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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
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-gov
technology, |

International
The main ta
Standards ad

an Internation

Attention is d
rights. ISO ar

ernmental, in liaison with ISO and IEC, also take part in the work. In the field of inforn
B0 and IEC have established a joint technical committee, ISO/IEC JTC 1.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives;-Part 2.
5k of the joint technical committee is to prepare International Standards.‘Draft Internz
opted by the joint technical committee are circulated to national bodies forvoting. Publicat

al Standard requires approval by at least 75 % of the national bodies gastihg a vote.

rawn to the possibility that some of the elements of this document'may be the subject of
d IEC shall not be held responsible for identifying any or all sueh-patent rights.

ISO/IEC 247¢9-5 was prepared by Joint Technical Committee ISO/NEC JTC 1, Information techn

Subcommitte

This correcte

All referg

e SC 31, Automatic identification and data capture techniques.
] version of ISO/IEC 24769-5:2012 incorporates the following corrections:

nces to ISO/IEC 24703-5 have been changedto ISO/IEC 24730-5.

ISO/IEC 24769 consists of the following parts, under the general title Information technology, Autdg

identification
methods:

Part 2: T|

Part 5: T|

and data capture techniques — Réal’time locating systems (RTLS) device conformanc

st methods for air interface_.communication at 2,4 GHz

st methods for chirp spread spectrum (CSS) at 2,4 GHz air interface

hation

tional
on as

batent

plogy,

matic
e test
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Introduction

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

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

ISO/IEC 24730-5 includes ranging and bidirectional communication between tags fand infrastructures.
Bidirgctional communication enables the infrastructure to control the behaviour of tags.

The purpose of ISO/IEC TR 24769-5 is to provide tests conditions and meéthods for comformance to
ISO/IEC 24730-5.

ISO/IEC TR 24769-5 contains all measurements required to be made{en”a product in ordef to establish
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 —

Part 5:

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

1 Scope

This part of ISO/IEC 24769 defines the test methods for determining-ttie conformance of real

time locating

systens (RTLS) tags and readers with the specifications given in the-Corresponding parts of ISOfIEC 24730-5.

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

The est methods require only that the mandatory(functions, and any optional functions which are

implemented, be verified

The donformance parameters described in this partof ISO/IEC 24769 include the radio frequenc
and packet exchange required to perform thé&Jocating of the RTLS tag. It includes the ma
orthogonal chirp spread spectrum (CSS) modulation and the optional differential quadrature phas
(DQPEK) CSS. This part of ISO/IEC 24769also includes the ranging packet exchanges, the cg
the rejports defined in ISO/IEC 24730-5-

Unlegs otherwise specified, the tests in this part of ISO/IEC 24769 shall be applied exclusively
and r¢aders defined in ISO/IEC 24730-5.

2 ormative references

The following referenced documents are indispensable for the application of this documer
refergnces, ofly ‘the edition cited applies. For undated references, the latest edition of th
docurent (including any amendments) applies.

y air interface
hdatory 2-ary
e shift keying
mmands and

fo RTLS tags

t. For dated
e referenced

ISO/IEC.19762-1: Information technology — Automatic identification and data capture (AIDC) §

echniques —

Harmonized vocabulary — Part 1: General terms relating to AIDC

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

3.1

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

3.2
Class |

system that

3.3
Class Il
system that o

3.4

Ranging
process of de
messages

3.4

Ranging peer

RTLS transcq

3.5
RTLS tag
RTLS transcs

40 \ALLDIDD
LAY} T

+ at-a-—radiatad-oorarita-
CratcS ara raduratcUpoOwWoT Op o TITVV LTI\

perates at a radiated power higher than 10 mW up to the maximum defined by local regulatjons

termining the distance between two RTLS transceivers through the exchange of a specific|set of

iver to perform ranging with

iver that accepts commands from RTLS readers;’sends blinks and reports to the RTLS reagers

4 Symbagls and abbreviated terms

API

AWG
CRC
CSMA/CA
CSS

DQPSK

Application Program Interface

Arbitrary Waveform Gengrator

Cyclic Redundancy, Check

Carrier Sense Multiple Access / Collision Avoid
Chirp Spréad' Spectrum

Differential Quadrature Phase Shift Keying

DUT

Device lUnder Test

EIRP

MAC

PPM

RTLS

SG

Effective Isotropic Radiated Power
Medium Access Control

Parts Per Million

Real Time Locating System

Signal Generator

© ISO/IEC 2012 — All rights reserved
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Src

TRXON

T1R1
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Source address
Duration of time interval during which the receiver is activated

Application ranging packet type 1 of the ranging packet exchange type 1

5 Conformance tests for ISO/IEC 24730-5

5.1

General

This {
ISO/I
infras|

5.2

Unles

5.2.1

Unles
relatiy

5.2.2

Unles
the cl

5.3

In ord
or to

hereafter.

5.3.1

The t
comp

In ord

Q

FC 24730-5 air interface and packet exchanges required to be performed betwe
ructures in order to control and retrieve information about location and states of tags)

Overall Test conditions

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

Test environment

s otherwise specified, testing shall take place in an environment of temperature 23° C
e humidity 25 % to 75 %.

Default tolerance

s otherwise specified, a default tolerance of + 5% shall be applied to the quantity values gi
aracteristics of the test equipment and the test method procedures.

Transmitter and Receiver setup

er to perform some test cases, one or several specific setups will be required to either tra

echnical report specifies a series of tests to determine the conformance of RTLS tags and ieaders to the

n tags and

+ 3 °C and of

en to specify

nsmit packets

receive and decode packets.according to the ISO/IEC 24730-5 standard. These setups are described

Transmitting setup

ransmitting setup shall be used to validate the reception performances of the DUT and
iance of the DUT to the tag application layer by transmitting various commands.

er to transmit data according to the specification of ISO/IEC 24730-5, the following parts art

ontrol’ Application: An application which controls the signal generator in order to perfo

r

to verify the

b required:

rm the tasks

=qnirpd hy this pnrf of ISQ/EC 24769

— Arbitrary Waveform Generator: for example, a Tekironix AWG2041 or equivalent, as described in
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
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Figure 1 below shows the required transmitting setup:

Antenna

Frequency Mixer §7

Arbitrary Waveform
Generator

Control Application

Signal Generator

Figure 1 — Transmitting setup

5.3.2 Receiving setup

The receiving setup shall be used to validate the data transmitted by the DUT and to verify the compliapce of
the DUT to the tag application layer.

In order to refeive and decode data according to the specificationof,ISO/IEC 24730-5, the following parts are
required:

— Frequengy Mixer: for example, a Mini-Circuits ZEM-4300+ or equivalent.
— Signal Generator: for example, an Agilent ESG E4438C or equivalent, as described in Annex A.
— Oscillosqope: for example, a Tektronix DPO-2104 or equivalent, as described in Annex A.

— Post progessing application: An application which controls the oscilloscope in order to gather thg data
required [to validate if the DUT is compliant with the test specification.

Figure 2 beloiw shows the required ‘teceiving setup:

Antenna

Frequency Mixer

Post Processing
Application

X +
WOLITTUSLUNT

Signal Generator

Figure 2 — Receiving setup
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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.

Technical requirements of the spectrum analyzer, for example, an Agilent E4443A or equivalent, are
descrjbedTm ANNEX A.

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

Figure 3 below shows the required test setup:

Frequency Antenna

Mixer V
Control Arbitrary

= Waveform

1
i
I
[
1
Applicati I
pplication Generator :
|
1

| Imto3m
Signal :
Generator 1
JipsmittingSetup T e mmm e e e e e ;

DUT
1 1
1 Frequency Antenna 1
: Mixer : 1mto3m

1 Post I
: Processing | Oscillescope 1
1 | | Application :
1 [
1 1
| 1
: Signal :
1 Generator I
1 1

Rdceiving-Set-up

r

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 sha

ISO/IEC

Il be configured with the following configuration:

24730-5).

Occupied channel bandwidth: 80 MHz.

Transmit on channel 0 with a centre frequency of 2441.75 MHz (as defined in Table 2 in 7.3 of

Data bit
Modulati
Transmit

Media a
defined i

Transmit

include
packet Ig

5423 Te

The person i
hereafter.

54.231 (
The carrier fr

The carrier f
duration of th

54232 (
The 20 dB od

The 20 dB g
24730-5)

atc:a. 1 M'uita/'b.
bn: 2-ary orthogonal CSS.
power shall be at a class 1 power between 0 dBm and +10 dBm EIRP.

cess: ALOHA (as defined in 8.5.4 of ISO/IEC 24730-5) which correspond.to CSMA/CA ¢
N Table 27 in 9.3.2 of ISO/IEC 24730-5).

a blink packet (as defined in 9.4.1 of ISO/IEC 24730-5) every 1'second. As a blink pack
ser defined data, the length is not fixed but should be kept below 64 bytes in total. Th
ngth shall be specified by the manufacturer of the DUT.

5t measurements and requirements

n charge of the test, or the test application, shall be able to validate the parameters des

arrier frequency

pquency shall be measured with the spectrum analyzer.

e entire message shall be lessithan 12 KHz (5 PPM).

)ccupied channel bandwidth
cupied bandwidth shall be measured with the spectrum analyzer.

ccupied bandwidth shall be below 83.5 MHz. (As specified in Figure 5 in 7.3.2 of IS

ff (as

t can
total

cribed

requency shall be 2441.750 MHz + 171 KHz (70 PPM). The carrier frequency drift ovegr the

D/IEC

5.4.2.3.3 1]ransmit power

The power received 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).

© 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

The test report shall contain a sketch of the test setup, the distance between the DUT and the measurement
antenyra; = tistof thetestingequipment used—and—attthe measureddataTequiredtovatidate the parameters
defingd above.

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

The rgport shall also contain the uncertainties of the measurement equipment.
5.4.3| 2-ary orthogonal CSS modulation at 250 Kbits/s transmission test

5.4.3/1 Test objective

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

5.432 Test conditions
The t¢st setup shall be according to 5.4.1.
The DUT shall be configured with the following cenfiguration:

ransmit on channel 2 with a centre, frequency of 2412 MHz (as defined in Table 2 in 73 of ISO/IEC
4730-5).

|
N —

—  (ccupied channel bandwidth:22 MHz.

— Data bit rates: 250 Kbits/s:

— Modulation: 2-ary orthogonal CSS.

— Tlransmit 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 CSNIA/CA off (as
defiped’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.

5.4.3.3 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 carrier 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

Occupied channel bandwidth

The 20 dB occupied bandwidth shall be measured with the spectrum analyzer.

The 20 dB occupied bandwidth shall be below 22 MHz. (As specified in Figure 6 in 7.3.2 of ISO/IEC 24730-5).

5.4.3.3.3

Transmit power

The power received shall be measured with the spectrum analyzer.

The transmit

calculated po

5.4.3.3.4

The symbol

f

ed power shall be calculated based on the power received at the measurement antenng.

QS

J

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

ymbol rate

rate shall be measured with the oscilloscope. The signal can be down” converted in or

increase the accuracy of the measurement.

The symbol r

5.4.3.3.5

The messags

The person i

preamble, st3
is in compliarn

5434

The test repg
antenna, a lig

defined abov

If a test appli

The report sh

5.4.4 DQPS

As this mod

Te

bte of the 2-ary orthogonal CSS shall be 250 000 symbols per¢seecond £ 17 symbols (70 PP

Nlessage content

shall be decoded using a receiving setup.
n charge of the test or the test application shallverify that the blink message format, inc

rt of frame delimiter, DUT ID (defined in Sre.0f Figure 40 in 9.4.1 of ISO/IEC 24730-5) and
ce with the format specified in 7.3.7, 7.3.8'and 9.4.1 of the ISO/IEC 24730-5.

5t report

¥
P -

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

all also containithe uncertainties of the measurement equipment.

K CSS'modulation at 1 Mbits/s transmission test

rt shall contain a sketch of the-test setup, the distance between the DUT and the measurs
t of the testing equipmentused and all the measured data required to validate the paran

The

ler to

M).

uding
CRC2,

bment
neters

ulation is optional in the ISO/IEC 24730-5, this applies only to devices which sta1te its

implementation:

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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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 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.

dtd IL)I‘l Idtcb. 1 ?V‘iluitbllb.
odulation: DQPSK CSS.
ransmit power shall be at a class 1 power between 0 dBm and +10 dBm EIRP,

edia access: ALOHA (as defined in 8.5.4 of ISO/IEC 24730-5) which correspond to CSN
fined in Table 27 in 9.3.2 of ISO/IEC 24730-5).

ransmit a blink packet (as defined in 9.4.1 of ISO/IEC 24730-5) every 1 second. As a blir

imclude user defined data, the length is not fixed but should be _kept below 64 bytes in tq

5.4.4,

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

Test measurements and requirements

The person in charge of the test, or the test application, shall be able to validate the paramet
heredfter.

5.4.43.1 Carrier frequency

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

IA/CA off (as

k packet can
tal. The total

prs described

alyzer.

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

the e

5.4.4,

The g

The
2473

5.4.4.

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

3.2 Occupied channel bandwidth
ccupied bandwidthshall be measured with the spectrum analyzer.

80 dB occupied bandwidth shall be below 22 MHz. (As specified in Figure 13 in 7.4.]
-5). Additionally, the spectral power density shall be according to Figure 13 in 7.4.2 of ISO/|

v of ISO/IEC
EC 24730-5.

3.3/, Transmit power

The power received shall be measured with the spectrum analyzer.

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

calcul

5.4.4.

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

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 166 667 symbols per second + 7 symbols (40 PPM).
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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 measurement
antenna, a ligtofthetestimgequipment used—and—attthe measureddataTequiredto vatidate theparameters
defined abov

A1

If a test appli¢ation 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.

5.4.5 DQPSK CSS modulation at 250 Kbits/s transmission test

As this modulation is optional in the ISO/IEC 24730-5, this applies only\t6 devices which state its
implementation.

5.4.51 Tept objective
The objectivg of this test is to validate that the DUT provides the\appropriate differential Quadrature Phase

Shift Keying [ICSS modulation waveform and data rate defined in ISO/IEC 24730-5 and required for groper
system perfofmance.

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

— Transmiff 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 ISP/IEC 24730-5).

— Occupied channel bandwidth: 22 MHz.
— Data bit fates: 250 Kbits/s.

— Modulatipn: DQPSK CSS.

—  Transmit power shallbe at a class 1 power hetween 0 dBm and +10 dBm FIRP.

— 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).

— 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.
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5.4.5.3.1 Carrier frequency

9-5:2012(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 o

The 1
2473

5.4.5.
The p

The t
calcu

5.4.5,

The {
incred

The

5.4.5,

The message shall be decoded using a recejving setup.

The

preamble, start of frame delimiter, DUT'ID (defined in Src of Figure 40 in 9.4.1 of ISO/IEC 24730

isind

ccupied bandwidth shall be measured with the spectrum analyzer.

-5). Additionally, the spectral power density shall be éccording to Figure 13 in 7.4.2 of ISO/

3.3 Transmit power
ower received shall be measured with the spectrum analyzer.

ransmitted power shall be calculated based on the power received at thé measurement
ated power shall be within £ 2.0 dB of the DUT specified transmitting power.

3.4 Symbol rate

ymbol rate shall be measured with the oscilloscope. ,The ‘signal can be down convertg
se the accuracy of the measurement.

ymbol rate of the 2-ary orthogonal CSS shall be 166'667 symbols per second + 7 symbols

3.5 Message content

erson in charge of the test or th€)test application shall verify that the blink message forr

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

5.4.5,

The tgst report shall ¢ontain a sketch of the test setup, the distance between the DUT and the
antenna, a list of the.testing equipment used and all the measured data required to validate th
defingd above.

Ifat

Test report

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

2 of ISO/IEC

EC 24730-5.

antenna. The

d in order to

40 PPM).

nat, including
5) and CRC2,

measurement
e parameters

The repart shall also contain the uncertainties of the measurement equipment

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 receiving

setup

The DUT shall be a RTLS tag or reader.

© IS0/
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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
Spectrum e
Processing
Analyzer . O
DUT 1mto3m Application
L el el il L P Bl = =1
1 Antenna "
: Frequency :
I Mixer I
: Post |
| Oscilloscope Processing :
: Application 1
|
: I
" |
1 Signal :
: Generator I
|
L Receiving Setjup,

Figure 4 — RF reception test setup

5.5.2 2-arylorthogonal CSS modulation at 1 Mbits/s reception test

5.5.21 Tept objective

The objective of this test is to validate that the DUT provides the appropriate 2-ary orthogonal CSS modylation
waveform defection required fon proper system performance.

5.5.2.2 Tept conditions

The test setup shall be according to 5.5.1.

The DUT shaltbe-—configtred-with-thefoltowing-econfiguration:

— Operation on channel 0 with a centre frequency of 2441.75 MHz (as defined in Table 2 in 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.
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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
hereafter.

5.5.2.3.1 Receiver input RF power levels

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

80 dBm for threshold sensitivity

40 dBm for dynamic range
5.5.23.2 Detection error magnitude
Depepding on if the DUT is a tag or a reader, the test procedure wijlCdiffer.

5.5.23.2.1 The device under test is a tag

The QUT 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 blifk packet can
clude user defined data, the length is not*fixed but should be kept below 64 bytes in tqtal. The total
cket length shall be specified by the manufacturer of the DUT.

— Hach blink shall be followed by a receiving window of duration Trxon €qual to 1 second [as defined in
.2.5 of ISO/IEC 24730-5.

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

The tfansmission of packet by the transmitting setup shall start 3 milliseconds (ms) after the re¢eption of the
blink.

During the DUT?*s*receiving window duration, the transmitting setup shall send 200 packets with|an estimated
intervpl 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 p

K IIEC 24730-5,
with 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.
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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.

5.5.2.4

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 st
5.5.3 2-ary

5.5.31 Te

The objective
waveform de

5.5.3.2 Te
The test setu

The DUT sha

Data bit
Modulati
Transmit

Media a
defined i

st objective

st conditions

Occupied channel bandwidth: 22 MHz

attatsocontaimthe uncertaimties of themeasurementequiprment:

orthogonal CSS modulation at 250 Kbits/s reception test

of this test is to validate that the DUT provides the appropriate 2-ary orthogonal CSS modu
ection required for proper system performance.

p shall be according to 5.5.1.

Il be configured with the following configuration:

ates: 250 kbits/s
bn: 2-ary orthogonal CSS
power shall be at a class 1 power.between 0 dBm and +10 dBm EIRP

cess: ALOHA (as defined“\in"8.5.4 of ISO/IEC 24730-5) which correspond to CSMA/CA ¢
N Table 27 in 9.3.2 of ISOHEC 24730-5)

lation

ff (as

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

depending on

5533 Te

The person i

if the DUT is a tag or a reader.

5t measurements and requirements

 charge of the test, or the test application, shall be able to validate the parameters des

Cribed

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

Channel

Channel

14

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

15: centre frequency of 2484 MHz
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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

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

5.5.3B.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

clude user defined data, the length is not fixed but should be kept below 64 bytes in tatal. The total
cket length shall be specified by the manufacturer of the DUT.

— Hach blink shall be followed by a receiving window of duration Frxon equal to 1 second [as defined in
.2.5 of ISO/IEC 24730-5.

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

The tfansmission of packet by the transmitting setup shall start 3 milliseconds (ms) after the re¢eption of the
blink.

During the DUT’s receiving window duration, thetransmitting setup shall send 100 packets with(an estimated
intervpl of 2 ms between each packet. The tfansmitting 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 ISOJIEC 24730-5,
with the following parameter:

—  Number of peers =0

For the 2 RF input levels.and the 3 channels (6 tests in total), the reception error shall be better{than 95 % of
all commands sent..Eaeh test shall consist of a minimum of 2000 commands.

5.5.33.3.2 The device under test is a reader

The tfansmitting setup shall transmit blink (as defined in 9.4.1 of ISO/IEC 24730-5) with an intgrval between
blinkg 6f.2'ms.

For the 2 RF input levels and the 3 channels (6 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.

5.5.3.4 Testreport

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.
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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 setup shall be according to 5.5.1.

The DUT sh
Occupi
Data bit
Modulati
Transmit

Media aq
defined i

)

I be configured with the following configuration:

channel bandwidth: 22 MHz.

ates: 1 Mbits/s.

bn: DQPSK CSS.

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

cess: ALOHA (as defined in 8.5.4 of ISO/IEC 24730-5) which:-cotrresponds to CSMA/CA ¢
N Table 27 in 9.3.2 of ISO/IEC 24730-5).

ff (as

Additionally, @s the operation of a tag and a reader differ, the configufation and test procedure will be different

depending on

5543 Te

The person i
hereafter.

5.54.31

The transmitt
Table 6 in 7.4

Channel

Channel

Channel

5t measurements and requirements

if the DUT is a tag or a reader.

n charge of the test, or the test application, shall be able to validate the parameters des

hannel used

ng setup and the DUT shall\be tested at the following channel, as defined in Table 2 in 7,
of ISO/IEC 24730-5:

2 : centre frequency)of 2412 MHz
8: centre frequency of 2442 MHz

15: centrefrequency of 2484 MHz

cribed

3 and

5.543.2 R

The transmitt

eceiver input RF power levels

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

— - 80 dBm for threshold sensitivity

5.5.4.3.3

- 40 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:

— 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
9.2.5 of ISO/IEC 24730-5.

the transmitting setup shall not start any transmission before the reception of the blink.

The tfansmission of packet by the transmitting setup shall start 3 milliseconds (ms) after the re
blink.

During the DUT’s receiving window duration, the transmitting setup shall send 200 packets with

as defined in

ipn controlling

ception of the

an estimated

intervpl 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 ISOJIEC 24730-5,

with the following parameter:

—  Number of peers =0

For the 2 RF input levels and the 3 channels (6 tests in fotal), the reception error shall be better{than 95 % of

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

5.5.43.3.2 The device under test is a reader

The tfansmitting setup shall transmit blink (as defined in 9.4.1 of ISO/IEC 24730-5) with an inte
blinkg of 2 ms.

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

5.5.4 4 Test report

The tgst report shall contain a sketch of the test setup, the distance between the DUT and the
antenha, a list of the*testing equipment used and all the measured data required to validate th
defingd above,

rval between

than 95 % of

Mmeasurement
e parameters

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 sha

Transmit

defined i

Il be configured with the following configuration:

Occupied channel bandwidth: 22 MHz
Data bit rates: 250 kbits/s

Modulation: DQPSK CSS

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

T Tapbie 27 T 9.3 20 tISOHEC £4175U-0)

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

depending or]

5,553 Te

The person i
hereafter.

55531 (

The transmitt
Table 6 in 7.4

Channel

Channel

Channel

5.5.5.3.2 R

The transmitt

- 80 dBm

- 40 dBm

5.5.5.3.3 L

if the DUT is a tag or a reader.

5t measurements and requirements

N charge of the test, or the test application, shall be able to validate-the”parameters des

hannel used

ng setup and the DUT shall be tested at the following channel, as defined in Table 2 in 7.
of ISO/IEC 24730-5:

2 : centre frequency of 2412 MHz

8: centre frequency of 2442 MHz

15: centre frequency of 2484 MHz

eceiver input RF power levels

ng setup shall be configured\to provide two input signals to the DUT:
for threshold sensitivity

for dynamic range

etection-error magnitude

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

5.5.5.3.3.1

Cribed

3 and

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.

of ISO/IEC 24730-5

Each blink shall be followed by a receiving window of duration Trxon €qual to 1 second as defined in 9.2.5

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
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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 24730-5,
with the following parameter:

—  Number of peers =0

For th
all co

5.5.5,

The t
blinks

For th

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

5.5.54 Testreport

The t
anten
defing
If a te

The r

5.6

The f

5.6.1

The 1
setup

The [0

The [

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

3.3.2 The device under test is a reader

ansmitting setup shall transmit blink (as defined in 9.4.1 of ISO/IEC 24730-5) with an intg
of 2 ms.

e 2 RF input levels and the 3 channels (6 tests in total), the reception error shall be better|

pst report shall contain a sketch of the test setup, the. distance between the DUT and the
ha, a list of the testing equipment used and all the‘measured data required to validate th
d above.

St application is used, a brief narrative shallbe included as an annex to the data.

bport shall also contain the uncertainties of the measurement equipment.

Application layer conformance tests

bllowing tests shall be performed and validated sequentially (5.6.1 before 5.6.2, 5.6.2 befor

Test setup

heasurement ‘equipment shall consist of an anechoic chamber, a transmitting setup an

UT shallbe a RTLS tag or reader.

than 95 % of

rval between

than 95 % of

measurement
e parameters

2 5.6.3, etfc...).

d a receiving

UTvshall 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, 5.4 of this 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.
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5.6.2 Set and get configuration vector command

5.6.2.1

Test objective

The objective of this test is to validate that the DUT is able to change or report its configuration as defined in
the ISO/IEC 24730-5 in order to insure proper system operation.

5.6.2.2

Test conditions

The test setup shall be according to 5.6.15.6.2.

The DUT sh
Occupi
Data bit
Modulati
Transmit

Media a
defined i

Transmit
include
packet le

Each blin
9.2.5of |

5.6.23 Te

The person i
hereafter.

5.6.2.3.1 G

After receptiq
defined in 9.3

The DUT shs
vector shall ¢

)

5t measurement and requirements

I be configured with the following configuration:

channel bandwidth: 80 MHz.

ates: 1 Mbits/s.

bn: 2-ary orthogonal CSS.

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

cess: ALOHA (as defined in 8.5.4 of ISO/IEC 24730-5) which-correspond to CSMA/CA ¢
N Table 27 in 9.3.2 of ISO/IEC 24730-5).

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

k shall be followed by a receiving window ofiduration Trxon €qual to 5 milliseconds as defi
SO/IEC 24730-5.

N charge of the test, or the test application, shall be able to validate the parameters des

etConfigVector command

n of a blink fromJthe DUT, the transmitting setup shall send a GetConfigVector comma
.3 of ISO/IE€.24730-5.

Il reply with GetConfigVector report as described in 9.4.4 of ISO/IEC 24730-5. The configu
prregpond to the default configuration defined in 9.7 of ISO/IEC 24730-5.

ff (as

t can
total

hed in

Cribed

nd as

ration

(o

J

5.6.2.3.2

etConfigVectorcommmand

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 Ge

20

tConfigVector and comparing the vector received with the one set.
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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

5.6.31 Test objective

The gbjective of this test is to validate that the DUT understands and handle the command as ¢efined in the

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

5.6.32 Test conditions
The t¢st setup shall be according to 5.6.1.

The DUT shall be configured with the following configuration:

5.6.33 Test.measurement and requirements

The person in charge of the test, or the test application, shall be able to validate the paramet
hereafter-

Qccupied channel bandwidth: 80 MHz.

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

Tlransmit a blink packet (as defined in 9.4.1 of ISO/IEC 24730-5) every 1 second. As a blir

Data bit rates: 1 Mbits/s.

Modulation: 2-ary orthogonal CSS.

nmclude user defined dataj.the length is not fixed but should be kept below 64 bytes in tg
packet length shall be specified by the manufacturer of the DUT.

ach blink shall lFe followed by a receiving window of duration Trxon €qual to 5 milliseconds
.2.5 of ISO/IEE.24730-5.

O m

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/EC 24730-5).

k packet can
tal. The total

as defined in

bers described

After reception of a blink from the DUT, the transmitting setup shall send three consecutive commands in the
same packet. As defined in 9.4.2 of ISO/IEC 24730-5, the DUT shall handle all three commands. The
commands shall be sent in the same order as they are defined.

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

— Application ID of peer 1: 1

The second command shall be an AddRangingPeers command with the following parameters as defined in
9.3.5 of the ISO/IEC 24730-5:

Number of peers: 1

MAC address of peer 1: 0x07 0x08 0x09 0x0A 0x0B 0x0C (hexadecimal values)

Ranging
Applicati
The third con

At the end of
ISO/IEC 2471

Information &
the one adde

5.6.34 Te

The test repg
antenna, a lig
defined abov

If a test appli

The report sh
5.6.4 Switc

5.6.41 Te

The objectivg
ISO/IEC 2473

5.6.4.2 Te

The test setu

st report

5t objective

st conditions

PdCKel exchiange type 1or peer 1. U
bn ID of peer 1: 2
mand shall be a GetRangingPeers command as defined in 9.3.6 of ISO/IEC 24730-5.

its receiving window, the DUT shall reply with a GetRangingPeers report\as defined in 9.
0-5.

bout the peers shall be identical but the order does not have anyinfluence. The peer 1 ¢
i by the AddRangingPeers command.

rt shall contain a sketch of the test setup, the distance’ between the DUT and the measurs
t of the testing equipment used and all the measured data required to validate the paran

Y
L.

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

all also contain the uncertainties of theZmeasurement equipment.

h state command test

of this test is to validate that the DUT understands and handle the command as defined
0-5 in order to insure proper system operation.

D shall be according to 5.6.1.

4.5 of

an be

bment
heters

in the

The DUT sh

| ha confiaured with-the followina confiauration:
1+ RHGUFe a-WHR-R81oHOWARY RHGUHaHOR-

Occupied channel bandwidth: 80 MHz.
Data 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.

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.

9.2.5 of ISO/IEC 24730-5.

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

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

5.6.4.3

Test measurement and requirements

The

erson in charge of the test, or the test application, shall be able to validate the paramet

heredfter.

5.6.4.

As dsg

3.1 Switch to default state

fined in the Table 42 in 9.7 of ISO/IEC, the DUT shall change its configuration to commt

data fate of 1 Mbits/s upon reception of a switch to default state command.

After
with g

To va
the D
Then

reception of a blink from the DUT, the transmitting setup shall sendva switch to default st
data rate of 250 Kbits/s.

idate the state change of the DUT, the person in charge of-the test or the test application s
UT does not transmit any blink at the data rate 250 Kbits/sfor 10 times the duration of the
the person in charge of the test or the test applicatiof shall verify that the DUT does transn

data rate of 1 Mbits/s.

For th
defing

5.6.4.

After
aWa

Tova
the D

applid
5.6.4,

After
with g

Tov

e rest of the tests concerning the Switch statexcommand, the DUT shall keep the default
d in Table 42 in 9.7 of ISO/IEC 24730-5.

3.2 Switch to wait state

reception of a blink from the DUT;-the transmitting setup shall send a switch to wait state ¢

tMaxDuration equal to 5 seconds as defined in 9.3.1.5 of ISO/IEC 24730-5.

idate the state change of'the DUT, the person in charge of the test or the test application s
UT does not transmitsany blink during 5 seconds. Then, the person in charge of the te

leep(duration equal to 5 seconds as defined in 9.3.1.7 of ISO/IEC 24730-5.

ers described

nicate with a

hte command

nall verify that
blink interval.
hit blink at the

configuration

ommand with

nall verify that
st or the test

ation shall also verify‘that the DUT does transmit blink after the waiting duration is over.
3.3 Switch-to sleep state
reception-of a blink from the DUT, the transmitting setup shall send a switch to sleep state command

idata tha ctatn chanan Aftha NIIT tha naroan 1n charan Af tha tact Ar tha tact annlinatian o

1
OOt C Sttt O g O T D o T T PCTrouUm T CriaTr gl ottt o Ottt ot appcatorTo

nall verify that

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

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 fo

llowing parameters as defined in 9.3.1.4 of ISO/IEC 24730-5:

Toink : 2 seconds

Mobiink : 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 D

5.6.4.3.5

UT shall be in the default configuration at the end of this test.

Switch to Range state

In order to p
After receptig
same packet
shall be sent

The first com
the ISO/IEC

Number
MAC adq
Ranging
Applicati

The second
9.3.1.6 of 1S

Report tq

Intermed

To validate th
that the DUT

56.44 Te
The test repa
antenna, a lig
defined abov

formrthistestthetestdescribed 563 stattHave beenmrvatidated:

n of a blink from the DUT, the transmitting setup shall send two consecutive commands
As defined in 9.4.2 of ISO/IEC 24730-5, the DUT shall handle both commands. The/comn
n the same order as they are defined

mand shall be a SetRangingPeers command with the following parameters as defined in 9.
P4730-5:

Df peers: 1

ress of peer 1: MAC address of the transmitting setup
packet exchange type for peer 1: 0

bn |ID of peer 1: Application ID of the transmitting setup

ommand shall be a switch to range state command with the following parameters as defi
/IEC 24730-5:

initiator: O (no report)

iate sleep duration : 0 ms

Max repgtition number : 1

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

st report

rt shall-contain a sketch of the test setup, the distance between the DUT and the measure
t of \the testing equipment used and all the measured data required to validate the paran

5)

L.

in the
hands

3.4 of

ned in

verify

bment
neters

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

The report sh
5.6.5 Rang

5.6.51 Te

all also contain the uncertainties of the measurement equipment.
ing packet exchange

st 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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