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Foreword

ISO (the International Organization for Standardization) and |IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and non-goveérnmental, in liaison with 1ISO and IEC, also take part in the work. In the field of infermation
technology, I$O and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Btandards are drafted in accordance with the rules given in the ISO/IEC Directives; Part 2.
The main tagk of the joint technical committee is to prepare International Standards:'Draft Interngtional
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publicatfon as
an Internationjal Standard requires approval by at least 75 % of the national bodies gasting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any or all sueh-patent rights.

ISO/IEC 18046-1 was prepared by Joint Technical Committee ISO/NEC JTC 1, Information technplogy,
Subcommittep SC 31, Automatic identification and data capture techniques.

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

ISO/IEC 18046 consists of the following parts, under the general title Information technology — Radio
frequency idgntification 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

iv © ISO/IEC 2011 — All rights reserved


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

ISO/IEC 1804

Introduction

6-1:2011(E)

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 can include:
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roduct packaging, and

roduct tagging.

'mance tests define test methods that deliver results that allow the comparison of d
ms, interrogator and tags in order to select among them for use-in-a particular application.

erformance characteristics of devices (tags and interrogation equipment) can vary dras
ation factors as well as the particular RFID air interface (frequency, modulation, protocg
rted. Of key concern is the matching of the various/performance characteristics to the usg

technology providers. A key challenge is a*tnethod of evaluating the differences bet
blogy providers' products in a consistent and‘equitable manner.

part of ISO/IEC 18046 provides a framework for meeting the above noted concern and c
nd, clear definitions of performance_as related to user application of RFID technology in the
ovided. Based on such application-based definitions, test methods are defined with attent

rticular significance, these tests are defined for RFID devices having one antenna. It is con
e products with both.single and multiple antennas to define an RFID transaction zone sui
ation. The defined-methods can easily be extended from equipment with a single antenr
ment with multiple~antennas, in order to evaluate performance under conditions more clos
of a particularapplication.
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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

[ds)

jcope

This part of ISO/IEC 18046 defines test methods for performance characteristics of RFID sys

ems for item

management, and specifies the general requirements and test requirements for systems which are applicable

to thg selection of devices for an application. It does not apply to testing,in relation to regulat
requifements.

2 ormative references

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

ISO/IEC Guide 98-3, Uncertainty of measuremént — Part 3: Guide to the expression of
measpirement (GUM:1995)

ISO 2859-1, Sampling procedures fof inspection by attributes — Part 1: Sampling scheme
acceptance quality limit (AQL) for lot-by-lot inspection

ISO 2859-4, Sampling procedures for inspection by attributes — Part 4: Procedures for a
declated quality levels

ISO 2859-10, Sampling procedures for inspection by attributes — Part 10: Introduction to the IS
of stahdards for sampling for inspection by attributes

ISO/IEC 19762-3; Information technology — Automatic identification and data capture (AIDC) §
Harmpnizedwocabulary — Part 3: Radius frequency identification (RFID)

ory or similar

t. For dated
e referenced

ncertainty in

5 indexed by

ssessment of

D 2859 series

lechniques —

3 Terms and definitions

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

31
one side antenna(s)

system with one antenna or multiple antennas which are positioned on the same plane and same side in front

of the tag

3.2
gate

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 p

lan with a tag that moves between those three antennas

4 Abbreviated terms

Distance between tag and antenna of interrogator

Distance between antennas for gate configuration

D

Do

Dur Horiz
EMF  Elect
MPE

SAR  Spec
5 Condit
5.1 Selec
The system

application w

5.2 Selec
Unless otheny

The
ISO/

The

The equi

5.3 Teste

Unless otheny
and of relativ

Maximum Permissive Exposure

pntal distance between antennas for tunnel configuration

o0 Magnetic Field

fic Absorption Rate

ons applicable to the test methods

ion of the tests

ntegrators and/or end users will have to select<he” applicable tests according to a specific

hile ignoring the ones which do not apply to this (these) application(s).

ion of the devices to be tested

vise specified, testing shall be performed on:

population of tag to be tested shall be chosen in accordance with ISO/IEC 2
EC 2859-4, and ISO/IEC 2859=10.

nterrogator given for testing.

pment shall be the same for all the tests selected for the testing program.

nvironment

vise specified, testing shall take place in air environment of temperature 23°C + 3°C (73°F 1
e humidity 30 % to 60 %.

859-1,

b 5°F)

54 RFen

vironment

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.
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Pre-conditioning

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

5.7

The t

Total measurement uncertainty

btal measurement uncertainty for each quantity determined by these test methods shall bg

test rg¢port in accordance with ISO/IEC Guide 98-3.

5.8
The h

Witho
the la

The ¢
be no

Meas

repori.

5.9

For a
testeq
voluni

The i
comn

5.10

The t
moun|

Test Read and Write
lexadecimal characters written in the user memory shall be alternatively OxAA and 0x55

ut specific requirement, the user memory addresses used for thése tests shall be the firsf

stated in the

address and

5t address. Others addresses could be tested and these addrésses shall be noted in the report.

ze and position of data in the memory to be read or written’may influence the results and s
ted.

Lre the maximum read and write rate for the system under test and these rates shall bg

Test speed motion

| Tests Speed Motion, the unique important factor is that the motion speed be constant with

hall therefore

noted in the

in the volume

. It implies that the tag be moved-from outside the reading volume at a constant speed throughout the

e tested.

hterrogator shall be configured to repeat the inventory command. The delay between
ands shall be such that the tag is still in the identification volume (read zone).

Test mounting material

Ags shall-be mounted on the mounting materials for which they are intended for the ap
ted matetrial attached to the tag shall be considered as integral part of the tag.

5.11

wo inventory

blication. The

Test communication parameters

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

5.12

Test equipment limits

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 Huma

n exposure to EMF

High magnetic 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,.. in relation with air interface standards),
type, description, reference number (serial number) of the interrogator, minimum value, maximum value,
mean value and standard deviation of the results.

In order to eV
as the type ot

The type of ¢
For the tests

mean value 3
shown in the

5.15 Taga
The geometri
see Figure 2
uniform. Tag
diagrams bel
The minimum

The tag popu

aluate the results, the interrogator antenna properties, model etc. shall also be specified, a
interrogator, and type of connection between interrogator and antenna.

bmmand and the number of bits written shall be indicated in the report.
requiring measurement curves, additionally to the curves on minimum value, maximum

nd standard deviation, the individual curves of 5 randomly selected measured devices sh
fest report.

rrangement

c arrangement of the tags in a population under test may be'linear (1D, see Figure 1), arra
, or volume (3D, see Figure 3). The spacing of the tags within the defined geometry sh
spacing shall be measured as the distance between/the geometric centroid of each tag
bw represent the three basic types of tag arrays.

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

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

Figure 1 — 1D linear tag

s\’

s well

value,
all be

y (2D,
all be
. The

Figure 2 — 2D tag array
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6.1

6.1.1

6.1.1

This
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Figure 3 — 3D tag volume '\Cb

nductive systems
Portable Interrogator &

Operated Range Test QQQ

{1 Purpose &Q\\

est determines the maximum identificatia@fstance, read distance and writes distance i

antenna of the interrogator. $

6.1.1,

Figur

¥
xO
4 below shows the test s%&or range measurement:
@)

Test set-up

-
Py

N\

O§ Interrogator —'

v

C)é ovemen
\Q/ M t

n front of the

Figure 4 — Test setup for Operated Range 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.

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
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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-

4-
5-

6-
7-

6.1.1.3.2

The interroga

1-

2-

3-
4-
5-
6-

7-
8-
9-

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 0.5cmstepif D <10 cm.

e 1cmstepif10cm <D <50 cm.

e ZcmstepitD >9U0cm.

The Inventory command or Read command (as applicable) shall be sent by the interrogatg

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 awithout mo
reader.

If pne 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
report as the “IDENTIFICATION_RANGE” or “READ_RANGE” (as applicable).

est procedure for write range

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 sent to verify that the correct data is written.

the correct data is not read, the'step 2 shall be repeated.

I

I

¢haracters 0x55.

The reading command shall’be sent to verify that the correct data is written.

If the correct data is notread, 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.

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

6.1.1.4

port as the \WRITE_RANGE”.

Tepst report

The general pardameters of the test shall be recorded according to the Table given in Annex A.
The results ofthetestshattbeTecordedaccording to T ablet

tor shall be set in relation to the tag and in accordance with-radio frequency recommendatig

The interrogator shall be placed at a distance D greater'than the maximum expected or spsg

the correct data is read, the writing command shall be sent by the interrogator with hexadsg

r and

e the

in the

n.

cified

cimal

n the

© 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

O

WRITE_RANGE

6.1.2| Operated Volume Test

6.1.21 Purpose

This test determines maximum identification volume, read volume.ahd write volume in front of the antenna of
the interrogator.

6.1.22 Test set-up

Figure 5 shows the test set-up for identification volumej read volume and write volume measurement:

Interrogator \\
X FI
i

Movement

XY plane

Interrogator

L |
7y

\ A=

(& ]
T_J\l

A/

Movement XZ plane

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 Te

st procedure

6.1.2.3.1 Test procedure for identification and read volume

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

1-

2-

3-
4-
5-

6.1.2.3.2 Tlest procedure for write volume

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

1-

2.

3-
4-
5-
6-

6.1.24 Te

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

The results o

Example of g

The interrogator shall be placed on X axis at a distance of 30% 50% and 80%. d
“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
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-each step before drops to
Repeat step 2

The interrogator shall be placed on X axishat a distance of 30% 50% and 80% (
“WRITE_RANGE” as defined in § 6.1.1.3.2,
For each X axis distance, the interrogator shall be moved in steps as specified below ir
positive and negative Y and Z directions:until the identification rate or read drops to zero.
The interrogator shall be moved alongthe Y and Z axis by the following step:

e 0.5cmstepifD <10cm.

e 1cmstepif 10 c <D <50 cm.

e 2cmstepif D60 cm.
The writing command shall;be sent by the interrogator with appropriate value defined in par
The reading command shall be sent to verify that the correct data is written.
Repeat step 2 until.the write drops to zero.
Noting identificationwrite success at each step before drops to zero, Repeat step 2

st report

the test shall be recorded according to Table 2.

f the

both

Zero,

f the

both

raph results is shown in Figure 6.

© 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
XF 30%
Identification rate success / Read success / Write success Y z
YES/NO Yy dz
YES/NO Yy dz
XF 50%
Identification rate success / Read success / Write success Y z
YES/NO Yy dz
YES/NO Yy dz
XF 80%
Identification rate success-/'Read success / Write success Y z
YES/NO Yy dz
YES/NO Yy dz

© 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%
) .@c:::;g 2 ) 0 ) .@:::jg: = 2 ) 8 0
AT 10
Figure 6 — Example of graph result for writing area distance at 30% and 80% of WRITE_RANGE

6.2 Interrpgator with one side antenna(s) configuration
6.2.1 Operated Range Test

6.2.1.1  Purpose

This test det
antenna of th

6.2.1.2 Tept set-up

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

The antenna

The tag will b

brmines the maximum identification distance, read.-distance and writes distance in front pf the
e interrogator.

Interrogator
d »
>

Movement

Figure 7 — Test setup for Operated Range Test

pf{he interrogator and the antenna of the tag shall be put in the best coupling configuration

e 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.

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-

2-

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

e 05cmstepifD<10cm.

e 1cmstepif 10cm <D <50 cm.

4-
5-

6-
7-

6.2.1.8.2

e ZcmstepitD >39Ucm.

The Inventory command or Read command (as applicable) shall be sent by the.interrogator and

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 withput move the

reader.

If one out of the 5 communication links does not exist, then the step2-shall be repeated.
If the communication link exists for each of the 5 tests then the distance D shall bg noted in the

report as the “IDENTIFICATION_RANGE” or “READ_RANGE”"\(as applicable).

Test procedure for write range

The interrogator shall be set in relation to the tag and in accotdance with radio frequency recomnendation.

6.2.1.|4

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

expected or

specified range so that the interrogator. isnot able to decode any response from thk tag.

2

The interrogator shall be moved closer'to the tag by the following step:
e 05cmstepifD<10cm:
e 1cmstepif 10 cm <DX 50 cm.
e 2cmstepif D > 50.em.

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

6- If the correct data is read, the writing command shall be sent by the intdrrogator with

appropriate value-defined in part 5.
7- The reading command shall be sent to verify that the correct data is written.
8- If the corfect data is not read, the step 2 shall be repeated.

9- If the carrect 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 bg noted in the

report as 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 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.X cm XX.X cm XX.X cm XX.X cm XX.X cm

Or

READ_RANGE

Or

WRITE_RANGE

6.2.2 Operated Volume Test

6.2.2.1 Purpose

This test detgrmines maximum identification volume, read volume and write_volume in front of the antefna of
the interrogator.

6.2.2.2 Tept set-up

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

Interrogator —' h
ag

" i’ l
C) D

< Z X
Movement
XY plane
Interragator —' Z
7 o - Y £ >x
v
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.

6.2.2.3 Test procedure

6.2.2;[5.1 Test procedure for identification and read volume
The interrogator shall be set in relation to the tag and in accordance with radio frequency tocal regulations.

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 § 6.2.1.3{1,
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 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|zero, Repeat
step 2.

AO-
1

(R
1

6.2.23.2 Test procedure for write volume
The inpterrogator 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 “WRITH_RANGE” as
defined in § 6.2.1.3.2,
For each X axis distange] the tag 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:

¢ 0.5 cm stepif-D <10 cm.

e 1 cm step'if10 cm <D <50 cm.

e 2 cm stepif D > 50 cm.
- The writing*command shall be sent by the interrogator with appropriate value defined in part 5.
- The reading command shall be sent to verify that the correct data is written.
- Repeat step 2 until the write drops to zero.
- Noting identification write success at each step before drops to zero, Repeat step 2.

AO-
1

D G

6.2.24 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%
Identjfication rate success / Read success / Write success Y z
YES/NO Yy 7z
YES/NO Yy Zz
X =50%
Identjfication rate success / Read success / Write success Y Z
YES/NO Yy Zz
YES/NO Yy Zz
X =80%
Identjfication rate success / Read success / Write'success Y Z
YES/NO Yy Zz
YES/NO Yy Zz
Example of graph resultis-given in Figure 9.
riting.area at a distance D@30% Writing area at a distance D@80%
1hZ g2
::?gczzjg ) 0 ) - P ) 0
-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

Figure 10 shows the test set-up for speed motion measurement:

Y

Interrogator
ag Speed motion movemeft
Y4

Figure 10 — Test setup for identification’speed motion

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 betrotated in any way during the displacement along the Y and Z
axes.

6.2.33 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 at the distance equal to 50% of IDENTIFICATION_RANGE. The tag motion
will be on Y axis:

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

3 The inventory command shall be sent by the interrogator and the existence of a comnjunication link
shall beverified. This step must be repeated 5 times at the same speed motion.
4-  If theecommunication link exists, the step 2 shall be repeated. If the communication link gloes not exist
for these 5 tests then the position (X, Z) and speed motion before this test shall be notetli in the report.

6.2.3.4 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 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 15
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X z
50% Zz
50% Zz
Speed = xx m/s
X z
50% Zz
50% Zz
Test Resultg: TAG 2
Speed = xx|m/s
X y4
50% Zz
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 detgrmines the capability of interrogator to read a population of tags inside the reading volume.

6.2.4.2 Tept set-up

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

Reading volume

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 in relation to the tag and in accordance with radio frequency local regulations.

4

2

6.2.4.4

The tagpoputation stattbe praced nside the Teadingvotume for a definedtagarrar
position of tag population in relation with the antenna interrogator shall be noted.

The inventory command shall be sent by the interrogator (as applicable). A chrdneme|
The elapsed times to read 80%, 90% of the tags 100% of the tags are recorded.

If the 90% read or 100% read is not obtained, the test shall be stopped after a time
t=5Xt@80%

This test shall be performed for different positions of the tags population as req
application. Each position shall be recorded in the test report.

The test shall be repeated for each tag arrangement.

Note: if 80% read is not reached, the time to reach the\ mfaximum percentage
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

The tegst 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 6.

Table 6 — Parameters that shall be recorded for this measurement

gement. The
ter is started.
equivalent to

uired by the

ead shall be

Tgst: IDENTIFICATION NUMBEROE'TAGS (for static tags)

Re¢sults TAG ARRANGEMEN\1

X Y V4

Maximum read: xx % Test Results: xx s

Tdst Results 80%°  xx s

Test Results 90%: xx s

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
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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

6.2.51  Purpose

This test delermines maximum speed motion of the tag identification in the Interrogator with ong side
antenna(s) cgnfiguration.

6.2.5.2 Tept set-up

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

Y

nterrogator
Soeed motion movement
Z X

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

The interrogator 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
maintained dyring the displacement of thefinterrogator.

6.2.5.3 Tept procedure

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

1- The tag population ghall be placed as required by the intended application. The position of tag population
in relation with the anténna interrogator shall be noted.

2- The tag population shall be moved along the Y axis with the centroid at a distance of 50% of the
IDENTIFICA ' ION-RANGE.
3- Thegro i i ; i i Q

identified.

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.

18 © ISO/IEC 2011 — All rights reserved
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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
X V4
XX Zz
Speed = xx m/s
X Y4
Xx Zz
Tg4g population arrangement: Number of tag
Speed = xx m/s
X V4
Xx Zz
Speed = xx m/s
X Y4
Xx Zz

6.3 |Interrogator gate antenna econfiguration
6.3.1| Identification speed motion

6.3.1/ Purpose

This fest determines maximum speed motion of the tag identification in the interrogator
configuration.

6.3.12  Test set-up

Figur¢ 13’shows the test set-up for identification speed motion measurement:

jate antenna

© ISO/IEC 2011 — All rights reserved

19


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

ISO/IEC 18046-1:2011(E)

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
1 1 1
1 1 1
1 1 1
..l...: Z..l...: L
-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 pf 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 ifterrogator nor the tags shall be rotated'in any way during the displacement along the Y and Z
axes.

6.3.1.3 Tept procedure
The interrogator shall be set in relation 1o the tag and in accordance with radio frequency local regulations.

1- The fag shall be placed on one of the positions defined in Figure 13 here above. The tag shall be
moved on Y axis according to the application.
2- The fag speed shall'be increased by the following steps:
o Ifithe 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 %.
Else the speed is increased by 10%.

3- The
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.

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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Test: IDENTIFICATION SPEED MOTION

Test Results: TAG 1

Speed = xx m/s

X V4
Xx Zz
Xx Zz
Speed = xx m/s
X zZ
Xx Zz
Xx Zz
Tgst 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

Identification number of tag (for static tags)

6.3.2,

1 \.V'Purpose

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

© IS0/

IEC 2011 — All rights reserved
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6.3.2.2 Te

st set-up

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

— ~—< Reading volume
ST

ta
agl
o

[E

Y
Zl X

Do —__T2g poputation

XY plane

Figure 14 — Test setup for identification number of tag

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

The tag popu

The tag popd
reference poi

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

nt for the position of the tag population shall be the geometric centroid of the tag population

6.3.2.3 Tept procedure

The interroga

1- The
posit
2- The

time
3- If the

= B
J

4- This
appli

5- The

N

r

1

6.3.24 Te

The test repo

tor shall be set in relation to the tag and in‘accordance with radio frequency local regulation

on of tag population in relation with the antenna interrogator shall be noted.
inventory command shall be, sent by the interrogator. A chronometer is started. The el
5 to read 80%, 90% of the tags 100% of the tags are recorded.

90% read or 100% read js not obtained, the test shall be stopped after a time equival
X t@80%

test shall be performed for different positions of the tags population as required b
cation. Each position shall be recorded in the test report.
est shall be repeated for each tag arrangement.

ote: if 80%-read is not reached, the time to reach the maximum percentage read sh
pcorded as)well as the maximum number of tags read.
he testwill be stopped if 80% of the tags are not read within 10 seconds.

lation shall consist of a group of tags arranged accofding to the arrays defined in part §.

tag population shall be placed inside-the reading volume for a defined tag arrangement.

The

@

The
bpsed
ent to

y the

all be

stTeport

rt 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 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

|
Tdst Results 100%: xx s

Results TAG ARRAGEMENT 2

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

Tgst Results 80%: xxs

Tgst Results 90%: xxs

Tgst Results 100%: xx s

6.3.3| Identification speed motion for tag:population

6.3.3/ Purpose

This fest determines maximumspeed motion of the tag identification in the Interrogator gate antenna
configuration.

6.3.32 Test set-up

Figurg¢ 15 shows the\test set-up for identification Speed motion measurement for tag population:
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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 interrogdtor 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
maintained dyring the displacement of the interrogator:

6.3.3.3  Tept procedure

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

@

1- The tag population shall be placed as required by the intended application. The position of tag population
in relation with the antenna interregator shall be noted.

2- The tag population shall beymoved along the Y axis with the centroid as required by the application ip the
case of gate ¢onfiguration.

3- The groyp 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 identia;ed shall be noted in the report.

5- 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.

6.3.3.4 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

ISO/IEC 18046-1:2011(E)

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
T4g 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| ldentification speed motion

6.4.111 Purpose

This fest determines maximum speed motion of the tag identification in the interrogator

configuration,

6.4.1.2 </ Test set-up

jate antenna

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

© ISO/IEC 2011 — All rights reserved
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A
! ! A
T T T
o ! v
[ |
i : g i i Speed motion movement
o 11— OnY axis
' 1 1
Rl T T »
. Drry ! Z X
1 1 1 1
= 1 !
kal] [ [
10% of D 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

The antenna

The tag will b

The interrogdtor will be set on a fixed part of the testbench.

Neither the in
axes.

6.41.3 Te

The interroga

st procedure

Figure 16 — Test setup for IdentificationSpeed motion

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

e fixed on a mobile part of the test bench.

terrogator nor the tags shall be ‘rotated in any way during the displacement along the Y

tor shall be set inrefation to the tag and in accordance with radio frequency local regulation

ag shall be placed on one position of the all position defined in Figure here above. The tag

oved on(Yyaxis is according the application.

ag speed shall be increased by following steps:
e The tag us successfully indentified more than eight times, the speed can be doub

and Z

shall

led.
pased

The tag us successfully indentified more than four times, the speed can be incr

by 50 %.

e Else the speed is increased by 10%.

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

1- The
be m

2- The

3-

4-

The Identification command shall be sent by the interrogator and the existence of a communication

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://iecnorm.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
Tdst Results: TAG 2
Speed = xx m/s
X Y4
Xx Zz
Xx Zz
Speed = xx m/s
X Y4
Xx Zz
Xx 7z

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

< Y

( D kagl'“g D ) L
L 7 X

— -1ag population

XY plan

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

6.4.2.3

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

6.4.2.4

Tepst procedure

Tept report

Figure 17 — Test setup for identification number of tags

The tag population shall be placed inside the ‘reading volume for a defined tag arrangement.

positjon of tag population in relation with the,antenna interrogator shall be noted.

The linventory command shall be sent-by the interrogator. A chronometer is started. The el

time$ to read 80%, 90% of the tags 100% of the tags are recorded.

If the 90% read or 100% read is*not obtained, the test shall be stopped after a time equival
=4 X t@80%

This| test shall be performed_for different positions of the tags population as required b

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

The [est shall be repeated-for each tag arrangement.

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

The

The
hpsed
ent to

y the

all be

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 results of the test shall be recorded according to Table 12.
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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

Tdst Results 80%: xx s

Tgst Results 90%: xx s

Tgst Results 100%: xx s

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

Tgst Results 80%: xxs

Tgst Results 90%: xx s

Tgst 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 dimer
configuration.

6.4.32 Test set-up

FigurT 18 shows the test set-up for identification Speed motion measurement for tag population:

© ISO/IEC 2011 — All rights reserved
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: |
: | v
: ' Speed motion movement
; i On Y axis

1

! z X
< o »

XY plane

z
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Speed motion movement
On Y axis

A

X Z plane

Figure 18 — Test setup for identificationSpeed motion

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

The tag will
maintained d

6.4.3.3 Te

The interroga

1- Thetag
in relation wit
2.

case of tunng

3- The grou
identified.

iring the displacement of the interrogaton,

st procedure

tor shall be set in relation to thetag and in accordance with radio frequency local regulation

population shall be placed as required by the intended application. The position of tag popul
h the antenna interregator shall be noted.

The tag population shall beymoved along the Y axis with the centroid as required by the application

| configuration,

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

4- [f100%
can be identi

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

be fixed on a mobile part of the test bench so that the best coupling configuration v

il be

@

ation

n the

tags

5-

the application. 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.

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

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

ISO/IEC 18046-1:2011(E)

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
T4g population arrangement: Number of tag
Speed = xx m/s
X 4
Xx Zz
Speed = xx m/s
X 4
Xx Zz

7 PRropagative system according ISO/IEC 18000-6

7.1 (Portable Interrogator

7.1.1| Operated Range Tes

7110 Purpose

This {est’determines the maximum identification distance, read distance and writes distance i

ofthao intarraaatar

t

n front of the

antenna Ot o T ogatoT

71.1.2 Test set-up

Figure 19 shows the test set-up for range measurement:

© ISO/IEC 2011 — All rights reserved
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The antenna pf 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.

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

Movement

v

Figure 19 — Test setup for Operated Range Test

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

axes.

7113

7.1.1.3.1 Test procedure identification and read range

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

1-

2-

4-
5.
6-
7-

71.1.3.2 est procedure for write range

Tepst procedure

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

e 1cmstepifD<50cm.

e 5cmstepif50cm <D< 2m.

e 10cmstepifD>2m.

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

If thg communication link does not exist, the step 2 shall be repeated.
If thg communication linkseXists, the reading command shall be sent 5 times without move the rgader.
If ong out of the 5 communication links does not exist, then the step 2 shall be repeated.
If thg communicationink exists for each of the 5 tests then the distance D shall be noted in the feport
as the “IDENTIEIEATION_RANGE” or “READ_RANGE” (as applicable).

The interrogator shall be set Iin relation to the tag and in accordance with radio Trequency recommendation.

1-

2-

3-
4-
5-
6-

32

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

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

L. ) b | 1l 1 1 'H PO o | 44
The IreSurS ortre eSS oarTdai OETTCCOTUTU aCLLUNnmyg o 1avic 1%.

Table 14 — Parameters that shall be recorded for this measurement

Tgst 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
O

READ_RANGE

O

WRITE_RANGE

7.1.2| Operated Volume Test

71.24 Purpose

This test determines maximum.idéntification volume, read volume and write volume in front of the antenna of
the inferrogator.
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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 —‘
tag
< > Y
|
D
i g U >
z > X
Movement
XY plane
Interrogator —‘ z
< :ltagl
= B Y é >x
Movement X Z p|ane

Figure 20 — Test setup for Operated Volume Test

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

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

The tag will be set on a fixed part of the testfbench.

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

axes.
7.1.2.3 Tept procedure

7.1.2.3.1 Tlest procedure for identification and read volume

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

and Z

5.

1- The Smterrogator—stat—beptaced—om—X—axis—at—= distance—of —30%50%—=and—86%

“IDENTIFICATION_RANGE” or “READ_RANGE” (as applicable) as defined in § 7.1.1.3.1,

f the

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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7.1.23.2 Test procedure for write volume

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

1- The interrogator shall be placed on X axis at a distance of 30% 50% and
“WRITE_RANGE” as defined in § 7.1.1.3.2,

80% of the

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 1 cm step if D <50 cm.

e5cmstepif10cm<D<2m.

Oerctapif D2 m
The me\;\g ;ck)vr;r;wla?d sl_hall be sent by the interrogator with appropriate value defined in.part 5.
The reading command shall be sent to verify that the correct data is written.
Repeat step 2 until the write drops to zero.
Noting identification write success at each step before drops to zero, Repeat step 2.
7.1.2] 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 15.
Table 15 — Parameters that shall be recorded for this measurement
Opperated Volume Test
Tgst Results: EUT 1
Idgntification rate / Read / Write| YES/NO YES/NO YES/NO YES/NO YES/NO
syccess
Distance on X axis : XX.X ¢m 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 Az
YES/NO Yy Az
X =50%
Identification rate success / Read success / Write success Y z
YES/NO Yy Zz
YES/NO Yy Zz

© ISO/IEC 2011 — All rights reserved
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X =80%
Identification rate success / Read success / Write success Y z
YES/NO Yy Zz
YES/NO Yy Zz

Example of graph result is given in Figure 21.

Writing area at a distance D@30%

Writing area at a distance D@80%

2
L

|
1

vd

NS

-10

-10

Figure 21

7.2

7.21

7.21.1

This test det

Interrggator with one side antenna(s) configuration

Operated Range Test

Purpose

antenna of the interrogator.

7.21.2

Tept set-up

Figure 22 shaws-the test set-L Tal for range meas. rement:

36

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

brmines the maximum identification distance, read distance and write distance in front pf the

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.

7.21.3

Test procedure

7.21 Ii
The interrogator shall be set in relation to the tag and in accordance with radio frequency local re

1V

2

\IO’)(IHL

7.21.3.2 Test procedure for write range

1 Test procedure identification or read range

The tag shall be placed at a distance D greater than the maximum expected or speci
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 interro
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 commahnd shall be sent 5 times without moV
If one out of the 5 communication links does not exist, then the step 2 shall be repeated.

ulations.

fied range so

gator and the

e the reader.

If the communication link exists for each of the.51ests then the distance D shall be noted in the report

as the “IDENTIFICATION_RANGE” or “READYRANGE” (as applicable).

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

1t

The tag shall be placed- at;a distance D greater than the maximum expected or speci
that the interrogator is(nat able to decode any response from the interrogator.
The tag shall be moved closer to the interrogator by the following step:

e 1em'stepif D <50cm.

e ~S5cmstepif50cm<D<2m.

e ~10cmstepif D>2m.
The Write'command shall be sent by the interrogator with hexadecimal characters OxAA
The Read command shall be sent to verify that the correct data is written.
If thexcorrect data is not read, the step 2 shall be repeated.
Ifithe correct data is read, the writing command shall be sent by the interrogator with
Characters 0x55.

fied range so

hexadecimal

9-

7.21.4

The Read command shaitbe sent to verify that the correct data 15 writtem.
If the correct data is not read, 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.
10- If the Write command is valid for each of the 5 tests then the distance shall be noted in the report as

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.

© ISO/IEC 2011 — All rights reserved
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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

Or

IDENTIFICATION_RANGE :

READ_RANGE

XX.Xx cm

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

Or

WRITE_RANGE

7.2.2 Operated Volume Test

7.2.21

Purpose

This test detgrmines maximum identification volume, read volume and write_volume in front of the antefna of
the interrogator.

7.2.2.2 Tepst

Figure 23 shgws the test set-up for identification volume, read volume and write volume measurement:

set-up

Interrogator —' C
- tag
[« > Y
’ i-’
< z X
Movement
XY plane
Interregator Z
7 N tag
< > i—»
|| 5 v 3¢
dl
|
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

7.2.2.3

Test procedure

.1 Test procedure for identification and read volume

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

1

24

7.2.28.

The interrogator shall be set in relation to the tag and ifnraccordance with radio frequency local re

1t

24

mm.Poo

7.2.2,
The

The tag shall be placed on X axis at a distance of 30% 50% and
“IDENTIFICATION_RANGE” or “READ_RANGE” (as applicable) as defined in § 7.21.3:

B0% of the
11

For each X axis distance, the tag shall be moved in steps as specified belowin.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.
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
step 2.

2 Test procedure for write volume

zero, Repeat

julations.

The tag shall be placed on X axis at adistance of 30% 50% and 80% of the “WRITH_RANGE” as

defined in § 7.2.1.3.2,

For each X axis distance, the tag¢shall be moved in steps as specified below in botH positive and

negative Y and Z directions until-the identification rate or read drops to zero.
The tag shall be moved alongthe Y and Z axis by the following step:

e 1 cm step if D < 50 cm

e 5cmstepif 10 cm<\D'<2 m.

e 10 cm step if D >'2/m.

The Write command shall be sent by the interrogator with appropriate value defined in part 5.

The Read command shall be sent to verify that the correct data is written.
Repeat step 2 until the write drops to zero.
Noting identification write success at each step before drops to zero, Repeat step 2.

Testreport

neral 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 Table17. The results give the limits of communication

zZone.

© ISO/IE
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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%
Identjfication rate success / Read success / Write success Y Z
YES/NO Yy Zz
YES/NO Yy Zz
X =50%
Identjfication rate success / Read success / Write success Y V4
YES/NO Yy Zz
YES/NO Yy Zz
X =80%
Identjfication 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.

ISO/IEC 18046-1:2011(E)

Writing area at a distance D@30%

Writing area at a distance D@80%

2
L

2
T

-10

=10

Fi

7.2.3

7.2.3,

This
interr

7.2.3,

Figure 25 shows the test set-up for speed motion'measurement:

1

]

Identification speed motion

Purpose

Test set-up

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

est determines maximum speed motion of tag in operational volume in front of the antenna of the
pgator.

Interrogator

Speed motion movement
Z X

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

Figure 25 — test setup for identification speed motion

The 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.

7.2.3.3

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

1.

2.
3.

Test procedure

The tag shall be placed at the distance equal to 50% of IDENTIFICATION_RANGE. The tag motion

will be on Y axis.

The tag speed shall be increased by steps.

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.

© ISO/IEC 2011 — All rights reserved
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7.2.3.4

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.

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 18.

Table 18 — Parameters that shall recorded for this m rement
Test: IDENTIFICATION SPEED MOTION
Test Result: TAG 1
Speed = xx|m/s
X z
50% 7z
Speed = xx m/s
X z
50% Zz
Test Resulty: 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.
42 © ISO/IEC 2011 — All rights reserved
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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

Taa-population
Tror

Figure 26 — Test setup for identification number of tags

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

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

7.243 Test procedure
The interrogator shall be set in relation to the tag and innaccordance with radio frequency local regulations.

1t The tag population shall be placed inside;the reading volume for a defined tag arrarjgement. 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.
¥ 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 positionshall be recorded in the test report.
5 The test shall be repeated for each tag arrangement.

Note: if 80%Jread is not reached, the time to reach the maximum percentage fead 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)

Results Poptitation

X Y z
Maximum Identification: xx % Test Results:  xxs
Maximum Identification > 80 % Test Results:  xxs
Maximum Identification > 90 % Test Results: xx's
Maximum Identification = 100 % Test Results:  xx s
Results Pogulation 2
X Y z
Maximum Identification: 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

7.2.5 Identification 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.

44

© ISO/IEC 2011 — All rights reserved


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

ISO/IEC 18046-1:2011(E)

7.25.2 Test set-up

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

Interrogator

Speed motion movement Y
Z L(

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

The interrogator 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 thesbest coupling configu
maintgained during the displacement of the interrogator.

7.2.5. Test procedure

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

ration will be

julations.

he tag population shall be placed as required by the ‘intended application. The position of tgg population
he tag population shall be moved along the~Y~axis with the centroid at a distance of 50% of|the

he group speed shall be increased in Steps, starting at a speed at which 100% of the tags gan be

4- 11 100% of the tags are identified, step 3 shall be repeated. The highest speed at which 100% of the tags

Test report

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

his test shall be performed_for different positions and arrangements of the tags population gs required by

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 20.

© ISO/IEC 2011 — All rights reserved
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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 F xx m/s
X z
Xx Zz
Tag pdpulation arrangement: Number of tag
Speed F xx m/s
X z
Xx Zz
Speed F 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.

7.3.1.2 Test set-up

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

1 1
1 1
1 1
1 1 Y
: : Speed motion movement
1 1 On Y axis
B Dot | z X
il 1 1
10% ff: : : .
of D1 1 1
° 1 1 1 XY plane
1 1 1
1 1 1
1 1 1
1 1 1
..1..: Z"l": L. V.
-tag?' —_————— ';tagé- === tag N
"l": 5...l..= o -
A - Speed motion movement Z
i E—— T T Tk ) OnY axis
..I..E i
ldgi- _—_—
4 e -
’ ’ ’ X Z plane

Figure 28 — Test setup for identification Speed motion

The interrogator will\bé 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 configufation will be
maintained during the displacement of the interrogator.

7.31.3 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%.
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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: IDENTIFICATION SPEED MOTION
Test Result: TAG 1
Speed = xx|m/s
X Z
Xx Zz
Speed = xx|m/s
X z
Xx Zz
Test Resulty: TAG 2
Speed = xx|m/s
X z
Xx Zz
Speed = xx|m/s
X z
Xx Zz

7.3.2 Identification Number of tags (for static 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):

Reading volume

tag

e Y
Z X

A
A 4

——Tag population

XY plane

Figure 29 — Test setup for identification number of tags

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

The t
referg

Ag population shall consist of a group of tags arranged accerding to the arrays defined i
nce point for the position of the tag population shall be thegeometric centroid of the tag po

7.3.23 Test procedure

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

1 The tag population shall be placed inside the reading volume for a defined tag arrar

position of tag population in relation.with the antenna interrogator shall be noted.

2Z- The inventory command shall be\sent by the interrogator. A chronometer is started.
times to read 80%, 90% of thetags 100% of the tags are recorded.
F If the 90% read or 100% read*is not obtained, the test shall be stopped after a time equ
maximum of t = 5 X t@80%, or 10 s.
4- This test shall be performed for different positions of the tags population as req
application. Each position shall be recorded in the test report.
85 The test shall be repeated for each tag arrangement.
Note: if 80% read is not reached, the time to reach the maximum percentage
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] Test report

n part 5. The
bulation.

ulations.

gement. The
The elapsed
ivalent to the

uired by the

ead shall be

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 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 Y z
Maximum read: xx % Test Results: xx's
Maximum Identification > 80 % Test Results: xx's
Maximum Identification > 90 % Test Results:  xxs
Maximum Identification = 100 % Test Results:  xx's
Results TAG ARRANGEMENT 2
X Y z
Maximum r¢ad: xx % Test Resultsy~xx s
Maximum Identification > 80 % Test Results: xx's
Maximum Identification > 90 % Test Results:  xx s
Maximum Identification = 100 % Test Results:  xx's
7.3.3 Identification speed motion for'tag population
7.3.31 Purpose
This test defermines maximum speed motion of the tag identification in the Interrogator gate antenna
configuration
7.3.3.2 Tept set-up
Figure 30 showsthetest Set-up 10r iaentiication speed motion measurement 101 tag population:

50
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A
Y
Speed motion movement
OnY axis
4 X
XY plane
Speed motion movement Z
OnY axis
P | Y CL X
| DG > \
X Z plane
Figure 30 — Test setup for identification Speed motion for tag population

The interrogator 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
maintgained during the displacement of the interrogator.

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

he tag population shall be placed as required by the intended application. The position of t4g population

2- Tlhe tag population shall be moved along the Y axis with the centroid as required by the appl|cation in the
case pf gate configuration.

3- Tlhe group speed shall be increased in steps, starting at a speed at which 100% of the tags gan be
identifie

4- 11 100%,o0f the tags are identified, step 3 shall be repeated. The highest speed at which 1009 of the tags
can bg.identified shall be noted in the report.

5- 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.

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 population arrangement: Number of tag
Speed = xx|m/s
X z
Xx Zz
Speed = xx|m/s
X z
Xx Zz

7.4 Interrpgator 3 dimension antenna configuration (tunnel)

7.4.1 Identification speed motion

7411 Purpose

This test determines maXimum speed motion of the tag identification in the Interrogator 3 dimension antenna

configuration

7.41.2 TeFt set-up

Figure 31 shows the test set-up for identification Speed motion measurement:
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Figure 31 — Test setup for identification Speed motion

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

g will be fixed on a mobile part of thectest bench so that the best coupling configu

maintgained during the displacement of the interrogator.

7.41,

Test procedure

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

1

2

The tag shall be placed“on one position of the all position defined in Figure here above.
be moved on Y axis\is according the application.

The tag speed shall be increased by following steps:

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

Else the speed is increased by 10%.

ration will be

ulations.

The tag shall

be doubled.
be increased

Thedentification 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.

£ tha ~ ctan-2 challba-ran tad lftha ~

7.41.4

The ge

naEA-HA fion Ll LVIP-S PN
T e CUTTT T TaT o atioT T T I CATS TS, tNC- SO U STiair oTTopTatCcU—TT T ™o

emmunieationtink-<oes 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.

Test report

neral 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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