INTERNATIONAL ISO/IEC
STANDARD 18046-3

Second edition
2012-08-01

Information technology — Radio
frequency identification device
performance test methods —

Part 3:
Test methods for tag performance

Technologies de l'information — Méthodes d'essai des performjances
du dispositif d'identification par radiofréquence —

Partie 3: Méthodes d'essai des perfomances du tag

Reference number
ISO/IEC 18046-3:2012(E)

©|SO/IEC 2012



https://standardsiso.com/api/?name=d4af8c5228112aed87c11642307c06cc

ISO/IEC 18046-3:2012(E)

© ISO/IEC 2012

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

COPYRIGHT PROTECTED DOCUMENT

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20
Tel. +412274901 11

Fax +41 2274909 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO/IEC 2012 — All rights reserved


https://standardsiso.com/api/?name=d4af8c5228112aed87c11642307c06cc

ISO/IEC 18046-3:2012(E)

Contents Page
FOP@WOId ... s s s s s s sssssssssssssssssssssssssssnsnsnsnsnsnsnsnsnsssnnnsnsnnnsnnnnnnnnn '
1 e T LW £ T} o vi
£ oo o - S PRSRURTE 00 B SS 1
NOrmative referenCes........ s s s s s s ssssssssssssssssdetobadnnnnshannnnnnnnns 1
Terms and definitions ..........ooooo i eeeereeee s e s s s ssssssnsnsssnsnadensnnmsessnahensnnnnnnn 2
Symbols and abbreviated terms..........ccccoiin A b 2
5 Conditions applicable to the test methods..........cccoiriiiiicciinie B e e, 2
5.1 Number of tags to be tested...........ccccmiiiiiiiiinii s 2
5.2 Test enNVIFONMENL..........ooo oo ne s s s s s s s s s s e ras 6 enbnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnohanannnnnens 3
5.3 RF enVironment ............eeeeeessnesssssss s s st b N s s s s snsmsnnnnshasssnsnnnns 3
5.4 Pre-conditioning ... o T e nsne e 3
5.5 Default tolerance ... ssscsere s es s e e Ner s s s ssnnne e e e s es s s snnnn e e e e e sessnnneee e ahesenssnnnne 3
5.6 Total measurement UNCertainty ...........cccccvemmrriiiisccssmeense b smnn e e e s e snne e e s 3
5.7 Test result repPoOrting......cccccceeeiiiiicesseirre e T bae e e e e e sssssssnmsneeeeesessssssmnnnseeessnsssssnnnneenespasssssnnnns 3
5.8 Test mounting material ... G N et snmn e s h e 3
5.9 Test communication parameters ..ot ——— 3
510 Test equipment limits........cccooiiiiiiiinni e SO b 4
5.11 Human exposure to EMF ... s s s ssss s s e 4
Setup of test equipment for tag test...... .o b 4
A Test apparatus and test circuits for ISO/NEC 18000-2 tags .........ccccrrrerrerrrsssnrersssssesssssssesssssheressnsnnes 4
.2 Test apparatus and test circuits forISO/IEC 18000-3 tags .........cccrrrerrerrrsssnrersssssesssssssessssshereesnsnnes 4
.3 Test apparatus and test circuits.for ISO/IEC 18000-6 tags ..........cccvrrrarrrrrrssrrrssssrersssssseeesssbereesnsnnes 4
.4 Test apparatus and test circuits.for ISO/IEC 18000-7 tags ........ccccerrrrrarrrrrsssrerssssrersssssmeesssshereesnsanes 5
Functional tests for inductive tags as defined in ISO/IEC 18000-2 and ISO/IEC 18000-3 gnd
ISO/IEC 180006 ......cceeeiitiecirsnmneerrrrsssssssssmereeessssssssssmsrsssssssssssssmnssssesssassssnnnssssssssssssssnnsssnsssssssnnsnssshessssssnnns 6
1 Identification magnetic field threshold (Hrur identification) -==sssseeesessssssssmrrsrersssssssssnnssssesssssssssnneshessssssssan 6
.2 Reading magnetic field threShold (HrHR Read) --eeeeeeeeessssssnmermrmrmssssssssmesessessssssssssnsseesssssssssnsessssssiasssssnnens 8
.3 Writing magnetic-field threShold (HrHR write)---««ersreesessssmrrrrrrmmsssssasmmrnrrsissssssssnssssssssssssssnnnsssssssosssannes 10
4 Maximum operating magnetic field (Hpax) «-eeeeermrmiimrsrer e e 12
.5 Survival magnetic field (Hsyurvival) «--eeeeeeresarrrmrmmimmrssrirrrrnssnssssmssress s ssssssssmsrss s s ssssssssmsssssssssssssghasesseees 13
.6 o - T I 4 Yoo [T 1o T O N SR 14
: Functional tests for propagative tags as defined in ISO/IEC 180006 ..............coceceeiimnnnn ieinnes 17
3.1 Identification electromagnetic field threshold (Etyr 1gentification) @and frequency peak(s)......l......... 17
8.2 Reading electromagnetic field threShold (EtHr Read) --«-xs-sreerersarersrsssmersssssmersssssmersssssmrssssssshesssnnens 18
3.3 Writing electromagnetic field threshold (ETpR Write) --««x=-srrerersssrerrrssrerrssssmerrssssseerssssnrersssssersshossereans 20
8.4 Sensitivity degradation (Spegradation) «ssesserssessmsinmsmiiinni 21
8- Maximum-eperating-eleetromagnetie-field{Ermm)rr e e 23
8.6 Survival electromagnetic field (Esyrvival) ----eeeeereamsssssrrrerrmismsssssssereesssssssssssmessssssssssssssmsssssssssssssssnsssssses 24
8.7 Delta radar cross section (ARCS).........ccciiiiiiiicissemerrerr s ssssssssr s rs s s sssne e e s e sss s s ssnmn e e e s e sssnsssnnnnsnnnees 26
8.8 Interference rejection (Irgjection) «seeeseessemssmiimiimiii 27
8.9 Maximum identification fade rate (Erage identification) -+««««==ssssssssmrrerrrsssssssssamrrersssssssssassnssssssssssssssnnnesnsees 29
8.10  Maximum write fade rate (Erage Write):««««r«sssssssssrrrrrrrrsssssssanrrrsmsssssssssmsrsrsesssssssssnsssnsssssssssssnnsnnsssssssssannns 30
9 Functional tests for 433,920 MHz propagative tags as defined in ISO/IEC 18000-7..................... 31
9.1 Identification electromagnetic field threshold (Etyr 1gentification) @and frequency tolerance............. 31
9.2 Reading electromagnetic field threshold (Etyr read) @nd frequency tolerance...........ccccceeeerinneees 33
9.3 Writing electromagnetic field threshold (ETR Write) --««x=-srrerersssrerrmssrerrssssrerrsssssrerssssnrerssssserssssssereans 35
9.4 Sensitivity DirectiVity (Spirectivity) -«sssessessersmssmimiiiiii 36

© ISO/IEC 2012 — All rights reserved iii


https://standardsiso.com/api/?name=d4af8c5228112aed87c11642307c06cc

ISO/IEC 18046-3:2012(E)

9.5 Interference rejection (Irejection) «-srwseesrersmrsmismiisir 39
9.6 Maximum operating electromagnetic field (Epax) - ocveerrrmrmmmmiimmns s e 42
9.7 Survival electromagnetic field (Egyryival) -----seeeeeemsesssamrmmrmmimmsssssmeressssssssssmsssssssssssssssmsssssssssssssssnssssses 43
Annex A (informative) Resonant frequency and Q factor measurement for inductive tag ..........ccccocuueee. 46
Annex B (normative) Test apparatus modification for ISO/IEC 18000-3 compliant tags for field
SrENGthS > 5 A/M ... ——————— 49
Annex C (normative) Test apparatus modification for ISO/IEC 18000-6 compliant tags..........cccccvreucennn. 50
Annex D (informative) Inventory command for all parts of ISO/IEC 18000 ..............cccevrirrremmnniireeerenmnnnnenes 52
[ T] o] 1T = ] )/ 53

iv © ISO/IEC 2012 — All rights reserved


https://standardsiso.com/api/?name=d4af8c5228112aed87c11642307c06cc

ISO/IEC 18046-3:2012(E)

Foreword

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

Commission) form the specialized system for worldwide standardization. National bodies that are me

mbers of

ISO or IEC participate in the development of International Standards through technical committees

gstablished by the respecltive organization 0 deal with particular fields of technical aclivity. 15O
echnical committees collaborate in fields of mutual interest. Other international organizations, gove

bchnology, 1ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

he main task of the joint technical committee is to prepare International Standards. Draft Intg

Q (n —

n International Standard requires approval by at least 75 % of the national bedies casting a vote.

BO/IEC 18046-3 was prepared by Joint Technical Committee ISOIEC JTC 1, Information ted
ubcommittee SC 31, Automatic identification and data capture techniques.

oW —=

—

his second edition cancels and replaces the first edition (ISOAEC 18046-3:2007) which has been tg
bvised.

—

—~ —

equency identification device performance test methods:

— Part 1: Test methods for system performance

—+ Part 2: Test methods for interrogator performance

— Part 3: Test methods for tag performance

nternational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part .

and IEC
rnmental

t
gnd non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field\of information
t

rnational

tandards adopted by the joint technical committee are circulated to national bodies for voting. Publigation as

hnology,

chnically

SO/IEC 18046 consists of the following parts, under ‘the general title Information technology +— Radio
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Introduction

RFID technology has broad applicability to the Automatic Identification and Data Capture (AIDC) industry in
item management. As a wireless communication technique based on Radio Frequency technology the
applications cover multiple levels of the industrial, commercial and retail supply chains. These may include:

. reight containers

eturnable Transport ltems (RTI)

ransport units

roduct packaging

roduct tagging

U

Performance tests define test methods that deliver results that allow the ‘comparison of different RFI
systems/ interrogator and tags in order to select among them for use in a patticular application.

The performance characteristics of devices (tags and interrogation/equipment) may vary drastically due to
applicatipn factors as well as the particular RFID air interface (freguency, modulation, protocol, etc.) being
supported. Of key concern is the matching of the various performance characteristics to the user application.
Additionally, in an open environment users of such technology demand multiple sources for these devices
from technology providers. A key challenge is a method of evaluating the differences between various
technology providers' products in a consistent and equitable manner.

This Intdrnational Standard provides a framework for meeting the above noted concern and challenges. T
this end,|clear definitions of performance as relate\to user application of RFID technology in the supply chai
are provided. Based on such application-based definitions test methods are defined with attention to the teg
parametérs required for a consistent evaluation of RFID devices.

- 5 O

Of particplar significance, these tests are defined for RFID devices having one antenna. It is common practic]
to have products with both single and)multiple antennas to define an RFID transaction zone sufficient for th
applicatipn. The defined methods\can easily be extended from equipment with a single antenna to apply t
equipment with multiple antennas, in order to evaluate performance under conditions more closely matchin
those of p particular application.

G O O D

~

The Intefnational Organization for Standardization (ISO) and International Electrotechnical Commission (IEC
draw attgntion to the\fact that it is claimed that compliance with this document may involve the use of patents

The 1ISOfand IEC.take no position concerning the evidence, validity and scope of these patent rights.

The holder-of this patent right has assured the ISO and IEC that he is prepared to grant a free license to an
unrestricted number of applicants on a worldwide, non-discriminatory basis and under other reasonable terms
and conditions to make, use, and sell RFID reader antenna design / patterns for implementations of this
ISO/IEC International Standard, which is related to testing. In this respect, the statements of the holder of this
patent right are registered with the ISO and IEC. Information may be obtained from the following company.
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Contact details

Patent number

Affected subclause(s)
in this part of
ISO/IEC 18046

Impinj inc

701 N. 34" Street, Suite 300
Seattle, WA 98103

Tel: 206/517-5300

Fax: 206/517-5262

Patent pending

6.3.2,7.1.2.3,
7.3.2.3,7.4.21,
7.5.21,76.23

(7 M Nl >

uch patent rights.

s -

WWw.iso.org/patents.

ttention is drawn to the possibility that some of the elements of this document may be the subject pf patent
ghts other than those identified above. ISO and IEC shall not be held responsible for identifying”any or all

he latest information on IP that may be applicable to this part of ISO/IEC 18046y can be found at
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INTERNATIONAL STANDARD ISO/IEC 18046-3:

2012(E)

Information technology — Radio frequency identification device

performance test methods —

Part 3:

Test methods for tag performance

1 Scope

This International Standard defines test methods for performance characteristics of RFID tags
management, and specifies the general requirements and test requirements\for tags which are app
the selection of the devices for an application. The summary of the test reports form a unified tag dat
does not apply to testing in relation to regulatory or similar requirements.

Normative references

| )

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

SO/IEC 18000-1, Information technology — Radio-frequency identification for item management -
Reference architecture and definition of parameters to be standardized

BO/IEC 18000-2, Information technolégy — Radio-frequency identification for item management -
Rarameters for air interface commuhnigations below 135 kHz

BO/IEC 18000-3, Information~technology — Radio-frequency identification for item management -
Rarameters for air interface-communications at 13,56 MHz

BO/IEC 18000-6, Information technology — Radio-frequency identification for item management -
Rarameters for air interface communications at 860 MHz to 960 MHz

SO/IEC 18000-%,” Information technology — Radio-frequency identification for item management -
Rarameters.for active air interface communications at 433 MHz

SO/IEC-18047-2, Information technology — Radio frequency identification device conforma
methods — Part 2: Test methods for air interface communications below 135 kHz

for item
icable to
asheet. It

or dated
ferenced

— Part 1:

— Part 2:

— Part 3:

— Part 6:

— Part 7:

nce test

ISO/IEC TR 18047-3, Information technology — Radio frequency identification device conformance test

methods — Part 3: Test methods for air interface communications at 13,56 MHz

ISO/IEC TR 18047-4, Information technology — Radio frequency identification device conformance test

methods — Part 4: Test methods for air interface communications at 2,45 GHz

ISO/IEC TR 18047-6, Information technology — Radio frequency identification device conformance test

methods — Part 6: Test methods for air interface communications at 860 MHz - 960 MHz

ISO/IEC TR 18047-7, Information technology — Radio frequency identification device conformance test

methods — Part 7: Test methods for air interface communications at 433 MHz

© ISO/IEC 2012 — All rights reserved
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ISO/IEC 19762 (all parts), Information technology — Automatic identification and data capture (AIDC)
techniques — Harmonized vocabulary

3 Terms and definitions

For the purposes of this document, the terms and definitions found in ISO/IEC 19762 apply.

4 Syr['rbmwrd'atrbremtsd‘twms'

HTHR 1dentffication Identification magnetic field threshold

HTHR Read Reading magnetic field threshold

Hrhr write Writing magnetic field threshold

Hmax Maximum operating magnetic field

Hsurvival Survival magnetic field

Lm Load Modulation

ETHR 1dentiication Identification electromagnetic field threshold
ETHR Read Reading electromagnetic field threshold
EtHR write Writing electromagnetic field threshold
Sbegradatioh Sensitivity degradation

Emax Maximum operating electromagnetic field
Esurvival Survival electromagnetic field

ARCS Delta radar cross section

IRejection Interference rejection

G Antenna gain

D Distance between the tag and the antenna
MPE Maximum Permissible human Exposure
SAR Specific Absorption Rate

5 Conditions applicable to the test methods

5.1 Number of tags to be tested

Unless otherwise specified, testing shall be performed on 30 randomly chosen tags among a population of
1000 functional tags.

2 © ISO/IEC 2012 — All rights reserved
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5.2 Test environment

Unless otherwise specified, testing shall take place in air environment of temperature 23 °C +/- 3 °C (73 °F +/-
5 °F) and of relative humidity 40 % to 60 %.

5.3 RF environment

The tests shall be performed in a known RF environment.

@0
D
D
D

I
d
Q
Q

|
d
Q
g

|

|

|
d

O CasuicT C O propagatve O ay O

te¢st environment.

nmended

Hor measurement of inductive tags at frequencies below 30 MHz a typical laboratory environment is sufficient,
here consideration is given to minimize the impact of electromagnetic sources that may influence th¢ results.

3.4 Pre-conditioning

here pre-conditioning is required by the test method, the identification tags to'be tested shall be copditioned
tp the test environment for a period of 24 hours before testing.

5.5 Default tolerance
nless otherwise specified, a default tolerance of +/- 5 % shall<be applied to the quantity values|given to

specify the characteristics of the test equipment (e.g. linear difmensions) and the test method proceddres (e.g.
test equipment adjustments).

5.6 Total measurement uncertainty

he total measurement uncertainty for each quantity determined by these test methods shall be stated in the
test report.

OTE Basic information is given in ISO/IEC Guide 98-3:2008.

5.7 Test result reporting

Hach test result shall be reported with the number of samples, minimum value, maximum value, mgan value
and standard deviation.

Hor measurement curves additionally to the curves on minimum value, maximum value, mean vglue and
standard deviation;the individual curves of 5 randomly selected measured devices shall be shown in a figure
s well.

3.8 Test.mounting material

Hor-UHF tags, the tests may be performed with or without applied mounting material. When the mounting
paterial is defined by the tag manufa er, the te hall be performed with the specified mounting material
and in the free air.

If the dielectric parameter or other critical parameters of material are known they should be notified in the test
report.

5.9 Test communication parameters

All the tests can be done for various communication parameters (forward and return link). The tests conditions
must be recorded in the test report.

© ISO/IEC 2012 — All rights reserved 3
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5.10 Test equipment limits

Test equipment for survivability field maximum level shall be able to handle the maximum level declared by
the product vendor. It shall be ensured that the test equipment is not limiting the performance measurement.

5.11 Human exposure to EMF

High magnetic or electromagnetic field strength may exceed the limits of maximum permissible human
exposure to EMF, which should be considered accordingly. FCC guidelines for MPE and SAR or EC

1999/51?/CE arc UI\GIII'J:UO fUI IU:UVGI It dUUUIIIUI ItO-

6 Sef

6.1 Test apparatus and test circuits for ISO/IEC 18000-2 tags

This clau
base sta

6.2 Te

This clau
base sta

As the tg
the test s

6.3 T¢

6.31 P

This clau
base stag
describe

6.3.1.1

For prop
have mo
antenna
frequend

up of test equipment for tag test

se defines the test apparatus and test circuits for verifying the operation of @ tag according to th
ndard ISO/IEC 18000-2. The test set-ups used shall be as described in ISO/IEC18047-2.

[©]

st apparatus and test circuits for ISO/IEC 18000-3 tags

se defines the test apparatus and test circuits for verifying the’ operation of a tag according to th
ndard ISO/IEC 18000-3. The test set-ups used shall be as descriped in ISO/IEC 18047-3.

[1]

st apparatus described in ISO/IEC 18047-3 is only designed for a magnetic field strength up to 5 A/m
et-ups as described in Annex B shall be used for magnetic field strength >5 A/m.

st apparatus and test circuits for ISO/IEC 18000-6 tags

ropagative UHF tags measurement

se defines the test apparatus and test circuits for verifying the operation of a tag according to th
ndard ISO/IEC 18000-6. The test(set-up used for measurement of propagative UHF tags shall b
d in ISO/IEC 18047-6.

O O

Antenna polarization

pgative UHF tests, a’linear or circular polarized antenna shall be used, except when testing tags that
re than one antennaor for sensitivity degradation measurements, in which case a circular polarized
shall be used. Thecircularly polarized antenna shall have an axial ratio that is less than 1 dB over the
y and orientation ranges of the testing.

© ISO/IEC 2012 — All rights reserved


https://standardsiso.com/api/?name=d4af8c5228112aed87c11642307c06cc

ISO/IEC 18046-3:2012(E)

6.3.1.2 Test set-up for interference rejection measurement of propagative UHF tags

Figure 1 and Figure 2 show the test set-up arrangements for interference rejection measurement:

G Tag G
Desired 7 % 7 Interferer
RF generator ¢ > < | RF generator
= > > =
Control
Computer
(Optional)

Figure 1 — Test set-up for interference rejection measurement

G D ag
Desired %
RF generator _
y i Coupler
Control Interferer
Computer RF generator
(Optional)

Figure 2 — Test set-up for interference rejection measurement

Hor this test, the tag under test shall be placed at the same distance D from the two RF genergtors and
driented for optimum field strength reception. The distance D shall be 0,8 — 1,1 m.

NOTE The distance-af 0,8 — 1,1 m covers all values for 3 A for the frequencies from 860-960 MHz

Tlhe antennas shall-have the same gain with a VSWR <1:2.

6.3.2 Inductive UHF tags measurement

ase(standard, ISO/IEC 18000-6. The test set-up used for measurement of inductive UHF tags is shown in
nhex C.

ﬂhis clause defines the test apparatus and test circuits for verifying the operation of a tag according to the

6.4 Test apparatus and test circuits for ISO/IEC 18000-7 tags

This clause defines the test apparatus and test circuits for verifying the operation of a tag according to the
base standard, ISO/IEC 18000-7. The test set-ups used shall be as described in ISO/IEC 18047-7.

© ISO/IEC 2012 — All rights reserved 5
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7 Functional tests for inductive tags as defined in ISO/IEC 18000-2 and
ISO/IEC 18000-3 and ISO/IEC 18000-6

7.1 Identification magnetic field threshold (Hrur 1dentification)

7.1.1 Purpose

The purpose of this test is to determine the threshold level of magnetic field strength required for tag
identification. As the tag needs energy to operate, it has to be supplied by the magnetic field. The identification

magnetig field threshold, Hryr identification, iS the minimum field strength allowing tag identification.

7.1.2 Test procedure

At a fixe
varied fr(

71.21
The sele

|dentificd

The meg
magnetid

7.1.2.2

] frequency as allowed by the regulation, the magnetic field strength of the generating field shall b
m zero until modulation of the tag is detected and the tag is identified.

[¢]

ISO/IEC 18000-2 compliant tag

ction of system parameters shall be done in order to challenge the tag enérgy supply.

tion magnetic field threshold, Hrpr 1gentification, Measurement procedure:

The waveform generator shall be set to the required operatingfrequency of 125 kHz or 134,2 kHz.

The waveform generator amplitude shall be set to a value below the identification magnetic field
threshold. This amplitude is typically zero.

The tag shall be inserted in the test equipment.
An inventory command shall be continuously.sent with the code generator and the amplitude shall be
increased after each inventory command. tntil the complete Ull can be measured with the Helmhol{z

equipment coils.

The data transfer shall be verified\by comparison with ISO/IEC 18000-2. In case the tag response Is
wrong, then step 4) shall be repeated with higher amplitude.

The tag shall be removed from the test equipment.

The magnetic field Strength H for the individual tag shall be calculated by use of the measurement
UgrnTa-

surements shall be performed on all tags. Hrur igentification Shall be the highest value of all measured
field strefigth H for the individual tags.

ISO/IEC 18000-3 compliant tag

The selection of system parameters shall be done in order to challenge the tag energy supply.

Identification magnetic field threshold, Hryr 1gentification, Measurement procedure:

The waveform generator shall be set to the required operating frequency of 13,56 MHz.

The waveform generator amplitude shall be set to a value below the identification magnetic field
threshold. This amplitude is typically zero.

The tag shall be inserted in the test equipment.

© ISO/IEC 2012 — All rights reserved
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An inventory command shall be continuously sent with the code generator and the amplitude shall be
increased after each inventory command until the complete Ull can be measured with the sense coils.

The data transfer shall be verified by comparison with ISO/IEC 18000-3. In case the tag response is
wrong, then step 4) shall be repeated with higher amplitude.

The tag shall be removed from the test equipment and the calibration coil shall be inserted in the test
equipment.

The magnetic field strength H for the individual tag shall be calculated by use of the measurement

1)

2)

3)

4)

5)

6)

7)

»_—

7.1.2.3
Tlhe selection of system parameters shall be done in order to challenge the tag energy supply.

Igdentification magnetic field threshold, Hryr identification, Measurement procedure:

7.1.3¢ \Test report

made on the calibration coil.

Tlhe measurements shall be performed on all tags. Hryr identification Shall be the highest valuecof-all measured
magnetic field strength H for the individual tags.

ISO/IEC 18000-6 compliant tag

The waveform generator shall be set to the required operating frequency (860 MHz to 96p MHz in
5 MHz steps, with additional tests at 866 MHz, 915 MHz,.and 953 MHz).

The waveform generator amplitude shall be set tola“Value below the identification magretic field
threshold. This amplitude is typically zero.

The tag shall be inserted in the equipment test
An inventory command shall be continuously sent with the code generator and the amplitudg¢ shall be
increased after each inventory command until the complete Ull can be measured with| the test

antenna

The data transfer shall be verified by comparison with ISO/IEC 18000-6. In case the tag regponse is
wrong, then step 4) shall be repeated with higher amplitude.

The tag shall be remdved from the test equipment and the calibration coil shall be inserted in the test
equipment.

The magnetic-field strength H for the individual tag shall be calculated by use of the measurement
made on the.calibration coil.

he measurements shall be performed on all tags. The Hryr igentification Value is the highest magnetic field
trength of-allmeasurements.

ThetestTeport shattgive the measured-identification magnetic fietdthreshotdHaR Tgentification; tTE environment

conditions and communication parameters. All these parameters shall be recorded according to the example
in Table 1.

© ISO/IEC 2012 — All rights reserved 7
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Table 1 — Parameters that shall be recorded for this measurement

Test: Identification magnetic field threshold (Hrug igentification)

Temperature: Humidity:

Tag Protocol: Tag Ull:

Forward Link

Modulation index: % | Data rate: kbps Data coding:

Full command code: 0x

Return Link

Data ate: kbps | Data coding:

Test Results
HTHR 1dentification | XX, XX mA/m

7.2 Reading magnetic field threshold (Htur Rread)
7.2.1 Purpose
The purgose of this test is to determine the threshold level of magnetic field strength\that allows a tag reading.

In order
density)
magnetid

722 T

At a fixe
reading

memory
with dats

o successfully read tag data, the command need to be transmitted correctly and enough energy (flux
shall be available to read the tag. The reading magnetic field threshold, Hryr read, iS the minimum
field strength allowing tag reading.

est procedure

d frequency the magnetic field strength of the generating field has to be varied from zero until

pf block user memory is possible. The reading shall“be performed on the first and the last blog
address with a read single block command. Beforehand, all blocks of the user memory shall be fille
having the same number of 1 and 0 uniformly distributed. (i.e. by using the binary digits represente
te sequence 5A hex, 3C hex, OF hex and FO hex throughout the memory for a four bytes memor

< OO0 XD

ISO/IEC 18000-2 compliant tag
ction of system parameters shall be done in order to challenge the tag energy supply.
magnetic field threshold, (Hspr reas; Measurement procedure:

The waveform generator shall be set to the required operating frequency of 125 kHz or 134,2 kHz.

[oN

The waveformtgenerator amplitude shall be set to a value below the identification magnetic fiel
threshold. Thisamplitude is typically zero.

The tag-shall be inserted in the test equipment.

A-read single block command shall be continuously sent to the first block address with the code

gpnpmfnr and the qmlnlihldp shall be increased after each read Qinglp hblock command until th

by the b
block).
7.2.2.1
The sele
Reading
1)
2)
3)
4)
3)
6)
7)
8)
8

complete tag response can be measured with the Helmholtz equipment coils.

The data transfer shall be verified by comparison with ISO/IEC 18000-2. In case the tag response is
wrong, then step 4) shall be repeated with higher amplitude.

The tag shall be removed from the test equipment.

The magnetic field strength H for the individual tag shall be calculated by use of the measurement
Urnta a@s defined in ISO/IEC 18047-2.

Repeat steps 3) to 7) with the read single block command sent to the last block address.
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The measurements shall be performed on all tags. Hryr read Shall be the highest value of all measured
magnetic field strength H for the individual tags.

7.2.2.2

ISO/IEC 18000-3 compliant tag

The selection of system parameters shall be done in order to challenge the tag energy supply.

Reading magnetic field threshold, Hrpr read, Measurement procedure:

1)
7

2)

7)

8)

The measurements shall be performed;on all tags. Hryr reas Shall be the highest value of all n
magnetic field strength H for the individual tags.

7.2.3 Test report

Tlhe test report shall give the measured reading magnetic field threshold Hrpr read; the environment ¢
and communication parameters. All these parameters shall be recorded according to the example in

The waveform gannrgfnr shall ha set tao the FeGH Hred r\pnraﬁng frcql T=TatalVi of 1Q’RR MHEz-

The waveform generator amplitude shall be set to a value below the identification magn
threshold. This amplitude is typically zero.

The tag shall be inserted in the test equipment.
A read single block command shall be continuously sent to the first block’ address with
generator and the amplitude shall be increased after each read single block command

complete tag response can be measured with the sense coils.

The data transfer shall be verified by comparison with ISO/IEC-48000-3. In case the tag res
wrong, then step 4) shall be repeated with higher amplitude.

The tag shall be removed from the test equipment and-thie calibration coil shall be inserted i
equipment.

The magnetic field strength H for the individuaktag shall be calculated by use of the mea
made on the calibration coil.

The steps 3) to 7) shall be repeated with the read single block command sent to the |
address.

Fable 2 — Parameters that shall be recorded for this measurement

etic field

the code

until the

ponse is

n the test

surement

st block

neasured

pnditions
[able 2.

Test: Reading magnetic field threshold (Hrhr read)

Tempefature: Humidity:

Tag Protocol: Tag Ull:

Forward Link

Modulation index:% Data rate: kbps Data coding:

Block number:

Command: Ox

Return Link
Data rate: kbps Data coding:
Data block size: bytes Data read:

Test Results

HrHR Read XX,XX mA/m
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7.3 Writing magnetic field threshold (Hrur write)

7.3.1 Purpose

The purpose of this test is to determine the threshold level of magnetic field strength that allows tag writing. In

order to
density)

successfully write data into the tag, the data shall be transmitted correctly and enough energy (flux
shall be available during the memory access. The writing magnetic field threshold, Hrpr wiite, is the

minimum magnetic field strength allowing writing into the tag.

7.3.2 Test procedure

At a fixe(
of block
address
distribute
5A hex,

7.3.21

The sele

Writing mhagnetic field threshold, Hryr wiite, measurement procedure:

The medgsurements shall be performed on all tags. Hrur wite Shall be the highest value of all measured

magnetic

frequency the magnetic field strength of the generating field has to be varied from zero until a writin
user memory is possible. The writing shall be performed on the first and the last block themor
with a write single block command. The data shall have the same number of 1 and 0O, uniform
d and its size equal to the block size. (i.e by using the binary digits represented by the byte-sequend
BC hex, OF hex and FO hex throughout the memory for a four bytes memory block).

T< <

ISO/IEC 18000-2 compliant tag

ction of system parameters shall be done in order to challenge the tag energy.'supply.

The waveform generator shall be set to the required operating frequency of 125 kHz or 134,2 kHz.

The waveform generator amplitude shall be set to a valué. below the identification magnetic field
threshold. This amplitude is typically zero.

The tag shall be inserted in the test equipment.

[¢]

A write single block command shall be contintiously sent to the first block address with the cod
generator and the amplitude shall be incréased after each write single block command until th
complete tag response can be measured with the Helmholtz equipment coils.

[0

The data transfer shall be verified-by.comparison with ISO/IEC 18000-2. In case the tag response is
wrong, then step 4) shall be repeated with higher amplitude.

The tag shall be removed ffom the test equipment.

The magnetic field sttength H for the individual tag shall be calculated by use of the measurement
URrkHra.

The steps 3)t0/7) shall be repeated with the write single block command sent to the last blogk
address.

field strength H for the individual tags.

7.3.2.2

ISO/IEC 18000-3 compliant tag

The selection of system parameters shall be done in order to challenge the tag energy supply.

Writing magnetic field threshold, Hrpr write, Measurement procedure:

1)
2)

10

The waveform generator shall be set to the required operating frequency of 13,56 MHz.

The waveform generator amplitude shall be set to a value below the identification magnetic field
threshold. This amplitude is typically zero.
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until the

surement

3) The tag shall be inserted in the test equipment.

4) A write single block command shall be continuously sent to the first block address with the code
generator and the amplitude shall be increased after each write single block command
complete tag response can be measured with the sense coils.

5) The data transfer shall be verified by comparison with ISO/IEC 18000-3. In case the tag response is
wrong, then step 4) shall be repeated with higher amplitude.

6) The tag shall be removed from the test equipment and the calibration coil shall be inserted in the test
equipment.

7) The magnetic field strength H for the individual tag shall be calculated by use of the'mea
made on the calibration coil.

8) The steps 3) to 7) shall be repeated with the write single block command\'sent to the |

1)

7)

7.3.2.3

address.

Tlhe measurements shall be performed on all tags. Htyr wiite Shall be thelhighest value of all n
magnetic field strength H for the individual tags.

ISO/IEC 18000-6 compliant tag

Tlhe selection of system parameters shall be done in order to challenge the tag energy supply.

Writing magnetic field threshold, Hrpr write, Measurement procedure:

The waveform generator shall be set to the-fequired operating frequency (860 MHz to 96
5 MHz steps, with additional tests at 866 MHz, 915 MHz, and 953 MHz).

The waveform generator amplitude shall be set to a value below the identification magn
threshold. This amplitude is typicallyyzero.

The tag shall be inserted in the.equipment test.
A write command shall.be continuously sent to the first writeable word of Ull memory with
generator and the aniplitude shall be increased after each write command until the complet

be written.

The data transfer shall be verified by comparison with ISO/IEC 18000-6. In case the tag res
wrong, thenstep 4) shall be repeated with higher amplitude.

The tag-shall be removed from the test equipment and the calibration coil shall be inserted i
equipment.

The magnetic field strength H for the individual tag shall be calculated by use of the mea
made on the calibration coil.

st block

heasured

D MHz in

etic field

the code

e Ull can

ponse is

h the test

surement

The measurements shall be performed on all tags. The Hrur write Value is the highest magnetic field strength of
all measurements.

7.3.3 Test report

The test report shall give the measured writing magnetic field threshold Hrpr write; the environment conditions
and communication parameters. All these parameters shall be recorded according to the example in Table 3.

© ISO/IEC 2012 — All rights reserved
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Table 3 — Parameters that shall be recorded for this measurement

Test: Writing magnetic field threshold (Hrur write)

Temperature: Humidity:

Tag Protocol: Tag Ull:

Forward Link

Modulation index: % Data rate: kbps Data coding:
Block number: Data block size: bytes Data written:
Command: Ox

Return Link

Data fate: kbps | Data coding:

Test Results

Hrur write ‘ XX, XX mA/m

7.4 Maximum operating magnetic field (Hax)

741 P

The purp

7.4.2 Test procedure

At a fixe
magnetic
operating
As this td
7.4.2.1

Maximury

1)

urpose

ose of this test is to determine the maximum magnetic field H,ox allowing(the tag identification.

j frequency the magnetic field strength of the generating field¢has to be increased from identification
field threshold (Hryr igentification) Until an identification of the”tag is not possible. The maximum
) magnetic field strength (Hmax) is the maximum magnetic field allowing tag identification.

st may be destructive a different lot of samples shall-b€’ used.

ISO/IEC 18000-2 and ISO/IEC 18000-3 and ISO 18000-6 compliant tag

h operating magnetic field, H.x, measurement procedure:

The waveform generator shall be-'set to the required operating frequency according the reIevaIt
standard, of 125 kHz;134,2 kHz;, 13,56 MHz; or 860 MHz to 960 MHz in 5vMHz steps, with additional
tests at 866 MHz, 915 MHz, and 953 MHz.

The waveform generator{amplitude shall be set to the value of identification magnetic field threshold
(HTHR Identification)-

The tag shall be_inserted in the test equipment.
The tag shall.be left under the magnetic field strength during 30 seconds.

An inventory or query command shall be sent with the code generator to check if the tag can retur
its response. The data transfer shall be verified by comparison with ISO/IEC protocol standard.

o

The waveform amplitude shall be set to the value of identification magnetic field threshold (Htur
identification), @and the tag shall be left under this magnetic field strength for 5 seconds.

The magnetic field strength shall be increased.

The steps 4) to 8) shall be repeated until the tag does not send a valid response, then note the
magnetic field strength H for the individual tag as the value with the last valid response.

The measurements shall be performed on 10 tags. Hy.x shall be the lowest value of all measured magnetic
field strength H for the individual tags.

12
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7.4.3 Testreport

The test report shall give the measured maximum operating magnetic field Hy.x, the environment conditions
and communication parameters. All these parameters shall be recorded according to the example in Table 4.

Table 4 — Parameters that shall be recorded for this measurement

Test: Maximum magnetic operating field(Hmax)

7

(o
r

o I >

(ds)

Temperature: Humidity:

Taq Praotocaol- Tag Ull-

Forward Link

Modulation index: % | Data rate: kbps Data coding:
Command: Ox

Return Link

Data rate: kbps | Data coding:

Test Results
Hinax ‘ XX, XX A/m

.5 Survival magnetic field (Hsyrvival)

.5.1 Purpose

Tlhe purpose of this test is to determine the maximum magunetic field (Hsywviva)) Value at which the fag stops

perating when exposed to this high value, even if the opérating magnetic field is reduced to a valpe in the
bnge between Hryr igentification aNd Hmax afterwards.

.5.2 Test procedure
t a fixed frequency the magnetic field strength-of the generating field has to be increased from identification
nagnetic field threshold (Hthr 1gentification) Untib the tag destruction. The survival magnetic field (Hsynival) is the
naximum magnetic field before tag destruction.

s this test is destructive a differentJot samples shall be used.

.5.2.1  ISO/IEC 18000-2,1SO/IEC 18000-3 and ISO/IEC 18000-6 compliant tag
urvival magnetic field(Hsiriva,, measurement procedure:

1) The waveferm generator shall be set to the required operating frequency, at the relevant stapdard, of

125 kHz; 134,2 kHz; 13.56 MHz; or 860 MHz to 960 MHz in 5 MHz steps, with additional tests at

866 MHz, 915 MHz, and 953 MHz.

2) _The waveform generator amplitude shall be set to the value of identification magnetic field threshold
(HTHR Identification)-

3) Thetag shall be inserted in the test equipment.
4) The tag shall be left under the magnetic field during 30 seconds.

5) The waveform amplitude shall be set to the value of identification magnetic field threshold (Hrur

Identification)-

6) An inventory command shall be sent with the code generator to check if the tag can return its
response. The data transfer shall be verified by comparison with ISO/IEC protocol standard.

7) The tag shall be left under this magnetic field for 5 seconds.
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8) The magnetic field strength shall be increased.

9) The steps 4) to 8) shall be repeated until the tag does not send a validresponse, then note the

magnetic field strength H for the individual tag as the value with the last valid response.

The measurements shall be performed on 10 tags. Hsuniva Shall be the lowest value of all measured magnetic

field strength H for the individual tags.

7.5.3 Testreport

The test

and communication parameters. All these parameters shall be recorded according to the example in Table*5.

report shall give the measured maximum operating magnetic field Hsynival, the environment condition

[

Table 5 — Parameters that shall be recorded for this measurement

Test:|Survival magnetic field (Hsurvivar)
Temgerature: Humidity:
Tag Rrotocol: Tag Ull:
Forwprd Link
Modylation index: % | Data rate: kbps Data coding:
Comrand: Ox
Retugn Link
Data fate: kbps | Data coding:
Test Results
Hsurvival ‘ xX,xx Alm

7.6 Ldgad modulation (L,,)

7.6.1 Purpose

The purpose of this test is to determine the amplitude of the load modulation signal within the operating
magnetig field range.

7.6.2 Test procedure

At a fixe

magnetig field threshold (Hyr (Gentiication) 10 Maximum operating magnetic field (Hnax) with a step size of 1 A/m

for 1ISO/I

and with[ a regular step_6f-0,1 A/m for ISO/IEC 18000-6 compliant tags. The tag load modulation shall bge
calculatgd according to\the load modulation conformance measurement for the steps of magnetic field

strength,

7.6.2.1

Load mogdulation signal measurement procedure:

j frequency the magnetic field strength of the generating field has to be increased from identification

EC 18000-2 compliant tags and with a regular step of 0,5 A/m for ISO/IEC 18000-3 compliant tags

ISO/IEC 18000-2 compliant tag

1) The waveform generator shall be set to the required operating frequency of 125 kHz or 134,2 kHz.

2)

The waveform amplitude shall be set to the value of identification magnetic field threshold

(HtHR 1dentification)-

3)

The tag shall be inserted in the test equipment.

4) An inventory command shall be sent with the code generator.

14
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The load modulation for the individual tag shall be calculated by use of the measurement made with
the test equipment according the conformance procedure of ISO/IEC 18047-2.

The magnetic field strength shall be increased to the next value and the load modulation
measurement for the individual tag shall be calculated for each magnetic field strength step until
maximum operating field (Hmax).

For each magnetic field strength steps, the load modulation L, shall be the lowest value of all load modulation
calculated for the individual tags.

7

L

O T

.6.2.2

oad modulation signal measurement procedure:

6)

ISO/IEC 18000-3 compliant tag

The waveform generator shall be set to the required operating frequency of 13,86 . MHz.

The waveform generator amplitude shall be set to the value of identificatien-magnetic field threshold
(HTHR Identification)-

The tag shall be inserted in the test equipment.
An inventory command shall be sent with the code generator:

The load modulation for the individual tag shall be caleulated by use of the measurement made with
the test equipment according to the conformance procedure of ISO/IEC 18047-3.

The magnetic field strength shall be increased to the next value and the load mpdulation
measurement for the individual tag shall be (Calculated for each magnetic field strength step until
maximum operating field (Hnax)-

or each magnetic field strength steps, the load-modulation L, shall be the lowest value of all load mpdulation

alculated for the individual tags.

.6.2.3

oad modulation signal measurement procedure:

1)

ISO/IEC 18000-6 compliant.tag

The waveform generator shall be set to the operating frequency (860 MHz to 960 MHz in 5 MHz
steps, with additional tests at 866 MHz, 915 MHz, and 953 MHz).

2) The waveform generator amplitude shall be set to the value of the identification magnetic field
threshald (Hrhr identfication)-

3) Theétag shall be inserted in the test equipment.

4)\ An inventory command shall be sent with code generator.

5y The foad modufation for the tndividual tag shatl be calcutated by Use of the measurement made with
the test antenna.

6) The magnetic field strength shall be increased to the next value and the load modulation

measurement for the individual tag shall be calculated for each magnetic field strength step until
maximum operating field (Hmax)-

For each magnetic field strength steps, the load modulation L, shall be the lowest value of all load modulation
calculated for the individual tags
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7.6.3 Testreport

The test report shall give the tag load modulation signal values (upper and lower sidebands) from identification
magnetic field threshold (Hryr igentification) 10 the maximum operating magnetic field (Hnax), the environmental
conditions and communication parameters. All these parameters shall be recorded according to the example
in Table 6.

Table 6 — Parameters that shall be recorded for this measurement

Test: Load modulation (L)

Temperature: Humidity:

Tag Hrotocol: Tag Ull:

Forwprd Link

Modujation index: % Data rate: kbps Data coding:
Command: 0x

Return Link

Data fate: kbps Data coding:

Data plock size: bytes Data read:

Test Results

Load|modulation values for upper sideband :

I-m UPPER @ HTHR Identification XX, XX mV

Lmuprer @ XX mA/m XX, XX MV

Load|modulation values for lower sideband :

Lm LOWER @ HTHR Identification XX, XX mV

L Lower @ Xx mA/m xX,xx mV

Load|modulation curve (optional) :

Load modulation upper & lower
(mv)

Mag n‘etic field ‘strength‘ (A/m)
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8 Functional tests for propagative tags as defined in ISO/IEC 18000-6
8.1 Identification electromagnetic field threshold (Etyr igentification) @and frequency peak(s)

8.1.1 Purpose

The purpose of this test is to determine the electromagnetic field threshold level required for tag identification.
As the tag needs energy to operate, it has to be supplied by the electromagnetic field. The identification
electromagnetic field threshold, Etyr 1gentification, 1S the minimum electromagnetic field allowing tag identification.

.1.2 Test procedure

or the ISO/IEC 18000-6 frequency band from 860 to 960 MHz, the electromagnetic fiéld ‘strengih of the
enerating field has to be varied from zero until modulation of the tag is detected and thejtag respopds. This
test shall be done with a frequency step of 5 MHz from 860 MHz to 960 MHz and~also for the three test
frequencies defined in ISO/IEC 18047-6 (866 MHz; 915 MHz; 953 MHz).

he selection of system parameters shall be done in order to challenge the tag.energy supply.

lentification electromagnetic field threshold, Etpr ientification, @Nd frequengy peak measurement procedure:
1) The waveform generator shall be set to the required operating frequency of 860 MHz.

2) The waveform generator amplitude shall be set to @)value below the identification electromagnetic
field threshold. This amplitude is typically zero.

3) The tag shall be inserted in the test equipment;

4) A command shall be continuously sent with the code generator and the amplitude shall be increased
after each command until the complete.fag response can be measured.

5) The data transfer shall be verified“\by comparison with ISO/IEC 18000-6. In case the tag regponse is
wrong, then step 4) shall be repeated with higher amplitude.

6) The electromagnetic field strength E for the individual tag shall be calculated by use of the waveform
generator amplitude.

7) The steps 1) to_6)-shall be repeated by increasing the frequency to the next frequency step and for
the three test-frequencies defined in ISO/IEC 18047-6 (866 MHz; 915 MHz; 953 MHz).

{ the starting amplitude of the waveform generator is set above the identification electromagngtic field
preshold, then-in next steps, it shall be decreased or increased until Identification electromagnetic field
nreshold, Equrigentification IS found, such that a complete tag response can be received at Etyr igentificatign @Nd no
r incomplete tag response can be received at Etyr igentification — 0,1 dB.

o —+ —+

he’measurements shall be performed on all tags. Etyr dentification Shall be the highest value of all measured
lectromagnetic field strength E for the individual tags.

8.1.3 Test report

The test report shall give for the full band of ISO/IEC 18000-6 from 860 to 960 MHz, and for the three test
frequencies defined in ISO/IEC 18047-6, Etyr igentification VErsus frequency curves, the frequency peak(s) and
the —3 dB bandwidth for each peak plus the environmental conditions and communication parameters. All
parameters shall be recorded according to the example in Table 7.

NOTE The frequency peak is the frequency that corresponds to the minimum of Etpr igentiication-
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Table 7 — Parameters that shall be recorded for this measurement

Test: Identification electromagnetic field threshold (Etur igentification) @nd frequency peak(s)

Mounting Material:

Temperature: Humidity:
Tag Protocol: Tag Ull:
Forward Link
Modulation index: % | Data rate: kbps Data coding:
Command: Ox
Return Link
Data fate: kbps | Data coding:
Test Results
Frequency -3 db BW ETHR identification
xxx MHz xx MHz XX, XX V/m

Ethr ibenTiFIcATION VErSUs frequency curve:

866 MHz

Ethr field strength (V/m)

Frequency peak

860 870 880 890 900 910 920 930 940 950 960
Frequency (MHz)

8.2 Reading electromagnetic field threshold (Ethr read)

8.2.1 Purpose

The purgose of this test is to determine the threshold level of electromagnetic field that allows a tag reading. In
order to puccessfully read tag data; the command shall be transmitted correctly and enough energy shall be
availabld to read the tagc . Fhe reading electromagnetic field threshold, Etyr Reas, IS the minimum
electrompgnetic field allowingtag reading.

8.2.2 Test procedure

For each tag_frequency peak and for the three test frequencies defined in ISO/IEC 18047-6 (866 MH]
915 MHZ; 953 WMHz), the electromagnetic field of the generating field has to be varied from zero until a readin

g
of the me¢mery is possible; the reading shall be performed on the first and the last memory address with a read
comman@mmmmy

d

distributed. (i.e. by using the binary digits represented by the byte sequence 5A hex, 3C hex, OF hex an
FO hex throughout the memory for a four bytes memory block).

For this test the memory shall be the user memory, or in case not available any other memory that is not the
Ull memory.

The selection of system parameters shall be done in order to challenge the tag energy supply.
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Reading electromagnetic field threshold, Etyr read, measurement procedure:

1) The waveform generator shall be set to the required operating frequency of 866 MHz.

2) The waveform generator amplitude shall be set to a value below the identification electromagnetic

field threshold. This amplitude is typically zero.
3) The tag shall be inserted in the test equipment.
4) A read single block shall be continuously sent with the code generator to the first address

command and the amplitude shall be increased after each read single block command
complete tag response can be measured.

5) The data transfer shall be verified by comparison with ISO/IEC 18000-6. In case the tag res
wrong, then step 4) shall be repeated with higher amplitude.

6) The electromagnetic field strength E for the individual tag shall be calculated)by use of the v
generator amplitude.

7) The steps 3) to 6) shall be repeated with the read single block \command sent to the |
address.

8) The steps 1) to 7) shall be repeated for the three test frequencies 915 MHz, 953 MHz and
frequency peak.

I{ the starting amplitude of the waveform generator is set above the Reading electromagnetic field t
then, in next steps, it shall be decreased or increased untilReading electromagnetic field threshold,
i$ found, such that a complete tag response can be regceived at Etyr reas @nd no or incomplete tag
dgan be received at Etpr reag — 0,1 dB.

The measurements shall be performed on all<tags. Etprreas Shall be the highest value of all n
glectromagnetic field strength E for the individual tags.

8.2.3 Test report

Tlhe test report shall give the measured reading electromagnetic field threshold Etpr read fOr €ach fi

memory
until the

ponse is

vaveform

st block

for each

hreshold,

ETHR Read
esponse

neasured

equency

peak and for the three test frequencies defined in ISO/IEC 18047-6 (866 MHz; 915 MHz; 953 MHz),| plus the
gnvironmental conditions and-communication parameters. All these parameters shall be recorded acgording to
the example in Table 8,
Table 8 — Parameters that shall be recorded for this measurement
Test: Reading-electromagnetic field threshold (Etugr read)
Mounting-Material:
Temperature: Humidity:
Tag'Protocol: Tag Ull:
Forward Link
Modutatiomimdex—7% I Dataratekbps I Datatoding:
Command: 0x
Return Link
Data rate: kbps Data coding:
Data Block size: bytes Data read : 0x
Test Results
Frequency ETHR Read
xxx MHz xx,xx V/m
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8.3 Writing electromagnetic field threshold (Etur write)

8.3.1 Purpose

The purpose of this test is to determine the threshold level of electromagnetic field that allows a tag write
operation. In order to successfully write data into the tag, the data shall be transmitted correctly and enough
energy shall be available during the memory access. The writing electromagnetic field threshold (Ethr write) 1S
the minimum electromagnetic field allowing tag write operation.

8.3.2 Testprocedure

For each tag frequency peak and for the three test frequencies defined in ISO/IEC 18047-6 (866 MHz
915 MHZ; 953 MHz). the electromagnetic field of the generating field has to be varied from zero until awritin
of block [user memory is possible. The writing shall be performed on the first and the last block’ memorn
address |with a write single block command. The data shall have the same number of 1 _and-0 uniform
distributgd and its size equal to the block size.

<<G:IT

For this est the memory shall be the user memory, or in case not available any other memory that is not write
protectedl.

The seleftion of system parameters shall be done in order to challenge the tag.energy supply.
Writing glectromagnetic field threshold, Etpr write, measurement procedure:
1) [The waveform generator shall be set to the required operating frequency of 866 MHz.

2) ['he waveform generator amplitude shall be set to a_value below the identification electromagnet
field threshold. This amplitude is typically zero.

[¢)

3) [The tag shall be inserted in the test equipment.

4) A write single block to the first address miemory command shall be continuously sent with the cod
penerator and the amplitude shall be\lincreased after each write single block command until the
complete tag response can be measured.

(]

5) ['he data transfer shall be verified' by comparison with ISO/IEC 18000-6. In case the tag response is
vrong, then step 4) shall berepeated with higher amplitude.

6) [The electromagnetic field strength E for the individual tag shall be calculated by use of the waveform
penerator amplitude(

7) [The steps 3) 0 6) shall be repeated with the write single block command sent to the last blogk
address.

8) [The steps 1) to 7) shall be repeated for the three test frequencies 915 MHz, 953 MHz and for each
frequency peak.

If the startihgampiitude of the waveform generator 5 Setabove the Writing efectromagnetic flefdthreshotd,
then, in next steps, it shall be decreased or increased until Writing electromagnetic field threshold, Etyr read IS
found, such that a complete tag response can be received at Etyr wiite @and No or incomplete tag response can
be received at E1yr wiite — 0,1 dB.

The measurements shall be performed on all tags. Erprwite Shall be the highest value of all measured
electromagnetic field strength E for the individual tags.
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8.3.3 Testreport

The test report shall give the measured writing electromagnetic field threshold Eryr wiite for each frequency
peak and for the four test frequencies defined in ISO/IEC 18047-6 (866 MHz; 915 MHz; 953 MHz), plus the
written data and the size of one single block, the environment conditions and communication parameters. All
these parameters shall be recorded according to the example in Table 9.

Table 9 — Parameters that shall be recorded for this measurement

8

(

[(oXimn|

(ds)

| Test: Writing electromagnetic field threshold (Exue wiia)
Mounting Material:
Temperature : Humidity:
Tag Protocol: Tag Ull:
Forward Link
Modulation index: % Data rate: kbps Data coding:
Command:0x
Return Link
Data rate: kbps Data coding:
Data Block size: bytes Data wrote : 0x
Test Results
Frequency EtHR Write
xxx MHz xx,Xx V/im

.4.1

1)

.4 Sensitivity degradation (Spegradation)

Purpose

.4.2 Test procedure

ensitivity degradation,, Spegradation, Measurement procedure:

Tlhe purpose of this test is to determine the sensitivity degradation (directivity) of the tag in various origntations
hzimuth and elevation).

or each tag frequency peaksand for the four test frequencies defined in ISO/IEC 18047-6 (866 MHz;
15 MHz; 953 MHz), the electromagnetic field strength of the generated field has to be varied from zero until
nodulation of the tag is detected and the tag responds.

The waveform generator shall be set to the required operating frequency of 866 MHz.

2) The,'Wwaveform generator amplitude shall be set to a value below the identification electromagnetic
field threshold. This amplitude is typically zero.

3) The tag shall be inserted in the test equipment at the reference point in optimal orlentation.
Furthermereflattags-shall-beplaced-with-the flatsidefacing-the-measurementanternra—TFhe optimal

y Y ~ 9

(reference) orientation shall be the orientation of maximum sensitivity.

4) A command shall be continuously sent with the code generator and the amplitude shall be increased
after each command until the complete tag response can be measured.

5) The data transfer shall be verified by comparison with ISO/IEC 18000-6. In case the tag response is
wrong, then step 4) shall be repeated with higher amplitude.

6) The electromagnetic field strength E for the individual tag shall be calculated by use of the waveform

generator amplitude.
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7) The steps 3) to 6) shall be repeated for the tag azimuth orientations and the tag elevation orientations
(see Figure 3 and Figure 4) with 15° step size over 90° (0°, 15°, 30°, ...90°).

8) The steps 1) to 7) shall be repeated for the three test frequencies 915 MHz, 953 MHz and for each
frequency peak.

150 0° (reference position)

] 45°

90°

/ Tag
o

Test Antenna
(Circular polarization)

Figure 3 — Elevation tag orientations (Front view)

15° 0° (reference position)

45°

90°

Test Antenna Tag

(Circular polarization)

Figure 4 — Azimuth tag orientations (top view)

|f the Stﬁrﬁnn amnlitiiAd~ Af tha vwavuafarn ~AanAratar 1o ont Al tha idantifinatian Alantramannatis fiA]
g Pt GC—oOT—thiC—wa v Ctom T — et atO—ro— St O ve— i C— Gt Ca O CrCCaomagntuC—ch

threshold, then, in next steps, it shall be decreased or increased until an electromagnetic field threshold, E is
found, such that a complete tag response can be received at E and no or incomplete tag response can be
received at E — 0,1 dB.

The measurements shall be performed on 10 tags. For each orientation step, the electromagnetic field
strength threshold value is the highest value of all measured electromagnetic field strength E for the individual
tags.
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The test report shall give electromagnetic field strength threshold value and curves (E versus Azimuth and E
versus Elevation) for each frequency peak and for the four test frequencies defined in ISO/IEC 18047-6
(866 MHz; 915 MHz; 953 MHz), plus the environmental conditions and communication parameters. All these
parameters shall be recorded according to the example in Table 10.

Table 10 — Parameters that shall be recorded for this measurement

Mounting Material:
Temperature: Humidity:
Tag Protocol: Tag Ull:
Forward Link
Modulation index:% | Data rate: kbps Data coding:
Command:0x
Return Link
Data rate: kbps | Data coding:
Test Results
1° Frequency: xxx MHz
E vs. Azimuth -45°: xx,xx Vim +45°: xx,xx V/im | -90°xx,xx V/m +90°: xx,xx V/m
E vs. Elevation -45°: xx,xx Vim +45°: xx,xx V/im [<90°: xx,xx V/m +90°: xx,xx V/m

2nd Frequency : xxx MHz

Erur versus Azimuth curve:

Ethr vs Azimuth
E
a \/
£
w
-90 0 90
Azimuth (°)

Ernr versus Elevation curve:

Ethr vs Elevation

Ethr (V/m)

-

0 90
Elevation (°)

8.5.1 Purpose

8.5.2 Testprocedure

or each:tag frequency peak and for the four test frequencies defined in ISO/IEC 18047-6 (&

8.5 Maximum operatingelectromagnetic field (Eax)

he purpose of this-test is to determine the maximum electromagnetic field E.x allowing the tag identfjfication.

66 MHz;

915 MHz; 953 MHz),the generating electromagnetic field strength has to be increased from identification
Iectromagnetlc field threshold (Ethr .demlf,catlon) unt|l an identification of the tag |s not pOSSIb|e The M

Maximum operating electromagnetic field, E,.x, measurement procedure:

1) The waveform generator shall be set to the required operating frequency of 866 MHz.

naximum

2) The waveform generator amplitude shall be set to the value of identification electromagnetic field

threshold (Etur identification)-

3) The tag shall be inserted in the test equipment.

4) The tag shall be left under the magnetic field strength during 30 seconds.
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5) A command shall be continuously sent with the code generator and the amplitude shall be increased
after each command until the complete Ull can be measured.

6) The data transfer shall be verified by comparison with ISO/IEC 18000-6. In case the tag response is
wrong, then step 4) shall be repeated with a higher amplitude.

7) The waveform amplitude shall be set to the value of identification electromagnetic field threshold
(ETHR 1dentification), @and the tag shall be left under this magnetic field strength for 5 seconds.

8) The electromagnetic field strength shall be increased.

9) [The steps 4) to 8) shall be repeated until the tag can’t return its response, then note\the
blectromagnetic field strength E for the individual tag.

The megsurements shall be performed on 10 tags. E..x shall be the lowest value of, @ll’ measured
electrompgnetic field strength E for the individual tags.

The megsurements shall be repeated for the three test frequencies 915 MHz, 953 MHz and for each
frequendy peak.

8.5.3 Tiest report

The test|report shall give the measured maximum operating electromagnetic field E.x for each frequeng
peak, the¢ environmental conditions and communication parameters. Alkthese parameters shall be recorde
according to the example in Table 11.

o<

Table 11 — Parameters that shall be recorded for this measurement

Test] Maximum operating electromagnetic field (Emax)
Mourjting Material:
Temperature: Humidity:
Tag Frotocol: Tag Ull:
Forward Link
ModJlation index: % | Data rate; kbps Data coding:
Cominand: Ox
Retufn Link
Datalrate: kbps | Data coding:
Test Results
Frequency, Emax
xxx MHz XX,xxX V/Im

8.6 Survival electromagnetic field (Esyrvival)

8.6.1 Purpose

The purpose of this test is to determine the maximum electromagnetic field (Esyniva)) Value at which the tag
stops operating when exposed to this high value, even if the operating electromagnetic field is reduced to a
value in the range between Etyr igentification @Nd Emax-

8.6.2 Test procedure

For each tag frequency peak and for the four test frequencies defined in ISO/IEC 18047-6 (866 MHz;
915 MHz; 953 MHz), the electromagnetic field of the generating field has to be increased from identification
electromagnetic field threshold (Etpr gentification) UNtil the tag destruction. The survival electromagnetic field
(Esunvival) is the maximum electromagnetic field before tag destruction.
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Survival operating electromagnetic field, Esyniva, measurement procedure:

1) The waveform generator shall be set to the required operating frequency of 866 MHz.

2012(E)

2) The waveform generator amplitude shall be set to the value of identification electromagnetic field

threshold (EttR identification)-
3) The tag shall be inserted in the test equipment.

4) The tag shall be left under the electromagnetic field strength during 30 seconds.

5) The waveform amplitude shall be set to the value of identification electromagnetic field
(ETHR ientification)-

6) A command shall be continuously sent with the code generator and the amplitude shall be i
after each command until the complete Ull can be measured.

7) The data transfer shall be verified by comparison with ISO/IEC 18000+6. In case the tag res
wrong, then step 4) shall be repeated with a higher amplitude.

8) The tag shall be left under this electromagnetic field for 5 seconds:
9) The electromagnetic field strength shall be increased.

10) The steps 4) to 9) shall be repeated until the Aag’ can’t return its response, then
electromagnetic field strength E for the individual tag, record the previous value.

—

he measurements shall be performed on 10 tags?Esuniva Shall be the lowest value of all n
lectromagnetic field strength E for the individual tags:

D

'I]he measurements shall be repeated for the’three test frequencies 915 MHz, 953 MHz and
frequency peak.

8.6.3 Testreport

Tlhe test report shall give the measured maximum operating electromagnetic field Egyniva for each fi
peak and for the four testfrequencies defined in ISO/IEC 18047-6 (866 MHz; 915 MHz; 953 M
gnvironmental conditions and-communication parameters. All parameters shall be recorded accordi
gxample in Table 12.

Table 12 — Parameters that shall be recorded for this measurement

hreshold

hcreased

ponse is

hote the

neasured

for each

equency
Hz), the
ng to the

Test: Survival electromagnetic field (Esyrvival)
MountingMaterial:
Temperature: Humidity:
Xag/Protocol: Tag Ull:
Forward Link
Moduration Index: 7o i Data rate: Kbps i Data coding:
Command:0x
Return Link
Data rate: kbps Data coding:
Test Results
Frequency Esurvival
xxx MHz xx,Xx V/Im
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8.7 Delta radar cross section (ARCS)

8.7.1 Purpose

The purpose of this test is to determine the delta radar cross section and the angle information during the tag
backscattering for different electromagnetic field strength. The angle information, A, is the phase difference

between

a tag modulated state and an un-modulated state.

8.7.2 Test procedure

For eac?l\ tag frequency peak and for the three test frequencies defined in ISO/IEC 18047-6 (866 MKz

915 MHz
electrom
regular s
measure
ISO/IEC

Delta rad

7)

The mes

lowest value of all individuaktags measurements.

8.7.3 Test report

The test
identifica
(Emax), t

; 953 MHz), the electromagnetic field of the generating field has to be increased from identificatio
agnetic field threshold (Etyr identification) 0 the maximum operating electromagnetic field (Ewmax) with
tep such that there is a minimum of 10 points of delta radar cross section and angle information, Aq
ments. The delta radar cross section and the angle information shall be calculated aceording to th
18047-6 conformance measurement.

[\ s IR

[

ar cross section, ARCS, and angle information, Ap, measurement procedure:

The waveform generator shall be set to the required operating frequency '0f/866 MHz.

[oN

The waveform generator amplitude shall be set to the value of identification electromagnetic fiel
hreshold (Ethr identification)-

The tag shall be inserted in the test equipment.
A command shall be continuously sent with the code.

The delta radar cross section and angle information shall be measured according to the
SO/IEC 18047-6 procedure that is applicable-for the Type of the DUT (e.g. Type A.).

The electromagnetic field strength E shall’be increased until maximum operating electromagnet
field (Evwax) and the measurements ofi-delta radar cross section and angle information shall b
berformed for each electromagnetie-field strength step.

[CNe)

The steps 1) to 6) shall be repeated for the three test frequencies 915 MHz, 953 MHz and for each
frequency peak.

surements shall be pérformed on 10 tags. The ARCS value and angle information, A, shall be the

report shall give the ARCS curve and the angle information curve versus electromagnetic field fro
tion electromagnetic field threshold (Etpr igentification) 10 the maximum operating electromagnetic fiel
he- environment conditions and communication parameters. These parameters shall be recorde

accordin

O ta’'the example in Table 13

26
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Table 13 — Parameters that shall be recorded for this measurement

Test: Delta radar cross section (ARCS) & angle information

Mounting Material:

Temperature: Humidity:

Tag Protocol: Tag UlI:

Forward Link

Modulation index: % | Data rate: kbps Data coding:
Command: 0x

Return Link

Data rate: kbps | Data coding:

Test Results

Frequency : xx MHz

ARCS vs E Ao vs E
E < /x
= e
S
4
< T T
Emin Emax Emin Ema
E (V/m) E (V/m)

8.8.1

(o]

.8.2

[ONE (o x|

—

8.8.2.1

8.8 Interference rejection (lrejection)

Tlhe purpose of this test is to determine the interference rejection ability of the tag.

Purpose

Test procedure

or each tag frequency peak and forithe four test frequencies defined in ISO/IEC 18047-6 (8§66 MHz;
15 MHz; 953 MHz), the interferer\electromagnetic field has to be increased relative to the|l desired
lectromagnetic field until the tag can’no longer demodulate the desired generator command. For thig test, the
est set-up described in sub clause 6.3.1 is used.

Continuous wave (CW) interference rejection:

The desired\generator shall be set to the required operating frequency of 866 MHz.

2) The desired generator waveform amplitude shall be set to the value of identification electromagnetic
field\thfeshold (EtuRr identification)-

3)>Fhe interferer generator shall be set to the operating frequency of 866 MHz +/-0 Hz frequency offset.

4) The interferer generator amplitude shall be set to a value below identification magnetic field threshold,
which is typically zero.

5) The tag shall be inserted in the test equipment.

6) The interferer generator amplitude shall emit a CW signal at increasing amplitude until the tag can no
longer demodulate the desired generator command.

7) The interferer electromagnetic field strength E shall be calculated by use of the interferer generator

amplitude.
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8)

9)

The megsurements shall be performed on all tags. The interferer electromagnetic field strength value shall be
the lowest value of all measured interferer electromagnetic field strength E for the individual tags.

8.8.3 Tlest report

The test

frequendy peak and for the four test frequencies defined in ISO/IEC 18047-6 (866 MHz; 915 MHz; 953 MHZz

plus the
accordin

The steps 3) to 7) shall be repeated for the interferer frequency offsets +/- 200, +/- 400, +/- 500,
+/- 600, +/- 800 +/- 1000 kHz and +/- 1200 kHz.

The steps 1) to 8) shall be repeated for the three test frequencies 915 MHz, 953 MHz and for each
frequency peak.

Modulated interference rejection:

The desired generator shall be set to the required operating frequency of 866 MHz.

The desired generator waveform amplitude shall be set to 6 dB above the value of identification
blectromagnetic field threshold (Etyr igentification)-

The interferer generator shall be set to the operating frequency of 866 MHz +/-0 Hz frequehey- offset.

The interferer generator amplitude shall be set to a value below identification magnetic\field threshold,
which is typically zero.

The tag shall be inserted in the test equipment.
The interferer generator amplitude shall send an appropriate command\at increasing or decreasing
amplitude in 0,25 dB steps until the tag replies to exactly 50% of the*desired generator command at

he given amplitude level.

The interferer electromagnetic field strength E shall be calculated by use of the interferer generatq
amplitude.

=

The steps 3) to 7) shall be repeated for the interferer frequency offset +/- 200, +/- 400, +/- 50(
+/- 600, +/- 800, +/- 1000 kHz and +/- 1200 kHz.

The steps 1) to 8) shall be repeated for the three test frequencies 915 MHz, 953 MHz and for each
frequency peak.

report shall give the interferer electromagnetic field strength for each frequency offset for each

environment conditions and communication parameters. All these parameters shall be recorded
j to the example.inT'able 14.

Table 14 — Parameters that shall be recorded for this measurement

Test: Interference.rejection (lresection)

Mounting Material:

Temperatute: Humidity:
Tag Protocol: Tag Ull:
Forward Link
Modulation index: % | Data rate: kbps Data coding:
Command: 0x
Return Link
Data rate: kbps | Data coding:
Test Results
Interferer frequency Offset (kHz) | 0 | 200 |+200 | -400 [ +400 | -600 | +600 | -800 | +800 | -1000 [+1000] -1200 | +1200

Frequency: xxx MHz

CW interference rejection

Modulated interference rejection

28
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8.9 Maximum identification fade rate (Erage identification)

8.9.1

Purpose

The purpose of this test is to determine the maximum electromagnetic-field fade rate that a tag can tolerate
during identification.

8.9.2 Test procedure

915

1)
2)

ETHR identification + 9 dB

ETHR identification
’W A4 \ N \

lentification fade-rate measurement procedure:

V peak and for the four te requer

066 MHz;

ed ag 11 a

MHz; 953 MHz), modulate the electromagnetic field strength (i.e. amplitude modulate the fieldignvelope)
each frequency step, with an increasing triangle wave modulation rate, until the tag stops résponding (see

igure 5).

the tag can’t respond.
E (V/m)

A Maximum fade (slew) rate; the tag respornds.

\\tz x Hz x Hz

ETHR identification = 3 dB T
Time (s)
= Command === Tag response
Fade rate (V/m.s)= —— = 2.AELF With:  AE : Electomagnetic field variation in V/m
T/2 T : Period Time in seconds
F : Frequency in Hz

Figure 5 — Fade rate measurement

Thewaveform generator shall be set to the required operating frequency of 866 MHz.

The waveform generator amplitude shall be set to be 3 dB above the tag’s minimum electromagnetic
field identification threshold and the maximum waveform generator amplitude shall be sef to 9 dB
above the tag’s minimum electromagnetic field identification threshold

3)

4)

The tag shall be inserted in the test equipment.

The waveform generator shall be set to send an appropriate command, so that the tag repeatedly
returns its Ull. The data transfer shall be verified by comparison with ISO/IEC 18000-6. The
amplitude envelope shall be modulated, as described in step (2), using triangle-wave modulation,
from 0 Hz to the frequency at which the tag stops responding. The triangle-wave modulation
frequency shall be recorded.

The electromagnetic field fade (slew) rate E shall be calculated by use of triangle-wave envelope’s
frequency.
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6)

The steps 4) to 5) shall be repeated for the three test frequencies 915 MHz, 953 MHz and for each

frequency peak.

The measurements shall be performed on all tags. Erage dentification Value shall be the lowest value of all
measured electromagnetic field fade rate E for the individual tags.

8.9.3 Test report

The test report shall glve for each frequency peak and for the four test frequencies defmed in

ISO/IEC

condition

in Table

s, and communlcatlon parameters All these parameters shaII be recorded accordlng to the example
15.

Table 15 — Parameters that shall be recorded for this measurement

Test:|Maximum identification fade rate (Erade ientification)
Mounting Material:
Temgerature: Humidity:
Tag Hrotocol: Tag Ull:
Forwprd Link
Moduyation index: % | Data rate: kbps Data coding:
Comrpand: Ox
Retufn Link
Data rate: kbps ‘ Data coding:
Test Results
Frequency Triangle wave modulation frequéncy EFade Identification

xxx MHz xx Hz

xX,xx V/ m.s

8.10 Maximum write fade rate (Efage write)

8.10.1 Purpose

The purq

during w

riting.

8.10.2 Tlest procedure

For eac

915 MHZ;

at each

Write fadetrate measurement procedure:

1)
2)

3)

4)

30

ose of this test is to determine'the maximum electromagnetic-field fade rate that a tag can tolerate

n tag frequency )peak and for the four test frequencies defined in ISO/IEC 18047-6 (866 MHZz;
953 MHz), modulate the electromagnetic field strength (i.e. amplitude modulate the field envelopg
frequency-step, with an increasing triangle wave modulation rate, until the tag stops writing (se
Figure 5).

N

[N

The waveform generator shall be set to the required operating frequency of 866 MHz.

The waveform generator amplitude shall be set to be 3 dB above the tag’s minimum electromagnetic
field identification threshold and the maximum waveform generator amplitude shall be set to 9 dB
above the tag’s minimum electromagnetic field identification threshold.

The tag shall be inserted in the test equipment.

The waveform generator shall be set to send an appropriate command, so the tag repeatedly writes

its memory and returns a valid indicator that the writing was

successful. The data transfer shall be

verified by comparison with ISO/IEC 18000-6. Modulate the command amplitude envelope, as
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described in step (2), using triangle-wave modulation, from 0 Hz to the frequency at which the tag
stops writing correctly. The triangle-wave modulation frequency shall be recorded.

The electromagnetic field fade (slew) rate E shall be calculated by use of triangle-wave envelope’s
frequency.

The steps 4) to 5) shall be repeated for the three test frequencies 915 MHz, 953 MHz and for each
frequency peak.

The measurements shall be performed on all tags. Erage wiite Value shall be the lowest value of all measured

lectromagnetic field fade rate E for the individual tags.

.10.3

Test report

he test report shall give for each frequency peak and for the four test freguencies dgfined in
IBO/IEC 18047-6 (866 MHz; 915 MHz; 953 MHz), the Erage wite Versus frequehcy, the envirpnmental
nditions, and communication parameters. All these parameters shall be recorded according to the|example

im Table 16.

Table 16 — Parameters that shall be recorded for this)measurement

Test: Maximum identification fade rate (Eragde write)

Mounting Material:

Temperature: Humidity:

Tag Protocol: Tag Ull:

Forward Link

Modulation index: % Data rate: kbps Data coding:
Command: Ox

Return Link

Data rate: kbps Data coding:

Data Block size: bytes Data wrote : Ox

Test Results

Frequency Triangle wave modulation frequency Erade write

xxx MHz xx Hz xX,xx V/ m.s

9.1.1

9 Functional tests for 433,920 MHz propagative tags as defined in ISO/IEC 18000-7

9.1 Identification electromagnetic field threshold (Etyr igentification) @nd frequency tolerance

Purpose

Thisitest determines the electromagnetic field threshold level required for tag identification when using an

ISOMTEC T8000-7 reader functioning in Master-Slave mode (Interrogator Talks First or ITF).

The identification electromagnetic field threshold, Etpr identification, 1S the minimum electromagnetic field that
allows a tag to be identified.

9.1.2

Test procedure

The specification for ISO/IEC 18000-7 tags and readers specifies an operating frequency of 433,920 MHz
(x20ppm), which is approximately £8,7 kHz. Since both the reader and the tag may be shifted by 20ppm, and
potentially in opposite directions, the system must function within £+40ppm (approximately 17,4 kHz) of the
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nominal centre frequency. For convenience in setting up the signal generator, use a centre frequency low of
433,900 MHz, nominal of 433,920 MHz, and a high of 433,940 MHz for the following tests.

Identification electromagnetic field threshold, Etyr igentification, Measurement procedure:
1) Set up all test equipment in an anechoic chamber or some other fully characterized and controlled
location free from interference sources and propagation influences, such as significant signal

reflections, absorptions, or blockages.

Tests should be run using a known reference antenna attached to the signal source and receiver.

Recommended test distance between the tag’'s location and the reference antenna should. be
P meters, minimum, with 3 meters preferred.

2) PBet a signal source to transmit FSK with a 433,920 MHz centre frequency, using FSK modulation gt
50 kHz with waveforms and timings as specified in ISO/IEC 18000-7. The signal-source’s outpuyt
evel must be adjustable over a 100 dB range in 10 dB steps, with at least 10 dBnhavailable as the
Maximum output.

As a modulator for this signal source, use a code generator certified to-proeperly generate relevant
command sequences and timing.

The generator should be set up so that the following conditions exist when modulated:

Symbol LOW = fc +50 kHz (433,970 when centred,at433,920 MHz)
Symbol HIGH = fc -50 kHz (433,870 MHz when centred at 433,920 MHz)

3) Mse an FSK receiver and decoder to receive, decode, and send tag responses to appropriate
monitoring software so tag responses can be evaluated. Synchronize the decoder with the code
henerator so all protocol timing can be maintained-within correct relationships.

[oN

4) Mount the tag being evaluated on a minimum 20 x 20 inch metal sheet reflector for this test, attache]
n the mounting configuration specified for’the specific tag model being evaluated. Orient the tag s
ts main response is facing the sourcesignal.

O

5) Alternatively, depending on expected tag usage, the tag can be placed on a non-metallic mounting
blate or pole, or attached in the\mounting configuration specified for the tag model being evaluated.

[oN

6) RAdjust the signal source._for minimum output, then send a Wakeup Header command followe
mmediately by a Collect command as defined in ISO/IEC 18000-7. Adjust the signal source until th
ag under test responds reliably.

[0

7) Record data for_the tag when mounted vertically, then when horizontally polarized.
8) Repeat steps 6) and 7) after increasing the centre frequency to 433,940 MHz.

8) Repeat steps 6) and 7) after decreasing the centre frequency to 433,900 MHz.

9) Perform the measurements in steps 6) and 7) on all tags. The Etur igentification Value is the greatest
electromagnetic field strength noted out of all measurements.

NOTE If one tag is clearly lower in sensitivity than all others—requires more signal before it will respond—it should
be removed from the tests and replaced with another tag.

9.1.3 Test report

The test report provides data recorded for the system’s lower, nominal, and upper tolerance limits. The
environmental conditions and communication parameters shall be recorded according to the example in
Table 17.
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Table 17 — Parameters recorded for E1hr 1dentification Measurement

Test: Identification electromagnetic field threshold (Erhr igentification) at centre frequency and +/-40ppm)

Mounting Material:

Temperature: Humidity:
Tag Protocol: Tag Ull:
Forward Link
Deviation (kHz): | Data Rate: kbps Data Coding:
Command: Wakeup followed by Collect command
Return Link
Data Rate: kbps | Data Coding:
Test Results
Centre Frequency fc — 40ppm fc +40ppm
xxx MHz xxx MHz xxx MHz
ETHR identification: XX, XX dBuV/m ETHR identification: XX, XX dBuV/m ETHR identification: XX, XX,dBuV/m
ID: ID: ID:

9.2.1

9.2 Reading electromagnetic field threshold (Ethr read) and frequéncy tolerance

9.2.2 Test procedure

Hor this test, use user memory or, if this-is-not available, any other memory that is not the Ull memory

Purpose

'Ilhis test determines the electromagnetic field threshold level that,altows a tag reading. To successfully read
tag data, transmit the command correctly, with enough enérgy available to read the tag. The reading
glectromagnetic field threshold, Etyr read, IS the minimum ele€tromagnetic field that allows tag readingd.

Run the tests at 433,920 MHz, nominal, then at 433,900 MHz (-40ppm) and 433,940 MHz (+40ppm]. Set the
signal source’s electromagnetic field below the Jevel that allows a tag to respond to a command, then|increase
the field to a level where it is possible to read the tag’s ID and memory contents.

he specification for ISO/IEC 18000-7 tags and readers specifies an operating frequency of 433,020 MHz
(£20ppm), which is approximately +8,7 kHz. Since both the reader and the tag may be shifted by 20ppm and
otentially in opposite directions, the system must function within +40ppm (approximately 17,4 kHg) of the

ominal centre frequency.

or convenience imSetting up the signal source, use a low frequency of 433,900 MHz, nominal centre

—h

1)

equency of 433,920 MHz, and a high frequency of 433,940 MHz for the following tests.

Reading eleétremagnetic field threshold, Etyr read, measurement procedure:

Set up all test equipment in an anechoic chamber or some other fully characterized and gontrolled
location free from interference sources and propagation influences, such as significant signal
reflections, absorptions, or blockages.

Tests should be run using a known reference antenna attached to the signal source and receiver.

Recommended test distance between the tag’s location and the reference antenna should be
2 meters, minimum, with 3 meters preferred.

Set a signal source to transmit FSK with a 433,920 MHz centre frequency, using FSK modulation at
150 kHz with waveforms and timings as specified in ISO/IEC 18000-7. The signal source’s output
level must be adjustable over a 100 dB range in 10 dB steps, with at least 10 dBm available as the
maximum output.
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NOTE
be remov

9.23 T

The test
environnjental conditions and communication parameters according to the example in Table 18.

34

6)

7)
8)
9)

10) 1

Use a code generator certified to properly generate relevant command sequences and timing as a
modulator for this signal source.

The generator should be set up so the following conditions exist when modulated:

Symbol LOW = fc +50 kHz (433,970 MHz when centred at 433,920 MHz)
Symbol HIGH = fc -50 kHz (433,870 MHz when centred at 433,920 MHz)

Use an FSK receiver and decoder to receive, decode, and send tag responses to appropriate
monitoring _software so tag responses can be evaluated. Synchronize the decoder with the code
henerator so all protocol timing can be maintained within correct relationships.

[oN

Mount the tag being evaluated on a minimum 20 x 20 inch metal sheet reflector for this test, @ttache,
n the mounting configuration specified for the specific tag model being evaluated. Orientthe tag s
ts main response is facing the source signal.

O

Alternatively, depending on expected tag usage, the tag can be placed on a non=metallic mounting
blate or pole, or attached in the mounting configuration specified for the tag model being evaluated.

Adjust the signal source for minimum output, then send a Wakeup Header command followed
mmediately by a Collect With Data command as defined in 18000-7.-Adjust the signal source unfi
he tag under test responds reliably.

Record the data for the tag when mounted vertically, then when_ horizontally polarized.
Repeat steps 6) and 7) after increasing the centre frequengy to 433,940 MHz.

Repeat steps 6) and 7) after decreasing the centre frequency to 433,900 MHz.

Mleasure all tags. The Erpr read Value is the greatest electromagnetic field strength noted out of 4
measurements.

If one tag is clearly lower in sensitivity than\all others—requires more signal before it will respond—it should
bd from the tests and replaced with anothertag.

est report

report provides data recorded for the system’s lower, nominal, and upper tolerance limits. Record the

Tabte 18 — Parameters recorded for E1yr read measurement

Test: Reading electromagnetic field threshold (Erur read) at centre frequency and +40ppm)
Mounting Material:
Tempgrature: Humidity:
Tag Protocol: Tag Ull:
Forward Link
DeviatiorrfkHz): | BaterRate: kbos Bata-Coding:
Command: Wakeup followed by Collect With Data command
Return Link
Data Rate: kbps Data Coding:
Test Results
Centre Frequency fc — 40ppm fc +40ppm
xxx MHz xxx MHz xxx MHz
ETHR Read: xx,Xxx dBuV/m ETHR Read: xx,xx dBuV/m ETHR Read: xx,xx dBuV/m
ID & Data: ID & Data: ID & Data:
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9.3 Writing electromagnetic field threshold (Etnr write)

9

3.1

Purpose

This test determines the electromagnetic field threshold level that allows a tag write operation. To successfully
write data into the tag, transmit the data correctly, with enough energy available during the memory access.
The writing electromagnetic field threshold (Etxr write) is the minimum electromagnetic field allowing a tag write
operation.

9.3.2 Test procedure

R
S
W

=

1)

or this test, use user memory or, if this is not available, any other memory that is not¢he 'Ull memory

Vriting electromagnetic field threshold, Etpr wiite, Measurement procedure:

un tests at 433,920 MHz, nominal, and at 433,900 MHz (-40ppm) and 433,940 MHz (+40ppm)| Set the
gnal source’s electromagnetic field below the level that allows a tag to respond to a command tp a level
here it is possible to write the tag’s memory.

Set up all test equipment in an anechoic chamber or some other. fully characterized and gontrolled
location free from interference sources and propagation influences, such as significant signal
reflections, absorptions, or blockages.

Tests should be run using a known reference antenna attached to the signal source and recdiver.

Recommended test distance between the tag’silocation and the reference antenna should be
2 meters, minimum, with 3 meters preferred.

Set a signal source to transmit FSK with a*433,920 MHz centre frequency, using FSK modulation at
150 kHz with waveforms and timings astspecified in ISO/IEC 18000-7. The signal sourcefs output
level must be adjustable over a 100 dB-range in 10 dB steps, with at least 10 dBm availabje as the
maximum output.

As a modulator for this signal’source, use a code generator certified to properly generate| relevant
command sequences and timing.

The generator shouldsbe set up so the following conditions exist when modulated:

Symbol LOW = fc +50 kHz (433,970 MHz when centred at 433,920 MHz)
Symbol HIGH = fc -50 kHz (433,870 MHz when centred at 433,920 MHz)

Use an~kSK receiver and decoder to receive, decode, and send tag responses to appropriate
monitoring software so tag responses can be evaluated. Synchronize the decoder with the code
generator so all protocol timing can be maintained within correct relationships.

Mount the tag being evaluated on a minimum 20 x 20 inch metal sheet reflector for this test, jattached
in the mounting configuration specified for the specific tag model being evaluated. Orient the tag so
its main response is facing the source signal.

Alternatively, depending on expected tag usage, the tag can be placed on a non-metallic mounting
plate or pole, or attached in the mounting configuration specified for the tag model being evaluated.

Adjust the signal source for minimum output, then send a Wakeup Header command followed
immediately by a Write command as defined in ISO/IEC 18000-7. Adjust the signal source until the
tag under test responds reliably.

Record the data for the tag when mounted vertically, then when horizontally polarized.

Repeat steps 6) and 7) after increasing the centre frequency to 433,940 MHz.
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9)

Repeat steps 6) and 7) after decreasing the centre frequency to 433,900 MHz.

10) Measure all tags. The Eryr wiite Value is the greatest electromagnetic field strength noted out of all
measurements.

NOTE

If one tag is clearly lower in sensitivity than all others—requires more signal before it will respond—it should
be removed from the tests and replaced with another tag.

9.3.3 Test report

The test

environmental conditions and communication parameters according to the example in Table 19.

Table 19 — Parameters recorded for Etygr write measurement

Test:|Writing electromagnetic field threshold (Etur write) at centre frequency and *40ppm)

Mounfing Material:

Temperature: Humidity:

Tag Hrotocol: Tag Ull:

Forward Link

Devigtion (kHz): | Data Rate: kbps Data Coding:

Command: Wakeup followed by Write command

Retuin Link

Data Rate: kbps | Data Coding:

Test Results
Centre Frequency fc — 40ppm fc +40ppm
xxx MHz xxx MHz xxx MHz

EtHR Write xx,xx dBuV/m EthR write xx,xx dBuV/im EthR write xx,xx dBuV/m
9.4 Sgqnsitivity Directivity (Spirectivity)
9.4.1 Purpose

This test
This, of (
which th
20x 20

210, 225, 240, 255, 270, 285, 300 315 330 and 345 degrees However |f the tag is mounted on a metaI

est procedure

plate, only 0-90 and 315-345 degree levels need to be taken.

36

determines the tag’s sensitivity to.various orientations, such as azimuth and elevation (see Figure 6).
ourse, is a determination of the directivity of the tag. Determine the directivity under all conditions fg
e tag is designed. Thismay include the tag being mounted on a metal surface (a reflector ¢
nches being representative) or on a non-metallic object, such as a cardboard box or wooden post.

report provides data recorded for the system’s lower, nominal, and upper tolerance limits. Record theL

= =

[O RN

~~
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Figure 6 — Azimuth and elevation-pattern

ensitivity Directivity, Spirecivity, measurement procedure:

Set up all test equipment in an anechoic chamber or some other fully characterized and g
location free from interference sources\and propagation influences, such as significa
reflections, absorptions, or blockages.cThis is particularly important when measuring tag
since any reflections will distort the pattern measurement.

Tests should be run using a known reference antenna attached to the signal source and rece

Recommended test distance between the tag’s location and the reference antenna s
2 meters, minimum, with_3-meters preferred.

Set a signal source,to transmit FSK with a 433,920 MHz centre frequency, using FSK mod
150 kHz with waveforms and timings as specified in ISO/IEC 18000-7. The signal source
level must be-adjustable over a 100 dB range in 10 dB steps, with at least 10 dBm availab,
maximumdoutput.

Use.a<code generator certified to properly generate relevant command sequences and tin
modulator for this signal source.

The generator should be set up so the following conditions exist when modulated:

ontrolled
nt signal
patterns
iver.

hould be
ilation at

s output
e as the

ing as a
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Symbot tOW—="Tc+50kHz (433,970 Mz whenmcentredat 433,920 vtiz)

Symbol HIGH = fc -50 kHz (433,870 MHz when centred at 433,920 MHz)

Use an FSK receiver and decoder to receive, decode, and send tag responses to appropriate
monitoring software so tag responses can be evaluated. Synchronize the decoder with the code
generator so all protocol timing can be maintained within correct relationships.

Mount the tag being evaluated on a minimum 20 x 20 inch metal sheet reflector for this test, attached
in the mounting configuration specified for the specific tag model being evaluated. Orient the tag so
its main response is facing the source signal. If mounted on a metal sheet, only +90 degrees from
zero reference between tag and reader needs to be evaluated.
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5) Alternatively, depending on expected tag usage, the tag can be placed on a non-metallic mounting
plate or pole, or attached in the mounting configuration specified for the tag model being evaluated. If
used in this manner, take a full 360-degree pattern.

6) Adjust the signal source for minimum output, then send a Wakeup Header command followed
immediately by a Collect command as defined in ISO/IEC 18000-7. Adjust the signal source until the
tag under test responds reliably.

7) Record the data for the tag when mounted vertically, then when horizontally polarized.

8) Repeat steps 6) and 7), rotating the azimuth by 15 degrees until data has been taken for 0, 15, 30,4
50, 75, 90, 105, 120, 135, 150, 165, 180, 195, 210, 225, 240, 255, 270, 285, 300, 315, 330, and\34
Hegrees, while elevation remains at 0 degrees.

o on

NOTE a metal mounting plate has been used to mount the tag, measurements can be restrictédito 0-90 then
470-345 degrees, since radiation between 105-255 degrees will be blocked by the metal mounting’surface.

9) Repeat steps 6) and 7), rotating the elevation by 15 degrees until data has been taken for 0, 15, 30,
15, 60, 75, 90, while azimuth remains at O degrees.

10

~

Measure all tags. The Spiecivity Value is the greatest electromagnetic field ‘strength noted out of 4
measurements.

9.4.3 Test report

The testreport gives for each angle the Spircivity Values and curvesy(E*versus azimuth and E versus elevatior
plus allrﬁnvironmental conditions and communication parametets.>Record all these parameters according t
the exanple in Table 20.

o=

Table 20 — Parameters recorded for Spjrectiviy Measurement

Test:|Sensitivity directivity (Spirectivity)
Mounting Material:

Temgerature: Humidity:

Tag Hrotocol: Tag)ull:

Forwprd Link

Modulation Index: % ' Data Rate: kbps | Data Coding:
Comrpand: 0x

Return Link

Data Rate: kbps | Data Coding:

Test Results

Eaum) VS. Azimuth -15°: -30°: -45°: -60°: -75°% -90°:
Egsuym) VS. Azimuth 15°: 30°: 45°: 60°: 75°: 90°:
Esuym) vs. Elevation 15°: 30°: 45°: 60°: 75°: 90°:
SpirecfvifyVersus Azimuth curve: Spirectivityy Versus Elevation curve:
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9.5 Interference rejection (Irejection)

9.5.1

Purpose

This test determines the interference rejection ability of the tag.

9.5.2 Test procedure

A tag is placed in the test setup, and the signal source’s level is set to 3 dB above Erpyrreaq SO that the tag is

second, unmodulated signal source at 433,920 MHz is set to a level 20 dB below the Etyr'reaq Igvel, then
the level is increased until the tag no longer responds to the Wake Up plus Collect commands.| This is
nsidered the tag’s On Channel |rgjeciion l€vel. This is repeated for the 1 adjacent channel (+250 kHz) and

" adjacent channel (500 kHz).

.5.2.1

1)

Unmodulated interference rejection:

Set up all test equipment in an anechoic chamber or some other fully characterized and dontrolled
location free from interference sources and propagation influences, such as significant signal
reflections, absorptions, or blockages.

Tests should be run using two identical reference antenfias attached to two signal sources, |with one
antenna also connected to a receiver.

Recommended test distance between the tag’s location and the source antennas should be 2 meters,
minimum, with 3 meters preferred. The two antennas should be equal in gain and separdted from
each other by at least one wavelength to reduce interactions between them.

Set a signal source to transmit FSK witt a 433,920 MHz centre frequency, using FSK modulation at
150 kHz with waveforms and timings*as specified in ISO/IEC 18000-7. The signal sourcefs output
level must be adjustable to the Etigreaq level plus 3 dB.

Use a code generator certified to properly generate relevant command sequences and timing as a
modulator for this signal source.

The generator shouldbe set up so the following conditions exist when modulated:

Symbal LOW = fc +50 kHz (433,970 MHz when centred at 433,920 MHz)
Symbol HIGH = fc -50 kHz (433,870 MHz when centred at 433,920 MHz)

Use an‘FSK receiver and decoder to receive, decode, and send tag responses to appropriate
monitering software so tag responses can be evaluated. Synchronize the decoder with the code
generator so all protocol timing can be maintained within correct relationships.

Mount the tag being evaluated on a minimum 20 x 20 inch metal sheet reflector for this test, [attached
in the mounting configuration specified for the specific tag model being evaluated. Orient the tag so

its main response is facing the source signal.

Alternatively, depending on expected tag usage, the tag can be placed on a non-metallic mounting
plate or pole, or attached in the mounting configuration specified for the tag model being evaluated.

Adjust the signal source for minimum output, then send a Wakeup Header command followed
immediately by a Collect command as defined in ISO/IEC 18000-7. Adjust the signal source until the
tag under test responds reliably (Etyr read), then increase the signal by 3 dB.

Adjust the second unmodulated signal source to 433,920 MHz. Set the level to 20 dB below the
EtHr Read lEVEI SEL in Step 6.
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9)

10)

11)

12

~

13

~

14

~

15

~

16)

9.5.2.2

40

Adjust the second generator to the level at which the tag no longer responds to the Wake Up plus
Collect commands from the 1° generator. This is considered the tag's Co-Channel Irgjecion l€VEL.
Record this value in Table 21 below.

Adjust the second unmodulated signal source to 433,920 MHz + 250 kHz (434,170 MHz). Set the
level to 20 dB below the Etpr reaq l€VEl Set in step 6.

Adjust the second generator to the level at which the tag no longer responds to the Wake Up plus
Collect commands from the 1% generator. This is considered the tag’s upper 1% Adjacent Channel
Irejection l€VEl. Record this value in Table 21 below.

Adjust the second unmodulated signal source to 433,920 MHz — 250 kHz (433,670 MHz). Set.th
evel to 20 dB below the Etpr reaq leVvel set in step 6.

[¢]

Adjust the second generator to the level at which the tag no longer responds to the Wake Up plus
Collect commands from the 1% generator. This is considered the tag’s lower 1% Adjacent Channgl
Rejection l€Vel. Record this value in Table 21 below.

Adjust the second unmodulated signal source to 433,920 MHz + 500 kHz((434,420 MHz). Set the
evel to 20 dB below the Etpr reaq level set in step 6.

Adjust the second generator to the level at which the tag no longer responds to the Wake Up plu
Collect commands from the 1% generator. This is considered the tag’s upper 2™ Adjacent Channé
Rejection l€VeEl. Record this value in Table 21 below.

= 0

Adjust the second unmodulated signal source to 433,920.MHz — 500 kHz (433,470 MHz). Set th
evel to 20 dB below the Etxrread l€Vel set in step 6.

[0

Adjust the second generator to the level at which*the tag no longer responds to the Wake Up plu
Collect commands from the 1% generator. This.is considered the tag’s lower 2" Adjacent Channé
rejection l€Vel. Record this value in Table 21 below.

=0

Modulated interference rejection:

Set up all test equipment in an ahechoic chamber or some other fully characterized and controlled
ocation free from interference’ sources and propagation influences, such as significant signal
reflections, absorptions, or blockages.

lTests should be run using-two identical reference antennas attached to two signal sources, with onge
Antenna also connected-to a receiver.

Recommendeddest distance between the tag’s location and the source antennas should be 2 metersg,
minimum, with~3" meters preferred. The two antennas should be equal in gain and separated from
bach other-by at least one wavelength to reduce interactions between them.

50 kHz with waveforms and timings as specified in ISO/IEC 18000-7. The signal source’s outpuit
level plus-3 dB.

Set signal source 1 to transmit FSK with a 433,920 MHz centre frequency, using FSK modulation T

evel must bhe QHJil 1Istable to the E

TN Redd

Use a code generator certified to properly generate relevant command sequences and timing as a
modulator for this signal source.

The generator should be set up so the following conditions exist when modulated:

Symbol LOW = fc +50 kHz (433,970 MHz when centred at 433,920 MHz)
Symbol HIGH = fc -50 kHz (433,870 MHz when centred at 433,920 MHz)

© ISO/IEC 2012 — All rights reserved


https://standardsiso.com/api/?name=d4af8c5228112aed87c11642307c06cc

3)

ISO/IEC 18046-3:2012(E)

Use an FSK receiver and decoder to receive, decode, and send tag responses to appropriate
monitoring software so tag responses can be evaluated. Synchronize the decoder with the code
generator so all protocol timing can be maintained within correct relationships.

Mount the tag being evaluated on a minimum 20 x 20 inch metal sheet reflector for this test, attached
in the mounting configuration specified for the specific tag model being evaluated. Orient the tag so
its main response is facing the source signal.

Alternatively, depending on expected tag usage, the tag can be placed on a non-metallic mounting
plate or pole, or attached in the mounting configuration specified for the tag model being evaluated.

9)

Adjust the signal source for minimum output, then send a Wakeup Header command |followed
immediately by a Collect command as defined in ISO/IEC 18000-7. Adjust the signal"seurce until the
tag under test responds reliably (Ethr read), then increase the signal by 3 dB.

Adjust the second modulated signal source to 433,920 MHz. Set the level*to 20 dB bglow the
EtHr Read lEVEI SEL iN StEp 6.

Adjust the second generator to the level at which the tag no longer’responds to the Wakg Up plus
Collect commands from the 1% generator This is considered the\tag’'s Co-Channel Irgjedion lEVEL.
Record this value in Table 21 below.

Adjust the second modulated signal source to 433,920 MHz#+ 250 kHz (434,170 MHz). Set|the level
to 20 dB below the Ethr read leVeEl set in step 6.

10) Adjust the second generator to the level at which:the tag no longer responds to the Wakeg Up plus

Collect commands from the 1% generator. This.i§ considered the tag’s upper 1* Adjacent|Channel
Irejection I€VEl. Record this value in Table 21 below.

11) Adjust the second modulated signal source to 433,920 MHz — 250 kHz (433,670 MHz). Set|the level

to 20 dB below the Etxr read l€VEl SEL in'step 6.

12) Adjust the second generator to the“level at which the tag no longer responds to the Wake Up plus

Collect commands from the.1%generator. This is considered the tag’s lower 1*' Adjacent|Channel
Irejection 1€VEl. Record this value'in Table 21 below.

13) Adjust the second madulated signal source to 433,920 MHz + 500 kHz (434,420 MHz). Set|the level

to 20 dB below the E1)ir read lEVEI SEt in StEp 6.

14) Adjust the second generator to the level at which the tag no longer responds to the Wakg Up plus

Collect commands from the 1% generator. This is considered the tag’s upper 2 Adjacent|Channel
Irejection 1€VE). Record this value in Table 21 below.

15) Adjust-the second modulated signal source to 433,920 MHz — 500 kHz (433,470 MHz). Set|the level

t0 20 dB below the Ethr read l€VEl set in step 6.

16) Adjust the second generator to the level at which the tag no longer responds to the Wakeg Up plus

Collect commands from the 1% generator. This is considered the tag's lower 2™ Adjacent|Channel

Irejection I€VEl. Record this value in Table 21 below.

Measure all tags. The interferer electromagnetic field value recorded is the smallest one of all measurements

done.

9.5.3 Test report

The test report provides data for On Channel, 1% Adjacent Channel (+250 kHz), and 2" Adjacent (+500 kHz)
channels, plus all environmental conditions and communication parameters. Record all these parameters
according to the example in Table 21.
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