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Foreword

ISO (the International Organization for Standardization) and |IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of

ISO or

IEC participate in the development of International Standards through technical committees

establisHed by the respeciive organization 1o deal with pariicular fields of technical activity. ISO and [ELC

technica
and non
technolo

Internatipnal Standards are drafted in accordance with the rules given in the ISO/IEC Directives|Part 2.

The mai
Standardg
an Intern

Attention
rights. IS

ISO/IEC

Subcommittee SC 31, Automatic identification and data capture techniques.

This first

ISO/IEC
frequenc

—  Part
—  Part

—  Part

committees collaborate in fields of mutual interest. Other international organizations, governmental
governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of infermation
gy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

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

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

18046-1 was prepared by Joint Technical Committee ISONEC JTC 1, Information technology,

edition (ISO/IEC 18046-1) cancels and replaces the first'edition (ISO/IEC 18046:2006).

18046 consists of the following parts, under .the general title Information technology — Radio
y identification device performance test methods;

1: Test methods for system performance
2: Test methods for interrogator performance

3: Test methods for tag perfarmance

© ISO/IEC 2011 — All rights reserved
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Introduction

RFID technology has broad applicability to the Automatic Identification and Data Capture (AIDC) in

dustry 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 can include:

- freight containers,

— returnable Transport Items (RTI),
—+ transport units,

—+ product packaging, and

—+ product tagging.

-

erformance tests define test methods that deliver results that allow the comparison of differs
ystems, interrogator and tags in order to select among them for use(in' a particular application.

n

he performance characteristics of devices (tags and interrogation equipment) can vary drastical
pplication factors as well as the particular RFID air interface (frequency, modulation, protocol, et
pported. Of key concern is the matching of the various performance characteristics to the user ap
dditionally, in an open environment users of such teghnology demand multiple sources for thesq
flom technology providers. A key challenge is axmethod of evaluating the differences betweer
technology providers' products in a consistent andwequitable manner.

his part of ISO/IEC 18046 provides a framework for meeting the above noted concern and challe
this end, clear definitions of performance as'telated to user application of RFID technology in the sup
re provided. Based on such applicatian-based definitions, test methods are defined with attention t
arameters required for a consistent'evaluation of RFID devices.

f particular significance, thesefests are defined for RFID devices having one antenna. It is common
to have products with both.single and multiple antennas to define an RFID transaction zone sufficie
pplication. The defined methods can easily be extended from equipment with a single antenna to
quipment with multiple_antennas, in order to evaluate performance under conditions more closely
ose of a particularapplication.

nt RFID

y due to
c.) being
plication.
devices
various

nges. To
ply chain
the test

practice
nt for the
apply to
matching
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INTERNATIONAL STANDARD ISO/IEC 18046-1:

2011(E)

Information technology — Radio frequency identification device

performance test methods —

Part 1:

Test methods for system performance

1 Scope

This part of ISO/IEC 18046 defines test methods for performance characteristies of RFID systems
management, and specifies the general requirements and test requirements, for systems which are a
tp the selection of devices for an application. It does not apply to testing.in relation to regulatory
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 Guide 98-3, Uncertainty of measurement — Part 3: Guide to the expression of unce
neasurement (GUM:1995)

=]

5O 2859-1, Sampling procedures fof_inspection by attributes — Part 1: Sampling schemes ing
cceptance quality limit (AQL) for lat-by-lot inspection

QD

50O 2859-4, Sampling procetiures for inspection by attributes — Part 4: Procedures for asses
eclared quality levels

O

50O 2859-10, Sampling-procedures for inspection by attributes — Part 10: Introduction to the ISO 28
f standards for sampling for inspection by attributes

(@)

BO/IEC 19762-3,” Information technology — Automatic identification and data capture (AIDC) techr
armonized vocabulary — Part 3: Radius frequency identification (RFID)

~=

3 cTerms and definitions

for item
pplicable
Dr similar

or dated
ferenced

tainty in

exed by

sment of

b9 series

iques —

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

3.1

one side antenna(s)

system with one antenna or multiple antennas which are positioned on the same plane and same sid
of the tag

3.2
gate

ing apply.

e in front

system with a minimum of two antennas set in parallel vertical plans at a given distance with a tag that moves

between these antennas

© ISO/IEC 2011 — All rights reserved
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3.3

tunnel

system with a minimum of three antennas, two of them being set in parallel vertical plans, and one being set in
a horizontal plan with a tag that moves between those three antennas

4 Abbreviated terms

D Distance between tag and antenna of interrogator

Dg Distance between antennas for gate configuration

Dur Hlorizontal distance between antennas for tunnel configuration
EMF  Electro Magnetic Field

MPE Maximum Permissive Exposure

SAR  $pecific Absorption Rate

5 Conditions applicable to the test methods

5.1 Selection of the tests

[¢]

The sysfem integrators and/or end users will have to select ‘the applicable tests according to a specif
applicatipn while ignoring the ones which do not apply to this (these) application(s).

5.2 Se¢lection of the devices to be tested
Unless otherwise specified, testing shall be performed on:

e ['he population of tag to be tested shall be chosen in accordance with ISO/IEC 2859-
SO/IEC 2859-4, and ISO/IEC 2859-10.

e [The interrogator given for testing.
Thelequipment shall be the'same for all the tests selected for the testing program.
5.3 Test environment

Unless otherwise specified, testing shall take place in air environment of temperature 23°C + 3°C (73°F + 5°H
and of relative humidity 30 % to 60 %.

~

5.4 RF environment

The tests shall be performed in a known RF environment. RF environment must be measured to operate the
test. Spurious transmissions in functional band for the test must be less than —80 dBm.

All measurement shall be done with spectrum analyser and antenna (loop antenna for BF and HF band, and
Log periodic antenna or horn for UHF band.

The spectrum analyser must be configured on the RF band and on “Max hold” measurement. The time of
measurement must be more than 5 min.

2 © ISO/IEC 2011 — All rights reserved
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5.5 Pre-conditioning

2011(E)

The RFID System to be tested shall be conditioned to the test environment for a period of 24 hours before

testing.
5.6 Default tolerance

Unless otherwise specified, a default tolerance of + 5 % shall be applied to the quantity values given t

o specify

the characteristics of the test equipment (e.g. linear dimensions) and the test method procedures (e.g. test

JqUiP”IcI It adjubtlllcl Itb).
.7 Total measurement uncertainty

Tlhe total measurement uncertainty for each quantity determined by these test methods @hall be stat
test report in accordance with ISO/IEC Guide 98-3.

5.8 Test Read and Write

Tlhe hexadecimal characters written in the user memory shall be alternatively\OxAA and 0x55

=

Vithout specific requirement, the user memory addresses used for these tests shall be the first add
ne last address. Others addresses could be tested and these addresses shall be noted in the report.

—

he size and position of data in the memory to be read or written’may influence the results and shall
e noted.

easure the maximum read and write rate for the system under test and these rates shall be not
report.

.9 Test speed motion

or all Tests Speed Motion, the unique important factor is that the motion speed be constant within th
sted. It implies that the tag be moved-from outside the reading volume at a constant speed throug
volume tested.

—

Tlhe interrogator shall be configured to repeat the inventory command. The delay between two
gommands shall be such thatthe tag is still in the identification volume (read zone).

§.10 Test mounting material

The tags shall’be’mounted on the mounting materials for which they are intended for the applica
mounted material attached to the tag shall be considered as integral part of the tag.

.11, Test communication parameters

ed in the

ress and

therefore

ed in the

B volume
yjhout the

nventory

ion. The

5.12 Test equipment limits

he tests

If the test equipment limits the performance measurement, these limits shall be noted in the test report.

© ISO/IEC 2011 — All rights reserved
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5.13 Human exposure to EMF

High ma

gnetic or electromagnetic field strength shall not exceed the limits of maximum permissible human

exposure to EMF,in accordance with local regulations. FCC guidelines for MPE and SAR or EC 1999/519/CE
are examples for relevant documents.

5.14 Test result reporting

Each test result shall include: identification number of tag (Ull,Tag ID,.

type, de
mean va

In order
as the ty

The typel

For the fests requiring measurement curves, additionally to the curves on minimum, value, maximum valug,

mean va
shown in

5.15 T3g arrangement

The geolnetric arrangement of the tags in a population under test may‘be linear (1D, see Figure 1), array (20

see Figu
uniform.
diagrams
The mini

The tag

. in relation with air interface standards),

ue and standard deviation of the results.

o evaluate the results, the interrogator antenna properties, model etc. shall also be specified, as well
be of interrogator, and type of connection between interrogator and antenna.

of command and the number of bits written shall be indicated in the report.

ue and standard deviation, the individual curves of 5 randomly selected measured devices shall be
the test report.

re 2), or volume (3D, see Figure 3). The spacing of the {ags within the defined geometry shall b
Tag spacing shall be measured as the distance betwgen-the geometric centroid of each tag. Th
below represent the three basic types of tag arrays.

O O

mum distance between two tags shall be two times the maximum length of the tag's antenna.

bopulation shall be arranged in a volume smaller than the Identification volume (read zone).

C

Figure 1 — 1D linear tag

Figure 2 — 2D tag array

© ISO/IEC 2011 — All rights reserved
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Figure 3 — 3D tag volume

6 Inductive systems s\\%
O
6.1 Portable Interrogator Q<<
6.1.1 Operated Range Test \Q
Y 9 s\o\
6.1.1.1 Purpose \Q@

his test determines the maximum |dent|f|cat10@§' stance, read distance and writes distance in frognt of the
ntenna of the interrogator.

xO
.1.1.2 Test set-up . C\){‘

N
Higure 4 below shows the test set-qg‘?or range measurement:

Q\
o Interrogator
o} —|
%\:g._ ___________ e —————
<) . D
& :
%Q Movement i

- e
Figure4—Test-setupfor Operated-RangeTest

The antenna of the interrogator and the antenna of the tag shall be put in the best coupling configuration.
The interrogator will be fixed on a mobile part of the test bench.
The tag will be set on a fixed part of the test bench.

Neither the interrogator nor the tags shall be rotated in any way during the displacement along the Y and Z
axes.

© ISO/IEC 2011 — All rights reserved 5
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6.1.1.3

6.1.1.3.1

Test procedure

Test procedure for identification and read range

The interrogator shall be set in relation to the tag and in accordance with radio frequency local regulations.

1-

2-

The interrogator shall be placed at a distance D greater than the maximum expected or specified
range so that the interrogator is not able to decode any response from the tag.
The interrogator shall be moved closer to the tag by the following step:

~N

6.1.1.3.2

The intefrogator shall be set in relation to the tag and in accordance with radio frequency recommendation.

6.1.1.4

The gengral parameters of the test shall be recorded according to the Table given in Annex A.
Its of the test shall be recorded according to Table 1

The resu

-

D_

3-
-
b-
B-

7 -

B-
D-

10- If the writing command is valid for each of the 5 tests then the distance shall be noted in the

Test report

o 0.5 cmstepifbD<10-cm-
e 1cmstepif10cm <D <50 cm.
e 2cmstepifD>50cm.
The Inventory command or Read command (as applicable) shall be sent by the interrogator an
the existence of a communication link shall be verified.
If the communication link does not exist, the step 2 shall be repeated.
If the communication link exists, the reading command shall be sent 5 times without move the
reader.
If one out of the 5 communication links does not exist, then the step 2 shall lbe repeated.
If the communication link exists for each of the 5 tests then the distancéD shall be noted in the
report as the “IDENTIFICATION_RANGE” or “READ_RANGE” (as applicable).

[oN

Test procedure for write range

The interrogator shall be placed at a distance D greaterthan the maximum expected or specified
range so that the interrogator is not able to decode any response from the tag.
The interrogator shall be moved closer to the tag-by the following step:
e 0.5cmstepifD<10cm.
e 1Tcmstepif10cm <D <50 cm.
e 2cmstepifD>50cm.
The writing command shall be sent by the interrogator with hexadecimal characters OxAA.
The reading command shall be sentito verify that the correct data is written.
If the correct data is not read, the step 2 shall be repeated.
If the correct data is read, the writing command shall be sent by the interrogator with hexadecimal
characters 0x55.
The reading command shall be sent to verify that the correct data is written.
If the correct data is notyread, the step 2 shall be repeated.
If the correct data is'read, the step 3 shall be repeated. This step shall be repeated 5 times.

report as the YA/RITE_RANGE”.

© ISO/IEC 2011 — All rights reserved
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Table 1 — Parameters that shall be recorded for this measurement

Test Results

EUT Tag 1 Tag 2 Tag 3 Tag 4
IDENTIFICATION_RANGE : XX.X cm XX.X cm XX.X cm XX.X cm XX.X cm
Or

READ_RANGE

Or

WRITE_RANGE

6.1.2 Operated Volume Test

6.1.2.1  Purpose

Tlhis test determines maximum identification volume, read volume and write volume in front of the agtenna of
the interrogator.

6.1.2.2 Test set-up

Higure 5 shows the test set-up for identification volume,read volume and write volume measurement:

Interrogator N
\ FI
i

Movement

/| Interrogator —l

Movement

XY plane

A

\ &

(& ]
T_J\l

v

b
N

N

ptare

Figure 5 — Test setup for Operated Volume Test

The antenna of the interrogator and the antenna of the tag shall be put in the best coupling configuration.

The interrogator will be fixed on a mobile part of the test bench.

© ISO/IEC 2011 — All rights reserved 7
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The tag will be set on a fixed part of the test bench.

Neither the interrogator nor the tags shall be rotated in any way during the displacement along the Y and Z

axes.

6.1.2.3

6.1.2.3.1

6.1.2.3.2

The intefrogator shall be set in relation to the tag and in accordance with radio frequency local regulations.

6.1.2.4

The gengral parameters of the test shall be recorded according to the Table given in Annex A.
Its of thie-test shall be recorded according to Table 2.

The resu

Examplel

Test procedure

1-

2-

3-
4-
5-

1-

2- For each X axis distance, the interrogator’shall be moved in steps as specified below in both
positive and negative Y and Z directions-until the identification rate or read drops to zero.
The interrogator shall be moved along-the Y and Z axis by the following step:
e 0.5cmstepifD <10.cm.
e 1cmstepif 10 cmr<D <50 cm.
e 2cmstepif D >50cm.
3- The writing command shall*be sent by the interrogator with appropriate value defined in part 5.
4- The reading command shall be sent to verify that the correct data is written.
5- Repeat step 2 until the)write drops to zero.
6- Noting identification write success at each step before drops to zero, Repeat step 2
Test report

of-graph results is shown in Figure 6.

Test procedure for write volume

Test procedure for identification and read volume

The interogatorstattbesetimretationmtothetagamnd-imaccordance with radio frequercy focat Tegutations:

The interrogator shall be placed on X axis at a distance of 30% 50% and 80%. of the
“IDENTIFICATION_RANGE” or “READ_RANGE” (as applicable) as defined in § 6.1.1.3:1
For each X axis distance, the interrogator shall be moved in steps as specified below in both
positive and negative Y and Z directions..
The interrogator shall be moved along the Y and Z axis by the following step:

e 0.5cmstepifD<10cm.

e 1cmstepif10 cm <D <50 cm.

e 2cmstepif D>50cm.
The identification or reading (as applicable) command shall be sent
Repeat step 2 until the identification rate or read drops to zero
Noting identification rate or read success (as applicable) at €ach step before drops to zerg
Repeat step 2

The interrogator shall be placed on X axis{at a distance of 30% 50% and 80% of the
“WRITE_RANGE” as defined in § 6.1.1.3.2,

© ISO/IEC 2011 — All rights reserved
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Table 2 — Parameters that shall be recorded for this measurement

Operated Volume Test
Test Results: EUT 1
Identification rate / Read / Write| YES/NO YES/NO YES/NO YES/NO YES/NO
success
Distance on X axis : XX.X cm XX.X cm XX.X cm XX.X cm XX.X cm
X =30%
Identification rate success / Read success / Write success Y b4
YES/NO Yy Zz
YES/NO Xy Zz
X =50%
Identification rate success / Read success / Write success Y b4
YES/NO Yy Zz
YES/NO Yy Zz
X =80%
Identification rate successt.Read success / Write success Y V4
YES/NO Yy Zz
YES/NO Yy Zz

© ISO/IEC 2011 — All rights reserved 9
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Writing area at a distance D@30% Writing area at a distance D@80%
) .@:::jg 2 ) 0 ) .@:::;‘Fg‘:*; 2 ) 8 0
i =" Y
-10 10

Figure 6 — Example of graph result for writing area distance at 30% and 80% of WRITE_RANGE

6.2 Interrogator with one side antenna(s) configuration
6.2.1 Qperated Range Test

6.2.1.1 | Purpose

This tesf determines the maximum identification distance, read distance and writes distance in front of the
antenna pf the interrogator.

6.2.1.2 | Test set-up

Figure 7 |[shows the test set-up for range measurement:

Interrogator
d LQ

Movement

Figure 7 — Test setup for Operated Range Test

The antgnna, of;the interrogator and the antenna of the tag shall be put in the best coupling configuration.

The tag ill-be fixed on a2 mobile part of the test bench

The interrogator will be set on a fixed part of the test bench.

Neither the interrogator nor the tags shall be rotated in any way during the displacement along the Y and Z
axes.

10 © ISO/IEC 2011 — All rights reserved
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Test procedure

Test procedure for identification and read range

The interrogator shall be set in relation to the tag and in accordance with radio frequency local regulations.

1-

The tag shall be placed at a distance D greater than the maximum expected or specified
that the interrogator is not able to decode any response from the interrogator.

range so

ed in the

2- The tag shall be moved closer to the interrogator by the following step:
Py n_R faYatl etnp !f D < 1(\ cm-
e 1cmstepif 10 cm <D <50 cm.
e 2cmstepif D>50cm.
3- The Inventory command or Read command (as applicable) shall be sent by the interrogator and
the existence of a communication link shall be verified.
4- If the communication link does not exist, the step 2 shall be repeated.
5- If the communication link exists, the reading command shall be sent 5\times without move the
reader.
6- If one out of the 5 communication links does not exist, then the step2,shall be repeated.
7- If the communication link exists for each of the 5 tests then the‘distance D shall be nof
report as the “IDENTIFICATION_RANGE” or “READ_RANGE(as applicable).
6.2.1.3.2 Test procedure for write range

—

6.2.1.4

The-general parameters of the test shall be recorded according to the Table given in Annex A.

he interrogator shall be set in relation to the tag and in accofdance with radio frequency recommend

1- The interrogator shall be placed at a distance D greater than the maximum exp

specified range so that the interrogatorsis-not able to decode any response from the tag.

2- The interrogator shall be moved closerto the tag by the following step:
e 05cmstepifD<10cme
e 1cmstepif 10 cm < D50 cm.
e 2cmstepif D > 50.6m.
3- The writing command shall-be sent by the interrogator with appropriate value defined ir
4- The reading command\shall be sent to verify that the correct data is written.
5- If the correct data is hot read, the step 2 shall be repeated.
6- If the correct data‘is read, the writing command shall be sent by the interrog
appropriate vatue defined in part 5.
7- The reading command shall be sent to verify that the correct data is written.
8- If the correct data is not read, the step 2 shall be repeated.
9- If the correct data is read, the step 3 shall be repeated. This step shall be repeated 5 ti
10- If the~writing command is valid for each of the 5 tests then the distance shall be not
report as the “WRITE_RANGE”.

Test report

ation.

ected or

part 5.

ator with

mes.
ed in the

The results of the test shall be recorded according to Table 3.

© ISO/IEC 2011 — All rights reserved
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Table 3 — Parameters that shall be recorded for this measurement

Test Results

EUT

Tag 1

Tag 2 Tag 3 Tag 4

IDENTIFICATION_RANGE :

XX.Xx cm

XX.Xx cm XX.Xx cm XX.Xx cm

XX.Xx cm

READ _RANGE

WRITE_RANGE

6.2.2 Qperated Volume Test

6.2.2.1 | Purpose

This test|determines maximum identification volume, read volume and write-volume in front of the antenna d

the interjogator.

6.2.2.2 | Test set-up

Figure 8shows the test set-up for identification volume, readwolume and write volume measurement:

Interrogator —'
dl

J‘ L
< z L >x
Movement
XY plane
Interrogator —' ZI
_ <
X Z plane Movement

Figure 8 — Test setup for Operated Volume Test
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The antenna of the interrogator and the antenna of the tag shall be put in the best coupling configuration.

The tag will be fixed on a mobile part of the test bench.

The interrogator will be set on a fixed part of the test bench.

Neither the interrogator nor the tags shall be rotated in any way during the displacement along the Y and Z

axes.

.2.2.3.1

1-

2-

3-
4-
5-

6.2.2.3.2

Test procedure for identification and read volume

The tag shall be placed on X axis at a distance of 30% 50% and 80%
“IDENTIFICATION_RANGE” or “READ_RANGE” (as applicable) as definedin § 6.2.1.3.1,
For each X axis distance, the tag shall be moved in steps as specified below in both pog
negative Y and Z directions.
The tag shall be moved along the Y and Z axis by the following step:

e 0.5cmstepifD<10cm.

e 1Tcmstepif10cm <D <50 cm.

e 2cmstepifD>50cm.
The identification or reading (as applicable) command<shall be sent.
Repeat step 2 until the identification rate or read drops to zero.
Noting identification rate or read success (as applicable) at each step before drops to zerg
step 2.

Test procedure for write volume

he interrogator shall be set in relation to the tag and in accordance with radio frequency doecal regulations.

of the

itive and

Repeat

Tlhe interrogator shall be set in relation to the tag and in accordance with radio frequency local regulations.

1- The tag shall be placed on X-axis at a distance of 30% 50% and 80% of the “WRITE_RANGE” as
defined in § 6.2.1.3.2,
2- For each X axis distance, the tag shall be moved in steps as specified below in both pogitive and
negative Y and Z directions until the identification rate or read drops to zero.
The tag shall be maved along the Y and Z axis by the following step:
¢ 0.5cmstepif D <10 cm.
e 1 cm step.if)yf0O cm <D <50 cm.
e 2 cm step’if D > 50 cm.
3- The writing.command shall be sent by the interrogator with appropriate value defined in part p.
4- The reading command shall be sent to verify that the correct data is written.
5- Repeat step 2 until the write drops to zero.
6- Noling identification write success at each step before drops to zero, Repeat step 2.
6224 Testreport
The general parameters of the test shall be recorded according to the Table given in Annex A.
The results of the test shall be recorded according to Table 4.
© ISO/IEC 2011 — All rights reserved 13
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Table 4 — Parameters that shall be recorded for this measurement

Operated Volume Test
Test Results: EUT 1
Identification rate / Read / Write| YES/NO YES/NO YES/NO YES/NO YES/NO
success
Distance on X axis : XX.X cm XX.X cm XX.X cm XX.X cm XX.X cm
X =30%
Identification rate success / Read success / Write success Y z
YES/NO Yy Zz
YES/NO Yy Zz
X =50%
Identification rate success / Read success / Write success Y z
YES/NO Yy Zz
YES/NO Yy Zz
X =80%
Identification rate success / Read success / Write'success Y z
YES/NO Yy Zz
YES/NO Yy Zz

Examplel of graph resultis)given in Figure 9.

Writing area at a distance D@30% Writing area at a distance D@80%

o o
1 L

NS

-10 -10

Figure 9 — Example of graph result for writing area distance at 30% and 80% of WRITE_RANGE
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6.2.3 Identification speed motion

6.2.3.1  Purpose

This test determines maximum motion speed of tag in operational volume in front of the antenna of the

interrogator.

6.2.3.2 Test set-up

igure—t0showsthetest set-upforspeedmotiommeasuremment:

Y

Interrogator
a9 Speed motion movemenit
z

v

Figure 10 — Test setup for identification.speed motion

he antenna of the interrogator and the antenna of the tag shall be put in the best coupling configurat
he tag will be fixed on a mobile part of the test bench.

he interrogator will be set on a fixed part of the test bench.

4

either the interrogator nor the tags shall be rotated in any way during the displacement along the
axes.

6.2.3.3 Test procedure

1- The tag shall be placed at the distance equal to 50% of IDENTIFICATION_RANGE. The ta
will be on Y axis.

2- The tag speed’shall be increased by steps.

3- The inveniery command shall be sent by the interrogator and the existence of a communic
shall be-verified. This step must be repeated 5 times at the same speed motion.

4- If theeeommunication link exists, the step 2 shall be repeated. If the communication link does
forthese 5 tests then the position (X, Z) and speed motion before this test shall be noted in t

6.2:3.4 Testreport

on.

Y and Z

Tlhe interrogator shall be set inwrelation to the tag and in accordance with radio frequency local regulations.

g motion

ation link

not exist
he report.

The general parameters of the test shall be recorded according to the Table given in Annex A.
The results of the test shall be recorded according to Table 5.

Table 5 — Parameters that shall be recorded for this measurement

Test: IDENTIFICATION SPEED MOTION

Test Results: TAG 1

Speed = xx m/s

© ISO/IEC 2011 — All rights reserved
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X z
50% Zz
50% Zz
Speed = xx m/s
X z
50% Zz
50% Zz
Test Results: TAG 2
Speed = xx m/s
X z
50% 7z
50% Zz
Speed = xx m/s
X z
50% Zz
50% Zz

6.2.4 Identification Number of tags (for static tags)
6.2.4.1 Purpose

This test|determines the capability of interrogator to read a population of tags inside the reading volume.

6.2.4.2 | Test set-up

Figure 11 shows the test set-up for identification number of tag (for static tag):

Reading votume

Interrogator

Tag population

Figure 11 — Test setup for identification number of tags
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The interrogator will be set on a fixed part of the test bench.

The tag population shall consist of a group of tags arranged according to the arrays defined in the paragraph
5.15.

The reference point for the position of the tag population shall be the geometric centroid of the tag population.

6.2.4.3 Test procedure

The-interrogator-shall-be-set-inrelationto-the-tag-and-inaccordance-with-radio-freguencylocalregulations
J J 1 J J .

1- The tag population shall be placed inside the reading volume for a defined tag arrangement. The
position of tag population in relation with the antenna interrogator shall be noted.
2- The inventory command shall be sent by the interrogator (as applicable). A chronometer is started.
The elapsed times to read 80%, 90% of the tags 100% of the tags are recorded.
3- If the 90% read or 100% read is not obtained, the test shall be stopped after a time equivalent to
t=5Xt@80%
4- This test shall be performed for different positions of the tags population as required by the
application. Each position shall be recorded in the test report.
5- The test shall be repeated for each tag arrangement.

Note: if 80% read is not reached, the time to reach the maximum percentage read|shall be
recorded as well as the maximum number of tags read.
The test will be stopped if 80% of the tags are not read within 10 seconds.

6.2.4.4 Testreport

—

he test report shall give the time to reach 80%, 90%_and 100 % of the tag population.
Tlhe general parameters of the test shall be recorded according to the Table given in Annex A.

Tlhe results of the test shall be recorded according to Table 6.

Table 6 — Parameters that shall be recorded for this measurement

Test: IDENTIFICATION NUMBER'OF TAGS (for static tags)

Results TAG ARRANGEMENT; 1

X Y V4

Maximumread: xx % Test Results: xx s

TestResults 80%: xxs

i RO lhe-OA0,
SOl M\TOUILS JU /0. AANS

Test Results 100%: xx s

Results TAG ARRANGEMENT 2
X Y z
Maximum read: xx % Test Results: xx s

© ISO/IEC 2011 — All rights reserved 17
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Test Results 80%: xxs

Test Results 90%: xx s

Test Results 100%: xx s

6.2.5 Identification speed motion for tag population

6.2.5.1 | Purpose

This tes} determines maximum speed motion of the tag identification in the Interrogator with one’ side
antenna(s) configuration.

6.2.5.2 | Test set-up

Figure 12 shows the test set-up for identification Speed motion measurement for tag population:

Y

Interrogator
Speed motion movement
4 X

Figure 12 — Test setup for identification\Speed motion for tag population

The intefrogator will be set on a fixed part of the test’bench.

The tag|will be fixed on a mobile part of the test bench so that the best coupling configuration will be
maintaingd during the displacement of the interrogator.

6.2.5.3 | Test procedure

The inteqrogator shall be set inrelation to the tag and in accordance with radio frequency local regulations.
1- Theftag population shall be placed as required by the intended application. The position of tag populatior]
in relatiop with the anténna interrogator shall be noted.

2- Theltag population shall be moved along the Y axis with the centroid at a distance of 50% of the
IDENTIFICATION~RANGE.

3- The|group'speed shall be increased in steps, starting at a speed at which 100% of the tags can be
identifieq.

4- If 100% of the tags are identified, step 3 shall be repeated. The highest speed at which 100% of the tags
can be identified shall be noted in the report.

6- This test shall be performed for different positions and arrangements of the tags population as
required by the application. Each position shall be recorded in the test report.

6.2.5.4 Testreport
The general parameters of the test shall be recorded according to the Table given in Annex A.

The tag population arrangement, the number of tag and the spacing between each tag shall be recorded.
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The results of the test shall be recorded according to Table 7.

Table 7 — Parameters that shall be recorded for this measurement

Test: IDENTIFCATION SPEED MOTION FOR TAG POPULATION
Tag population arrangement: Number of tag
Speed = xx m/s
A L
XX Zz
Speed = xx m/s
X Y4
Xx Zz
Tag population arrangement: Number of tag
Speed = xx m/s
X V4
Xx Zz
Speed = xx m/s
X Y4
Xx Zz

g§.3 Interrogator gate antenna.configuration
6.3.1 Identification speed motion

6.3.1.1 Purpose

This test determines-maximum speed motion of the tag identification in the interrogator gate
configuration.

6.3.1.2 _Test set-up

I

igure\¥3 shows the test set-up for identification speed motion measurement:

© ISO/IEC 2011 — All rights reserved
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1 1
1 1
i [
| 1 Y
: : Speed motion movement
1 1 On'Y axis
Rl Do ! | Z X
1 1 1
10% of Dé: : :
of D1 1 1
° 1 1 1 XY plane
1 1 1
T T T
1 1 1
1 1 1
.J...: Z'J'": -
-lag;' _——— 'glagé- - === tag
"l": 5...'..5 1
e A . Z
iagr = = —— —— g Speed motion movement
o T On'Y axis
ragé' _—_—_— "lagé_ - = iag
; e :
) X Z plane

Figure 13 — Test setup for identification Speed-motion

The antenna of the interrogator and the antenna of the tag shall beput in the best coupling configuration.
The tag ill be fixed on a mobile part of the test bench.

The inteqrogator will be set on a fixed part of the test bench.

N

Neither the interrogator nor the tags shall be rotated in any way during the displacement along the Y and
axes.

6.3.1.3 | Test procedure
The inteqrogator shall be set in relation'to the tag and in accordance with radio frequency local regulations.

1- ['he tag shall be placedyon one of the positions defined in Figure 13 here above. The tag shall be

moved on Y axis acéording to the application.

2- [The tag speed shalhbe increased by the following steps:

o ~lfithe tag is successfully indentified more than eight times, the speed will be doubled.

o If the tag is successfully indentified more than four times, the speed will be increased
by 50 %.

e Else the speed is increased by 10%.

3- [hefldentification command shall be sent by the interrogator and the existence of a communication

inkshall be verified. This step must be repeated 5 times at the same speed motion.

4- [fthe communication Tink exists, the step 3 shall be repeated. If the communication Tink does not exist
for these 5 tests then the position (X, Z) and speed motion before this test shall be noted in the report,
The step 1 shall be repeated.

6.3.1.4 Testreport
The general parameters of the test shall be recorded according to the Table given in Annex A.

The results of the test shall be recorded according to Table 8.
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ISO/IEC 18046-1:2011(E)

Test: IDENTIFICATION SPEED MOTION

Test Results: TAG 1

Speed = xx m/s

X V4
Xx Zz
Xx Zz
Speed = xx m/s
X Z
Xx Zz
Xx Zz
Test Results: TAG 2
Speed = xx m/s
X V4
Xx Zz
Xx Zz
Speed = xx m/s
X V4
XX Zz
Xx Zz

6.3.2,1

Purpose

6.3.2 Identification number of tag (for static tags)

© ISO/IEC 2011 — All rights reserved
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Test set-up

Figure 14 shows the test set-up for identification number of tag (for static tag):

/ Reading volume

(EFE)] -

,,_
&
«Q
—g—

—

Ea 7

\ Tag population

A

XY plane

The intefrogator will be set on a fixed part of the test bench.

The tag

The tag
referenct

6.3.2.3

The intefrogator shall be set in relation to the tag and in‘accordance with radio frequency local regulations.

6.3.2.4

Figure 14 — Test setup for identification number of tag

population shall be arranged in a volume smaller than the identification volume

population shall consist of a group of tags arranged according to the arrays defined in part 5. The
e point for the position of the tag population shall be the geometric centroid of the tag population.

Test procedure

[

The tag population shall be placed insidethe reading volume for a defined tag arrangement. Th
bosition of tag population in relation with‘the antenna interrogator shall be noted.
The inventory command shall bessent by the interrogator. A chronometer is started. The elapse
imes to read 80%, 90% of the tags100% of the tags are recorded.
f the 90% read or 100% read\is not obtained, the test shall be stopped after a time equivalent t
t=5Xt@80%
This test shall be performed for different positions of the tags population as required by th
hpplication. Each positionshall be recorded in the test report.
The test shall be repeated for each tag arrangement.

[oN

O

[0

Note: if 80% )read is not reached, the time to reach the maximum percentage read shall be
recorded aswell as the maximum number of tags read.
The test Will be stopped if 80% of the tags are not read within 10 seconds.

Test report

The test

report shall give the time to reach 80%, 90% and 100 % of the tag population.

The general parameters of the test shall be recorded according to the Table given in Annex A.

The resu

Its of the test shall be recorded according to Table 9.

Table 9 — Parameters that shall be recorded for this measurement

Test: IDENTIFICATION NUMBER OF TAGS (for static tags)

22
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Results TAG ARRANGEMENT 1

X Y z
Xx yy Zz
Maximum identification: xx % Test Results: xx s

Test Results 80%: xx s

Test Results 90%: xxs

Test Results 100%: xx s

Results TAG ARRAGEMENT 2
X Y z
Xx yy Zz
Maximum identification:  xx % Test Results: xx's

Test Results 80%: xx s

Test Results 90%: xx s

Test Results 100%: xx s

6.3.3 Identification speed motion for tag.population

6.3.3.1 Purpose

This test determines maximum_speed motion of the tag identification in the Interrogator gate
configuration.

6.3.3.2 Test set-up

I

igure 15 shows thejtest set-up for identification Speed motion measurement for tag population:

© ISO/IEC 2011 — All rights reserved
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A
Y
Speed motion movement
On Y axis
Z X
XY plane
I HI I Speed motion movement Z
I I On Y axis l
- 1 Y X
- DG >
X Z plane

Figure 15 — Test setup for identification Speed motion for tag population

The inteqrogator will be set on a fixed part of the test bench.

The tag|will be fixed on a mobile part of the test bench so that the best coupling configuration will be
maintaingd during the displacement of the interrogator:

6.3.3.3 | Test procedure

The intefrogator shall be set in relation to the tag and in accordance with radio frequency local regulations.

1- Theltag population shall be placed as required by the intended application. The position of tag populatior]
in relatiop with the antenna interrogator shall be noted.

2- Theltag population shall®be moved along the Y axis with the centroid as required by the application in the
case of gate configurationt

3- The|group speedshall be increased in steps, starting at a speed at which 100% of the tags can be
identified.

4- 1f 100% of the'tags are identified, step 3 shall be repeated. The highest speed at which 100% of the tags
can be identified:shall be noted in the report.

5- This|test shall be performed for different posrtlons and arrangements of the tags population as required by

th I = h hall kb rdad in-th
e app IJGL'U" daull PUOILIUII SHdiInT Vo IU\JUIUUU mrure LUOI. IUHUIL

6.3.3.4 Test report
The general parameters of the test shall be recorded according to the Table given in Annex A.
The tag population arrangement, the number of tag and the spacing between each tag shall be recorded.

The results of the test shall be recorded according to Table 10.
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Table 10 — Parameters that shall be recorded for this measurement

Test: IDENTIFCATION SPEED MOTION FOR TAG POPULATION
Tag population arrangement: Number of tag
Speed = xx m/s
X 4
Xx Zz
Speed = xx m/s
X 4
Xx Zz
Tag population arrangement: Number of tag
Speed = xx m/s
X 4
Xx Zz
Speed = xx m/s
X 4
Xx Zz

6.4 Interrogator 3 dimension‘antenna configuration (tunnel)
6.4.1 Identification speed motion

6.4.1.1 Purpose

Tlhis test determinegs maximum speed motion of the tag identification in the interrogator gate
gonfiguration.

6.4.1.2 <—Test set-up

Higure 16 shows the test set-up for Identification Speed motion measurement:

© ISO/IEC 2011 — All rights reserved

antenna

25


https://standardsiso.com/api/?name=80a7e79a28cda44b68e4b00333c7ac22

ISO/IEC 18046-1:2011(E)

A
! ! A
| T T :
1 1
i 1 [ Y
: : g i i Speed motion movement
o 11— OnY axis
' 1 1
Rl T T »
. Drry ! Z X
1 1 1 1
= 1 !
10% of DYI | I
0 O 1 1 1
1 1 1 XY plan
1 1 1
1 1 1
1 1 1
T T T
1 1 1
[Fitag? == = = = = tagi - ———_—— tag ™
g ey e
- —L - Speed motion movement Z
[rlagr = = ——— L tag==|* OnY axis
WL Dur WL Y X
[eiags == == — —— tag: == = ——— tag ==
X Z plan

Figure 16 — Test setup for Identification Speed motion

The antgnna of the interrogator and the antenna of the tag shall'be put in the best coupling configuration.
The tag ill be fixed on a mobile part of the test bench:

The intefrogator will be set on a fixed part of the tést-bench.

N

Neither the interrogator nor the tags shall be\rotated in any way during the displacement along the Y and
axes.

6.4.1.3 | Test procedure

The intefrogator shall be set jn relation to the tag and in accordance with radio frequency local regulations.

1- [The tag shall beplaced on one position of the all position defined in Figure here above. The tag sh4l

pbe moved ondY-axis is according the application.

2- ['he tag speed shall be increased by following steps:

¢ The tag us successfully indentified more than eight times, the speed can be doubled.

e The tag us successfully indentified more than four times, the speed can be increased
by 50 %.

PY Else the cpnnd is increased hy 10%

3- The Identification command shall be sent by the interrogator and the existence of a communication
link shall be verified. This step must be repeated 5 times at the same speed motion.

4- If the communication link exists, the step 3 shall be repeated. If the communication link does not exist
for these 5 tests then the position (X, Z) and speed motion before this test shall be noted in the report,
The step 1 shall be repeated.

26 © ISO/IEC 2011 — All rights reserved


https://standardsiso.com/api/?name=80a7e79a28cda44b68e4b00333c7ac22

6.4.1.4 Testreport

The general parameters of the test shall be recorded according to the Table given in Annex A.

The results of the test shall be recorded according to Table 11

Table 11 — Parameters that shall be recorded for this measurement

ISO/IEC 18046-1:2011(E)

Test: IDENTIFICATION SPEED MOTION
Test Results: TAG 1
Speed = xx m/s
X 4
Xx Zz
Xx Zz
Speed = xx m/s
X Y4
Xx Zz
Xx Zz
Test Results: TAG 2
Speed = xx m/s
X Y4
Xx Zz
Xx Zz
Speed = xx m/s
X Y4
Xx Zz
Xx Zz

6.4.2 Identification Number of tags (for static tags)

6.4.2.1 Purpose

This test determines the capability of interrogator to identifier a population of tag inside the reading volume.

© ISO/IEC 2011 — All rights reserved
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6.4.2.2

Test set-up

Figure 17 shows the test set-up for number of tag identification (for static tag):

Ideniification volume

_/N Y
|—- 1

\
T~ Tag population

XY plan

The inteqrogator will be set on a fixed part of the test bench.

The tag

referencg point for the position of the tag population shall be the geometric centroid of the tag population.

6.4.2.3

The intefrogator shall be set in relation to the tag and in accordance with radio frequency local regulations.

6.4.2.4

The test

Figure 17 — Test setup for identification number of tags

population shall consist of a group of tags arranged according{o the arrays defined in part 5. The

Test procedure

[0

The tag population shall be placed inside the-teading volume for a defined tag arrangement. Th
bosition of tag population in relation with theyantenna interrogator shall be noted.

The inventory command shall be sent by the interrogator. A chronometer is started. The elapse
imes to read 80%, 90% of the tags 100% of the tags are recorded.
f the 90% read or 100% read is‘not obtained, the test shall be stopped after a time equivalent t
t=5Xt@80%
This test shall be performed-for different positions of the tags population as required by th
hpplication. Each position-shall be recorded in the test report.
The test shall be repeated-for each tag arrangement.

[N

O

[¢]

Note: if 80% read is not reached, the time to reach the maximum percentage read shall be
recorded as well as the maximum number of tags read.
The test will'\be stopped if 80% of the tags are not read within 10 seconds.

Test.report

report shall give the time to reach 80%, 90% and 100 % of the tag population.

The general parameters of the test shall be recorded according to the Table given in Annex A.
The results of the test shall be recorded according to Table 12.

28
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Table 12 — Parameters that shall be recorded for this measurement

Test: IDENTIFICATION NUMBER OF TAGS (for static tags)

Results TAG ARRANGEMENT 1

X Y z
Xx Yy Zz
Maximum identification: xx % Test Results: xx s

Test Results 80%: xxs

Test Results 90%: xx s

Test Results 100%: xx s

Results TAG ARRANGEMENT 2
X Y z
Xx Yy Zz
Maximum Identification:  xx % Test Résults: xx s

Test Results 80%: xxs

Test Results 90%: xx s

Test Results 100%: xx s

6.4.3 Identification speed motion-for tag population

6.4.3.1 Purpose

This test determines maximum speed motion of the tag identification in the Interrogator 3 dimension|
configuration.

6.4.3.2 Test'set-up

Higure 18'shows the test set-up for identification Speed motion measurement for tag population:
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' A
L 1
l : Y
1
! ' Speed motion movement
i i On Y axis
1
1
; Z X
< - »
XY plane
Speed motion movement Z
On Y axis l
- Y X
— nnl
X Z plane

The inteqrogator will be set on a fixed part of the test bench.

The tag
maintain

6.4.3.3

The intefrogator shall be set in relation to thetag and in accordance with radio frequency local regulations.

1- The
in relatio

2- The
case of t

3- The

identifieq.

4- If10
can be ig

5- Thig|

Figure 18 — Test setup for identification Speed motion

will be fixed on a mobile part of the test bench so that the best coupling configuration will be
bd during the displacement of the interrogator:

Test procedure

tag population shall be placedas required by the intended application. The position of tag population
N with the antenna interrogator shall be noted.

tag population shall be.moved along the Y axis with the centroid as required by the application in thg
innel configuration:

A1

group speed shall'be increased in steps, starting at a speed at which 100% of the tags can be

0% of the, tags are identified, step 3 shall be repeated. The highest speed at which 100% of the tagg
entified:shall be noted in the report.

test'shall be performed for different positions and arrangements of the tags population as required by

the appli

cation. Each position shall be recorded in the test report.

6.4.3.4

Test report

The general parameters of the test shall be recorded according to the Table given in Annex A.

The tag population arrangement, the number of tag and the spacing between each tag shall be recorded.

The resu

30

Its of the test shall be recorded according to Table 13.
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Table 13 — Parameters that shall be recorded for this measurement

Test: SPEED MOTION FOR TAG POPULATION

Tag population arrangement:

Number of tag

Speed = xx m/s

X 4
Xx Zz
Speed = xx m/s
X 4
Xx Zz
Tag population arrangement: Number of tag
Speed = xx m/s
X 4
Xx Zz
Speed = xx m/s
X 4
Xx Zz

~|

711.1.1 Purpose

his test-determines the maximum identification distance, read distance and writes distance in fro

%ntenna of the interrogator.

7.1 Portable Interrogator

7.1.1 Operated Range Test

Propagative system_according ISO/IEC 18000-6

nt of the

71.1.2 Test set-up

Figure 19 shows the test set-up for range measurement:
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The antenna of the interrogator and the antenna of the tag shall be put in the best coupling configuration.
The inteqrogator will be fixed on a mobile part of the test bench.
The tag

Neither the interrogator nor the tags shall be rotated in any way during the displacement along the Y and

axes.

7113

7.1.1.31

The inteqrogator shall be set in relation to the tag and in accordance with radio frequency local regulations.

1-

2-

4-
5.
6-
7-

71.1.3.20 Testprocedure for write range

The intellrogator shall be set in relation to the tag and in accordance with radio frequency recommendation.

1-

2-

3-
4-
5-
6-

32

Interrogator
________________ _ _,_._._._._._._._._._._._4_H._,_._
d

Movement

v

Figure 19 — Test setup for Operated Range Test

vill be set on a fixed part of the test bench.

N

Test procedure

Test procedure identification and read range

The interrogator shall be placed at a distance D\greater than the maximum expected or specified
range so that the interrogator is not able to decode any response from the tag.

The interrogator shall be moved closer to the~tag by the following step:

e 1cmstepifD<50cm.

e 5cmstepif 50 cm <D £2-m.

e 10cmstepifD>2m;

The Inventory command or Read command (as applicable) shall be sent by the interrogator and th
bxistence of a communication.link shall be verified.

f the communication link dges not exist, the step 2 shall be repeated.

f the communication link exists, the reading command shall be sent 5 times without move the reader].
f one out of the 5 communication links does not exist, then the step 2 shall be repeated.

f the communicationink exists for each of the 5 tests then the distance D shall be noted in the repo
bs the “IDENTIFICATION_RANGE” or “READ_RANGE” (as applicable).

[0

—

The interrogator shall be placed at a distance D greater than the maximum expected or specified
range so that the interrogator is not able to decode any response from the tag.
The interrogator shall be moved closer to the tag by the following step:
e 1cmstepif D <50cm.
e 5cmstepif50cm<D<2m.
e 10cmstepifD>2m.
The writing command shall be sent by the interrogator with hexadecimal characters OxAA.
The reading command shall be sent to verify that the correct data is written.
If the correct data is not read, the step 2 shall be repeated.
If the correct data is read, the writing command shall be sent by the interrogator with hexadecimal
characters 0x55.
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7- The reading command shall be sent to verify that the correct data is written.

8- If the correct data is not read, the step 2 shall be repeated.

9- If the correct data is read, the step 3 shall be repeated. This step shall be repeated 5 times.

10- If the writing command is valid for each of the 5 tests then the distance shall be noted in the report as
the “WRITE_RANGE”.

Test report

he results of the test shall be recorded according to Table 14.

Table 14 — Parameters that shall be recorded for this measurement

Test Results

EUT Tag 1 Tag 2 Tag 3 Tag 4

IDENTIFICATION_RANGE : XX.X cm XX.X cm XX.X cm XX.X cm XX.X ¢m

Or

READ_RANGE

Or

WRITE_RANGE

7.1.2 Operated Volume Test

71.21 Purpose

Tlhis test determines maximum-identification volume, read volume and write volume in front of the agtenna of
the interrogator.
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71.2.2 Test set-up

Figure 20 shows the test set-up for identification volume, read volume and write volume measurement:

Interrogator

< > Y
l N D
> z &>«
Movement XY plane
Interrogator —‘ z
< :ltagl
= B Y é >x
Movement X Z p|ane

Figure 20 — Test setup for Opéerated Volume Test

The antgnna of the interrogator and the antenna of thetag shall be put in the best coupling configuration.
The inteqrogator will be fixed on a mobile part of the-test bench.

The tag ill be set on a fixed part of the test bench.

N

Neither the interrogator nor the tags-Shall be rotated in any way during the displacement along the Y and
axes.

7.1.2.3 | Test procedure

7.1.2.31| Test procedure for identification and read volume
The intefrogator shall be set in relation to the tag and in accordance with radio frequency local regulations.

1- ['hef interrogator shall be placed on X axis at a distance of 30% 50% and 80% of the
[IDENTIFICATION_RANGE” or “READ_RANGE” (as applicable) as defined in § 7.1.1.3.1,
2- For each X axis distance, the interrogator shall be moved in steps as specified below in both positive
and negative Y and Z directions.
The tag shall be moved along the Y and Z axis by the following steps:
e 1 cm step if D <50 cm.
e5cmstepif10cm<D<2m.
e 10cmstepif D>2m.
3- The identification or reading (as applicable) command shall be sent.
4- Repeat step 2 until the identification rate or read drops to zero.
5- Noting identification rate or read success (as applicable) at each step before drops to zero, Repeat
step 2.
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The interrogator shall be set in relation to the tag and in accordance with radio frequency local regulations.

1-

Test procedure for write volume

ISO/IEC 18046-1:2011(E)

The interrogator shall be placed on X axis at a distance of 30% 50% and 80% of the

“WRITE_RANGE” as defined in § 7.1.1.3.2,

]

Ot

2- For each X axis distance, the interrogator shall be moved in steps as specified below in both positive
and negative Y and Z directions until the identification rate or read drops to zero.
The tag shall be moved along the Y and Z axis by the following step:
e 1cmstepif D <50 cm.
e5cmstepif10cm<D<2m.
e 10 cmstepif D >2 m.
3- The writing command shall be sent by the interrogator with appropriate value definedin part
4- The reading command shall be sent to verify that the correct data is written.
5- Repeat step 2 until the write drops to zero.
6- Noting identification write success at each step before drops to zero, Repeat step 2.
.1.2.4 Test report

he general parameters of the test shall be recorded according to the Table given in Annex A.

he results of the test shall be recorded according to Table 15.

Table 15 — Parameters that shall be recorded for this measurement

Operated Volume Test

Test Results: EUT 1

Identification rate / Read / Write| YES/NQ YES/NO YES/NO YES/NO YES/NO
success
Distance on X axis : XX.X cm XX.X cm XX.X cm XX.X cm XX.X ¢m
X =30%
Identification.rate success / Read success / Write success Y z
YES/NO Yy Zz
YES/NO Yy Zz
X =50%
Identification rate success / Read success / Write success Y z
YES/NO Yy Zz
YES/NO Yy Zz
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X =80%
Identification rate success / Read success / Write success Y z
YES/NO Yy Zz
YES/NO Yy Zz

Examplel of graph result is given in Figure 21.

Writing area at a distance D@30%

Writing area at a distance'D@80%

|
1

2
L

vd

NS

-10

-10

Figune 21 — Example of graph result for writing-area distance at 30% and 80% of WRITE_RANGE

7.2 Interrogator with one side antenna(s) configuration

7.21 Qperated Range Test

7211 Purpose

This tes{ determines the maximum identification distance, read distance and write distance in front of the

antenna pf the interrogator;:

7.21.2 | Test set=up

Figure 22 shows the test set-up for range measurement:

Interrogator
»

Movement

Figure 22 — Test setup for Operated Range Test
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The antenna of the interrogator and the antenna of the tag shall be put in the best coupling configuration.

The tag will be fixed on a mobile part of the test bench.

The interrogator will be set on a fixed part of the test bench.

Neither the interrogator nor the tags shall be rotated in any way during the displacement along the Y and Z

axes.

1-

2-

4-
5-
6-
7-

—

1-

72-4-3—Test procedure

7.2.1.3.1 Test procedure identification or read range

The tag shall be placed at a distance D greater than the maximum expected or specified
that the interrogator is not able to decode any response from the tag.
The tag shall be moved closer to the interrogator by the following step:

e 1cmstepif D <50 cm.

e 5S5cmstepif50cm<D<2m.

e 10cmstepifD>2m.
The Inventory command or Read command (as applicable)-shall be sent by the interrogato
existence of a communication link shall be verified.
If the communication link does not exist, the step 2 shall be repeated.

Tlhe interrogator shall be set in relation to the tag and in accordance with radio frequencyocal regulations.

fange so

rand the

If the communication link exists, the reading command shall be sent 5 times without move th¢ reader.

If one out of the 5 communication links does not exist, then the step 2 shall be repeated.
If the communication link exists for each of the 5 tests then the distance D shall be noted in t
as the “IDENTIFICATION_RANGE” or “READ-RANGE” (as applicable).

71.2.1.3.2 Test procedure for write range

he interrogator shall be set in relation to:the tag and in accordance with radio frequency recommend

The tag shall be placed at*a distance D greater than the maximum expected or specified
that the interrogator is.net able to decode any response from the interrogator.

he report

ation.

range so

adecimal

2- The tag shall be moyved closer to the interrogator by the following step:
e 1 cmstepif D <50 cm.
o (Bcmstepif50cm<D<2m.
o M0cmstepifD>2m.
3- The Write Command shall be sent by the interrogator with hexadecimal characters OxAA.
4- The Read command shall be sent to verify that the correct data is written.
5- If th&seorrect data is not read, the step 2 shall be repeated.
6- Ifithe correct data is read, the writing command shall be sent by the interrogator with hex
characters 0x55.
7= ¥ The Read command shall be sent to verify that the correct data is written.
8- If the correct data is not read, the step 2 shall be repeated.
9- If the correct data is read, the step 3 shall be repeated. This step shall be repeated 5 times.

10- If the Write command is valid for each of the 5 tests then the distance shall be noted in the report as

7.21.4

the “WRITE_RANGE".

Test report

The general parameters of the test shall be recorded according to the Table given in Annex A.

The results of the test shall be recorded according to Table 16.
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Table 16 — Parameters that shall be recorded for this measurement

Test Results

EUT Tag 1 Tag 2 Tag 3 Tag 4
IDENTIFICATION_RANGE : XX.X cm XX.X cm XX.X cm XX.X cm XX.X cm
Or

READ_RANGE

Or

WRITE_RANGE

7.2.2 Qperated Volume Test

7.2.21 | Purpose

This test|determines maximum identification volume, read volume and write-volume in front of the antenna d

the interjogator.

7.2.2.2 | Test set-up

Figure 28 shows the test set-up for identification volume, readwolume and write volume measurement:

Interrogator —'
»

tag

» Y
J‘ ) N >
D ’
< z X
Movement
XY plane
Interrogater Z
| g ]
X Z plane Movement

Figure 23 — Test setup for Operated Volume Test

The antenna of the interrogator and the antenna of the tag shall be put in the best coupling configuration.

The tag will be fixed on a mobile part of the test bench.

38
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The interrogator will be set on a fixed part of the test bench.

Neither the interrogator nor the tags shall be rotated in any way during the displacement along the Y and Z
axes.

7.2.2.3 Test procedure

7.2.2.3.1 Test procedure for identification and read volume

Tireimterrogator statt e setimretatiomtothetagand-imaccordance withr radio frequercy focat Tegutatjons.

1- The tag shall be placed on X axis at a distance of 30% 50% and.(80%| of the
“IDENTIFICATION_RANGE” or “READ_RANGE” (as applicable) as defined in § 7.2.1.31,
2- For each X axis distance, the tag shall be moved in steps as specified below-in both positive and
negative Y and Z directions.
The tag shall be moved along the Y and Z axis by the following step:
e 1 cmstep if D <50 cm.
e5cmstepif10cm<D <2 m.
e 10cmstepifD>2m.
3- The identification or reading (as applicable) command shall be sefqt.
4- Repeat step 2 until the identification rate or read drops to zero:
5- Noting identification rate or read success (as applicable) ai-each step before drops to zerg, Repeat
step 2.

7.2.2.3.2 Test procedure for write volume
Tlhe interrogator shall be set in relation to the tag and indaccordance with radio frequency local regulatjons.

1- The tag shall be placed on X axis at a-distance of 30% 50% and 80% of the “WRITE_RANGE” as
defined in § 7.2.1.3.2,
2- For each X axis distance, the tagcshall be moved in steps as specified below in both positive and
negative Y and Z directions untilithe identification rate or read drops to zero.
The tag shall be moved alongthe Y and Z axis by the following step:
e 1 cmstep if D <50 cm.
e 5cmstepif10cm<D <2 m.
e 10 cm step if D=2'm.
3- The Write command-shall be sent by the interrogator with appropriate value defined in part 5
4- The Read command shall be sent to verify that the correct data is written.
5- Repeat step2-until the write drops to zero.
6- Noting identification write success at each step before drops to zero, Repeat step 2.

7.2.24 Testreport

he general parameters of the test shall be recorded according to the Table given in Annex A.
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Table 17 — Parameters that shall be recorded for this measurement

Operated Volume Test
Test Results: EUT 1
Identification rate / Read / Write| YES/NO YES/NO YES/NO YES/NO YES/NO
success
Distance on X axis : XX.X cm XX.X cm XX.X cm XX.X cm XX.X cm
X =30%
Identification rate success / Read success / Write success Y z
YES/NO Yy Zz
YES/NO Yy Zz
X =50%
Identification rate success / Read success / Write success Y V4
YES/NO Yy Zz
YES/NO Yy Zz
X =80%
Identification rate success / Read success / Write success Y z
YES/NO Yy Zz
YES/NO Yy Zz
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Example of graph result is given in Figure 24.

Writing area at a distance D@30% Writing area at a distance D@80%

2 2
L T

-10 -10

=~

.2.3 Identification speed motion

=~

.2.3.1 Purpose

his test determines maximum speed motion of tag in operational volume in front of the antenr
terrogator.

=

7.2.3.2 Test set-up

I

igure 25 shows the test set-up for speed motiop;measurement:

Figure 24 — Example of graph result for writing area distance at 30% and 80% of WRITE_RANGE

a of the

Y

Speed motion movement
Z

Interrogator

Figure 25 — test setup for identification speed motion

he interregator will be set on a fixed part of the test bench.

he _tag will be fixed on a mobile part of the test bench so that the best coupling configuratio

N will be

aintained dllring the dieplnr‘nmnn’r of the infnrrngnfnr

7.2.3.3 Test procedure
The interrogator shall be set in relation to the tag and in accordance with radio frequency local regulat
1. The tag shall be placed at the distance equal to 50% of IDENTIFICATION_RANGE. The ta

will be on Y axis.
2. The tag speed shall be increased by steps.

ions.

g motion

3. The inventory command shall be sent by the interrogator and the existence of a communication link

shall be verified. This step must be repeated 5 times at the same speed motion.
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4. If the communication link exists, the step 2 shall be repeated. If the communication link does not exist
for these 5 tests then the position (X, Z) and speed motion before this test shall be noted in the report.
7.2.3.4 Testreport
The general parameters of the test shall be recorded according to the Table given in Annex A.

The results of the test shall be recorded according to Table 18.

Table 18 — Parameters that shall be recorded for this measurement
Test: [DENTIFICATION SPEED MOTION
Test Results: TAG 1
Speed = xx m/s
X z
50% 7z
Spedd = xx m/s
X z
50% Zz
Test Results: TAG 2
Speed = xx m/s
X z
50% Zz
Speed = xx m/s
X z
50% Zz
7.2.4 Identification Number of tags (for static tags)

7.2.41 Purpose

This test determines the capability of the interrogator to identification a population of tags inside the reading
volume.
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7.24.2 Test set-up

Figure 26 shows the test set-up for identification number of tag (for static tag):

Identification volume

Interrogator

Tag population

Figure 26 — Test setup for identification number of tags

he interrogator will be set on a fixed part of the test bench.
he tag population shall be arranged in a volume smaller than the Identification volume

he tag population shall consist of a group of tags arranged according\to the arrays defined in paragraph 5.14.
he reference point for the position of the tag population shall be the 'geometric centroid of the tag population.

7.2.4.3 Test procedure
Tlhe interrogator shall be set in relation to the tag and insaccordance with radio frequency local regulatjons.

1- The tag population shall be placed insidé, the reading volume for a defined tag arrangement. The
position of tag population in relation with‘the antenna interrogator shall be noted.
2- The inventory command shall be sent by the interrogator (as applicable). A chronometer is started.
The elapsed times to read 80%, 90% of the tags 100% of the tags are recorded.
3- If the 90% read or 100% read"is not obtained, the test shall be stopped after a time equivalent to
t=5Xt@80%
4- This test shall be performed for different positions of the tags population as required by the
application. Each position shall be recorded in the test report.
5- The test shall be repeated for each tag arrangement.

Note: if 80%) read is not reached, the time to reach the maximum percentage read|shall be
recorded'as well as the maximum number of tags read.
The testwill be stopped if 80% of the tags are not read within 10 seconds.
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7.244 Testreport

The test report shall give the time to reach 80%, 90% and 100 % of the tag population, the position of tag
population, the tag arrangement, the environment conditions and the communication parameters. If 80% of
the tags are not read before the test stopped then the number of tags and percentage of tags read shall be
recorded. All these parameters shall be recorded according to Table 19.

Table 19 — Parameters that shall be recorded for this measurement

Test: IDENTIFICATION NUMBER OF TAGS (for static tags)

Resul{s Population 1

X Y z
Maximjum Identification: xx % Test Results: xx s
Maximjum Identification > 80 % Test Results: xx s
Maximjum ldentification > 90 % Test Results: xx s
Maximjum Identification = 100 % Test Results:  xx)s

Resul{s Population 2

X Y z
Maximjum Identification: xx % Test Results: xxs
Maximjum Identification > 80 % Test Results: xxs
Maximum ldentification > 90 % Test Results: xx s
Maximjum Identification = 100 % Test Results: xx s

7.2.5 ldentification speed motion for tag population

7.2.51 | Purpose

This test determines maximum speed motion of the tag identification in the Interrogator with one side
antenna(s) configuration.
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7.25.2 Test set-up

Figure 27 shows the test set-up for identification Speed motion measurement for tag population:

S =

Interrogator
m Speed motion movement Y L(

Figure 27 — Test setup for identification Speed motion for tag population

Jhe interrogator will be set on a fixed part of the test bench.

he tag will be fixed on a mobile part of the test bench so that the (best coupling configuratio
maintained during the displacement of the interrogator.

7.2.5.3 Test procedure

1- The tag population shall be placed as required by the intended application. The position of tag po
i

relation with the antenna interrogator shall be noted,

- The tag population shall be moved along the;Xaxis with the centroid at a distance of 50% of the
IDENTIFICATION_RANGE.

The group speed shall be increased in Steps, starting at a speed at which 100% of the tags can b
identified.

4- If 100% of the tags are identified, step 3 shall be repeated. The highest speed at which 100% of
gan be identified shall be noted in .the’report.
5
t

- This test shall be performéd:for different positions and arrangements of the tags population as re
he application. Each position_shall be recorded in the test report.

7.2.54 Testreport

Tlhe general parameters of the test shall be recorded according to the Table given in Annex A.
qlhe tag population arrangement, the number of tag and the spacing between each tag shall be recorg
he resulis.of the test shall be recorded according to Table 20.

N will be

Tlhe interrogator shall be set in relation to the tag and in accordance with radio frequency local regulatjons.

pulation

D

the tags

uired by

ed.
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Table 20 — Parameters that shall be recorded for this measurement

Test: IDENTIFCATION SPEED MOTION FOR TAG POPULATION

Tag population arrangement:

Number of tag

Speed = xx m/s

X z
Xx Zz
Speed = xx m/s
X z
Xx Zz
Tlg population arrangement: Number of tag
Speed = xx m/s
X z
Xx Zz
Speed = xx m/s
X z
Xx Zz
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7.3 Interrogator gate antenna configuration
7.3.1 Identification speed motion

7.3.1.1  Purpose

This test determines maximum identification speed motion of the tag in the interrogator gate antenna
configuration.

71.3.1.2 Test set-up

Higure 28 shows the test set-up for identification speed motion measurement:

1
1
i
i Y
1
1
1

Speed motion movement
On Y axis
< + + 7 X

1 Dg! 1
il 1 1
10% of I;)é: : :
of D1 1 1
° 1 1 1 XY plane
1 1 1
1 1 1
1 1 1
1 1 1
..1..: 1 1 N\
-tag?' _——— ':tagg- === S itag
"l": 5...l..5 o J&"
A - N Speed motion movement Z
A T T Tk ' On Y axis
- i
ldgi- _—_—

X Z plane

Figure 28 — Test setup for identification Speed motion

:Ihe interrogator will-be set on a fixed part of the test bench.

he tag will-be fixed on a mobile part of the test bench so that the best coupling configuration will be
maintained during the displacement of the interrogator.

7.3.1:3" Test procedure

The interrogator shall be set in relation to the tag and in accordance with radio frequency local regulations.

1- The tag shall be placed on one position of the all position defined in Figure here above. The tag shall
be moved on Y axis is according the application.
2- The tag speed shall be increased by following steps:
e The tag us successfully indentified more than eight times, the speed can be doubled.
e The tag us successfully indentified more than four times, the speed can be increased
by 50 %.
e Else the speed is increased by 10%.

© ISO/IEC 2011 — All rights reserved 47


https://standardsiso.com/api/?name=80a7e79a28cda44b68e4b00333c7ac22

ISO/IEC 18046-1:2011(E)

3- The Identification command shall be sent by the interrogator and the existence of a communication
link shall be verified. This step must be repeated 5 times at the same speed motion.

4- If the communication link exists, the step 3 shall be repeated. If the communication link does not exist
for these 5 tests then the position (X, Z) and speed motion before this test shall be noted in the report,
The step 1 shall be repeated.

7.3.1.4 Testreport

The general parameters of the test shall be recorded according to the Table given in Annex A

The results of the test shall be recorded according to Table 21.
Table 21 — Parameters that shall be recorded for this measurement
Test: ]DENTIFICATION SPEED MOTION
Test Results: TAG 1
Speed = xx m/s
X 4
Xx Zz
Speed = xx m/s
X V4
Xx Zz
Test Results: TAG 2
Speed = xx m/s
X V4
Xx Zz
Speed = xx m/s
X V4
Xx Zz

7.3.2 ldentificationNumber-oftags{forstatic-tags)

7.3.21  Purpose

This test determines the capability of the interrogator to identify a population of tags inside the reading volume.
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7.3.2.2 Test set-up

Figure 29 shows the test set-up for number of tags identification (for static tag):

:2011(E)

Reading volume

//é\NH 1.

tag

IZII
/\
E%:I

N
9
A
x

A

Do \\ Tag population

XY plane

Figure 29 — Test setup for identification numberf tags

1|he interrogator will be set on a fixed part of the test bench.

he tag population shall consist of a group of tags arranged acCording to the arrays defined in pa
bference point for the position of the tag population shall be thé geometric centroid of the tag populat

—

7.3.2.3 Test procedure

1- The tag population shall be placed inside the reading volume for a defined tag arrangen
position of tag population in relation.with the antenna interrogator shall be noted.

2- The inventory command shall be\sent by the interrogator. A chronometer is started. The
times to read 80%, 90% of theitags 100% of the tags are recorded.

3- If the 90% read or 100% read'is not obtained, the test shall be stopped after a time equivalg
maximum of t =5 X t@80%, or 10 s.

4- This test shall be performed for different positions of the tags population as requireq
application. Each pasition shall be recorded in the test report.

5- The test shall be repeated for each tag arrangement.

Note: if 80% read is not reached, the time to reach the maximum percentage read
recorded\as well as the maximum number of tags read.
Thedest will be stopped if 80% of the tags are not read within 10 seconds.

7.3.2.4 _~Test report

Tlhetest report shall give the time to reach 80%, 90% and 100 % of the tag population.

rt 5. The
on.

Tlhe interrogator shall be set in relation to the tag and'in accordance with radio frequency local regulations.

ent. The
elapsed
ent to the

i by the

shall be

The general parameters of the test shall be recorded according to the Table given in Annex A.

The results of the test shall be recorded according to Table 22.
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Table 22 — Parameters that shall be recorded for this measurement

Test: IDENTIFICATION NUMBER OF TAGS (for static tags)

Results TAG ARRANGEMENT 1

X z
Maximum read: xx % Test Results: xx's
Maximum Identification > 80 % Test Results: xx's
Maximum Identification > 90 % Test Results: xx's
Maximum Identification = 100 % Test Results:  xx's
Results TAG ARRANGEMENT 2
X z
Maximum read: xx % Test Results:\\xX's
Maximum Identification > 80 % Test Results: xxs
Maximum Identification > 90 % Test Results: xx's
Maximum Identification = 100 % Test Results:  xx's

7.3.3 ldentification speed motion-for tag population

7.3.3.1

This tes
configurz

7.3.3.2

Figure 3

Purpose

tion.

Test sét-up

determines maximum speed motion of the tag identification in the Interrogator gate antenn

) shiows the test set-up for identification Speed motion measurement for tag population:

[V
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Y

Speed motion movement
OnY axis
Z X

XY plane
Speed motion movement Z
OnY axis l
P > Y
| DG » o
X Z plane
Figure 30 — Test setup for identification Speed motion for tag population

:Ihe interrogator will be set on a fixed part of the test bench.

he tag will be fixed on a mobile part of the test bench so that the best coupling configuratio
maintained during the displacement of the interrogator.

7.3.3.3  Test procedure

1 The tag population shall'be'placed as required by the intended application. The position of tag po
im relation with the antenna interrogator shall be noted.

The tag population.shall be moved along the Y axis with the centroid as required by the applicatic
se of gate configuration.

The group speé&d shall be increased in steps, starting at a speed at which 100% of the tags can b
identified.

If 100%)0f the tags are identified, step 3 shall be repeated. The highest speed at which 100% of
n be identified shall be noted in the report.

This test shall be performed for different positions and arrangements of the tags population as re

N will be

Tlhe interrogator shall be set in relation to the tag and in accordance with radio frequency local regulations.

pulation

nin the

[]

the tags

uired by

the@pplication. Each position shall be recorded in the test report.

7.3.3.4 Testreport

The general parameters of the test shall be recorded according to the Table given in Annex A.

The tag population arrangement, the number of tag and the spacing between each tag shall be recorded.

The results of the test shall be recorded according to Table 23.
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Table 23 — Parameters that shall be recorded for this measurement

Test: IDENTIFCATION SPEED MOTION FOR TAG POPULATION
Tag population arrangement: Number of tag
Speed = xx m/s
X z
Xx Zz
Speed = xx m/s
X z
Xx Zz
Tag pppulation arrangement: Number of tag
Speed = xx m/s
X z
Xx Zz
Speed = xx m/s
X z
Xx Zz

7.4

7.4.

7.4.

This test

con

7.4.

Figure 3

52

1 Identification speed motion

1.1 Purpose

figurgtion.

1.2 | Testset-up

Interrogator 3 dimension antenna configuration (tunnel)

determines maximum speed motion of the tag identification in the Interrogator 3 dimension antenna

Shows the test set-up for identification Speed motion measurement:
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|
1
1
' Speed motion movement
i OnY axis
»
g z X
1
1

1
Q 1
[
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Figure 31 — Test setup for identification Speed motion

:Ihe interrogator will be set on a fixed part of the test.bench.

he tag will be fixed on a mobile part of thestest bench so that the best coupling configuratio

h will be

tag shall

bubled.
hcreased

Linication

not exist

he report,

maintained during the displacement of the interrogator.
71.4.1.3 Test procedure
Tlhe interrogator shall be set in relation to the tag and in accordance with radio frequency local regulations.
1- The tag shall be placed on one position of the all position defined in Figure here above. The
be moved on Y aXxis,is according the application.
2- The tag speed(shall be increased by following steps:
¢ L~The tag us successfully indentified more than eight times, the speed can be d
¢)" The tag us successfully indentified more than four times, the speed can be i
by 50 %.
e Else the speed is increased by 10%.
3- The)ldentification command shall be sent by the interrogator and the existence of a comm
link shall be verified. This step must be repeated 5 times at the same speed motion.
4- Y If the communication link exists, the step 3 shall be repeated. If the communication link does
for these 5 tests then the position (X, Z) and speed motion before this test shall be noted in t
The step T shall be repeated.
7414 Testreport

The general parameters of the test shall be recorded according to the Table given in Annex A.

The results of the test shall be recorded according to Table 24.
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