the uncertainties of the-measurement equipment.

Test objective

ctive of this test is to yalidate that the DUT understands and handle the command as defined in the
24730-5 in order to insure proper system operation.

Test conditions
setup shall\be according to 5.6.1.

shall\be configured with the following configuration:

— Occ

upled channel bandwidin: oU VIHZ.

— Data bit rates: 250 kbits/s.

— Mod

ulation: 2-ary orthogonal CSS.

— Transmit power shall be at a class 1 power between 0 dBm and +10 dBm EIRP.

— Med

ia access: ALOHA (as defined in 8.5.4 of ISO/IEC 24730-5) which correspond to CSMA/CA off (as

defined in Table 27 in 9.3.2 of ISO/IEC 24730-5).
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— Transmit a blink packet (as defined in 9.4.1 of ISO/IEC 24730-5) every 1 second. As a blink packet can
include user defined data, the length is not fixed but should be kept below 64 bytes in total. The total

packet length shall be specified by the manufacturer of the DUT.

— Each blink shall be followed by a receiving window of duration Trxon €qual to 5 milliseconds as defined in

9.2.5 of ISO/IEC 24730-5.

The data rate is valid only until the switch state to default state test has been performed. After this
DUT shall use the default 1 Mbits/s data rate.

test, the

5.6.4.3 Test measurement and requirements

he person in charge of the test, or the test application, shall be able to validate the parameters g
ereafter.

5.6.4.3.1 Switch to default state

As defined in the Table 42 in 9.7 of ISO/IEC, the DUT shall change its configuration to communica
data rate of 1 Mbits/s upon reception of a switch to default state command.

After reception of a blink from the DUT, the transmitting setup shall send a switch to default state g
ith a data rate of 250 Kbits/s.

o validate the state change of the DUT, the person in charge ofthe test or the test application shall V
the DUT does not transmit any blink at the data rate 250 Kbits/s*for 10 times the duration of the blink

hen, the person in charge of the test or the test application.shall verify that the DUT does transmit bl
data rate of 1 Mbits/s.

or the rest of the tests concerning the Switch staté.command, the DUT shall keep the default conf
defined in Table 42 in 9.7 of ISO/IEC 24730-5.

7.6.4.3.2 Switch to wait state

After reception of a blink from the DUF,-the transmitting setup shall send a switch to wait state comm
g WaitMaxDuration equal to 5 seconds as defined in 9.3.1.5 of ISO/IEC 24730-5.

o validate the state change-ofithe DUT, the person in charge of the test or the test application shall v

the DUT does not transmit .any blink during 5 seconds. Then, the person in charge of the test of
gpplication shall also verify.that the DUT does transmit blink after the waiting duration is over.

5.6.4.3.3 Switchto sleep state

After reception®of a blink from the DUT, the transmitting setup shall send a switch to sleep state g
ith sleep{duration equal to 5 seconds as defined in 9.3.1.7 of ISO/IEC 24730-5.

o vdlidate the state change of the DUT, the person in charge of the test or the test application shall V

escribed

te with a

ommand

erify that
interval.
nk at the

iguration

and with

erify that
the test

lommand

erify that
the test

5.6.4.3.4 Switch to blink state

After reception of a blink from the DUT, the transmitting setup shall send a switch to blink state command with

the following parameters as defined in 9.3.1.4 of ISO/IEC 24730-5:
—  Think : 2 seconds
—  Myiink : 2

Tixon : 5 mMs
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To validate the state change of the DUT, the person in charge of the test or the test application shall verify that
the DUT blink’s interval changed according to the Ty« parameter.

The person in charge of the test or the test application shall also verify that the DUT does not have a receiving
window after each blink by sending a switch state to default state command to the DUT and monitoring the
interval between two blinks.

Finally, the DUT shall be in the default configuration at the end of this test.

5.6.4.3.

In order {o perform this test, the test described in 5.6.3 shall have been validated.

After reception of a blink from the DUT, the transmitting setup shall send two consecutive commands in th
same pagket. As defined in 9.4.2 of ISO/IEC 24730-5, the DUT shall handle both commands. Fhe' command
shall be $ent in the same order as they are defined

»n O

=h

The firstjcommand shall be a SetRangingPeers command with the following parameters as defined in 9.3.4 ¢
the ISO/IEC 24730-5:

— Number of peers: 1
— MAGQC address of peer 1: MAC address of the transmitting setup
— Ranping packet exchange type for peer 1: 0

— Application ID of peer 1: Application ID of the transmitting setup

The second command shall be a switch to range state command with the following parameters as defined in
9.3.1.6 of ISO/IEC 24730-5:

— Repprt to initiator: 0 (no report)
— Intermediate sleep duration : 0 ms
— Max|repetition number : 1

To validgte the change of state of.the DUT, the person in charge of the test or the test application shall verify
that the DUT sends a T1R1 packet as specified in 9.4.7.4.1 of ISO/IEC 24730-5.

5.6.4.4 | Testreport

The test|report shall\eontain a sketch of the test setup, the distance between the DUT and the measureme:rst
antenna,| a list of\the testing equipment used and all the measured data required to validate the paramete
defined gboves

If a test qpplication is used. a brief narrative shall be included as an annex to the data.

The report shall also contain the uncertainties of the measurement equipment.
5.6.5 Ranging packet exchange

5.6.5.1 Test objective

The objective of this test is to validate that the DUT is able to perform the ranging packet exchange as defined
in the ISO/IEC 24730-5 in order to insure proper system operation.
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