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Foreword

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

Commis

sion) 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-governmental, in liaison with ISO and IEC, also take part in the

work. |

the field of information technology, ISO and [EC have established a joint technical committe

ISO/IEC

The pro

describgd in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed fdr
the diffdrent types of document should be noted. This document was drafted in accordance with the

editoria

Attention is drawn to the possibility that some of the elements of this document may be the subjeqt
of patenjt rights. ISO and IEC shall not be held responsible for identifying a@ny“or all such paterit

rights.
Introdu

For an
express
World T

URL: www.iso.org/iso/foreword.html.

)

JTC 1.

cedures used to develop this document and those intended for its further maintenangé are

rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Details of any patent rights identified during the development of the ‘decument will be in thie
tion and/or on the ISO list of patent declarations received (see wwwriso.org/patents).

e name used in this document is information given for the convenience of users and does nqt
e an endorsement.

bxplanation on the voluntary nature of standards, the{meaning of ISO specific terms anfd
ons related to conformity assessment, as well as information about I1SO's adherence to t
Fade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the followi

This ddcument was prepared by Technical Committee ISO/IEC JTC 1, Information technolog},

Subcom

This seqond edition cancels and replaces the first edition (ISO/IEC 18047-6:2012), which has beeh
technicdlly revised.

The mali

— Tag

— new tests for Tag link timings T5, T6 and T7 (defined in ISO/IEC 18000-63:2015 and related tp
deldyed and in-process.tag reply); and

— newtestsrelatedtoISO/IEC 18000-63:2015 like Tag memory overruns, Kill command, unauthorize
wrife comman@s-and optional commands that involve C-flag, ResponseBuffer, security features an
untraceability,

Vi

mittee SC 31, Automatic identification and data capture techniques.

I changes compared to the previous edition are as follows:

demodulation test setup-now includes a monostatic setup with the use of a circulator;

jergen
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Introduction

ISO/IEC 18000 series defines the air interfaces for radio frequency identification (RFID) devices
used in item management applications. ISO/IEC 18000-61, ISO/IEC 18000-62, ISO/IEC 18000-63 and
ISO/IEC 18000-64 define the air interface for these devices operating at frequencies from 860 MHz to
960 MHz.

ISO/IEC 18047 series provides test methods for conformance with the various parts of the
ISO/IEC 18000 series.

lwul

ach part of ISO/IEC 18047 contains all measurements required to be made on a product.in forder to
stablish whether it conforms to the corresponding part of ISO/IEC 18000. For this documgnt, each
hterrogator and each tag needs to support at least one of the types A or B or C or D.

—-

NOTE Test methods for interrogator and tag performance are covered by ISO/IEC 18046 series.

/e

lause 5 describes all necessary conformance tests for ISO/IEC 18000-61.

[am)

lause 6 describes all necessary conformance tests for ISO/IEC 18000-62¢

lan

lause 7 describes all necessary conformance tests for ISO/IEC 18000-63.

lam)

lause 8 describes all necessary conformance tests for ISO/IEC 18000-64.

e

lause 9 describes all necessary conformance tests for ISQAEC 18000-63:2015, Clause 7.

/e

lause 10 describes all necessary conformance tests for)ISO/IEC 18000-63:2015, 7.5.

© ISO/IEC 2017 - All rights reserved vii
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Information technology — Radio frequency identification
device conformance test methods —

1 Scope

his document defines test methods for determining the conformance of radie_frequency ident
RFID) devices (tags and interrogators) for item management with the specifications
50/1EC 18000-61, ISO/IEC 18000-62, ISO/IEC 18000-63 and ISO/IEC 18000-64, but does not
he testing of conformity with regulatory or similar requirements.

o =~ 3

he test methods require only that the mandatory functions, and any optional functions w
mplemented, are verified. This can, in appropriate circumstances, be supplemented by
dpplication-specific functionality criteria that are not available in the general case.

—_ 3

The interrogator and tag conformance parameters in this document are the following:

4 type-specific conformance parameters including nominal values and tolerances;

—  parameters that apply directly affecting system functionality and inter-operability.

Harameters that are already included in regiilatory test requirements are not included in this dd

—

nless otherwise specified, the tests in this document are intended to be applied exclus
FID tags and interrogators defined-in ISO/IEC 18000-61, ISO/IEC 18000-62, ISO/IEC 1800(
50/1EC 18000-64.

— et

Normative references

[ NS

—

he following documents are referred to in the text in such a way that some or all of their
onstitutes requirements of this document. For dated references, only the edition cited app
ndated references, the latest edition of the referenced document (including any amendments)

(el @)

IFO/IEC 18000-61:2012, Information technology — Radio frequency identification for item manag
Hart 61: Pavameters for air interface communications at 860 MHz to 960 MHz Type A

IFO/IEC 18000-62:2012, Information technology — Radio frequency identification for item manag

ification
biven in
apply to

hich are
further,

cument.

ively to
-63 and

content
lies. For
applies.

Pment —

bment —

Rart62: Parameters for air interface communications at 860 MHz to 960 MHz Type B

ISO/IEC 18000-63:2015, Information technology — Radio frequency identification for item management —

Part 63: Parameters for air interface communications at 860 MHz to 960 MHz Type C

ISO/IEC 18000-64, Information technology — Radio frequency identification for item management —

Part 64: Parameters for air interface communications at 860 MHz to 960 MHz Type D

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

Harmonized vocabulary
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3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO/IEC 19762 apply.
ISO and [EC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

— ISOnline browsing platform: available at http://www.iso.org/obp
3.2 Symbols

For the}lurposes of this document, the symbols given in ISO/IEC 19762 and the following,apply.
D modulation depth of data coding pulse

d1 distance between the interrogator and test antenna

do distance between test antenna and DUT tag

ds distance between the interrogator antenna and sense antenna
dria interrogator antenna to tag distance

drma measurement antenna to tag distance

dTE distance between the interrogator antenna and tag emulator
Gia gain of interrogator antenna

Gma gain of measurement antenna

[cir isolation of a circulator

K calibration factor

L maximum interrogater antenna dimension

M modulation index

Py delivered pawer at the carrier frequency

PMm measuredpower at the carrier frequency

T¢ falltime

Tr rise time

2 © ISO/IEC 2017 - All rights reserved
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3.3 Abbreviated terms

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

BLF backscatter-link frequency (BLF = 1/Tprj = DR/TRcal)
DUT device under test

RCS radar cross-section

ARCS change in radar cross-section

RBW resolution bandwidth

YBW video bandwidth

4 Default conditions applicable to the test methods

4.1 Test environment

Unless otherwise specified, testing shall take place in an environment of temperature (23 * 3)
non-condensing humidity from 40 % to 60 %.

4.2 Pre-conditioning

4.2.1 General

The interrogators and tags to be tested shall be conditioned to the test environment for a perio
Hefore testing.

4.2.2 Default tolerance

o

b specify the characteristics of the test equipment (e.g. linear dimensions) and the test
fdrocedures (e.g. test equipment adjustments).

4.2.3 Noise floor at test location

=

oise floor at test location shall be measured for at least 1 min with the spectrum analyser u
ame conditions as for the/measurement of the DUT.

(%)

The maximum of theZiheasured noise amplitude measured in a 10 kHz bandwidth shall be -60
,5 GHz to 2 GHz.and -90 dBm around the frequency of the main signal of the tag backscatter s

o

C and of

d of 24 h

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

method

sing the

dB from
ignal.

pecial attention has to be given to spurious emissions, e.g. insufficiently shielded computer ;xtonitors.

he electromagnetic test conditions of the measurements shall be checked by perfor
easurements with and without a tag in the field.

ing the

2:4 Total measurement uncertainty

The total measurement uncertainty for each quantity determined by these test methods shall be stated

in the test report.

NOTE Basic information is given in ISO/IEC Guide 98-3.

© ISO/IEC 2017 - All rights reserved
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5 Setup of test equipment
5.1 Setup of test equipment for interrogator tests

5.1.1 General
The DUT shall be an interrogator including an antenna.

All conformance measurements and setups shall be done in an anechoic chamber as defined in Annex A.

All meagurements shall be done at one of the test frequencies in Table 1.

Table 1 — Test frequencies

Test canfrier frequency Comment

866 MHY Recommended for tests under European regulations

915 MH? Recommended for tests under Japan, Korean, Australian or USyregulations

NOTE With the test frequencies specified in Table 1, all frequencies of the entire band from 860 MHz to
930 MHz|are within £2,9 % of one of the test frequencies. All practically used frequeéncies in the frequency band
860 MHzto 870 MHz, 900 MHz to 930 MHz are within +1,7 % of the test frequenciés.

[72)

5.1.2 BSense antenna

Where gpplicable, tests shall be carried out using a sense antenna, which shall be a substantially nor
reactive} non-radiating load of 50 Q1 equipped with an antennha connector. The voltage standing wavie
ratio (VBWR) at the 50 Q connector shall not be greaterthan 2 : 1 over the frequency range of thie
measur¢ment.

5.1.3 [lest apparatus and test circuits for ISO/AEC 18000-61, ISO/IEC 18000-62 and
ISO/IE(18000-63 interrogator

5.1.3.1 | Interrogator modulation test'setup

-

For this| test, the sense antenna shall always be placed and orientated for optimum field strengt
reception in the direction of the.major power radiation of the DUT interrogator antenna according t
Figure 1 at a distance, ds, of 0,8 m’to 1,1 m.

O

DUT
inferrogator — Scope
hntenna Sense
antenna

A

Figure 1 — Interrogator modulation test setup

5.1.3.2 Interrogator demodulation and turn-around time test setup

For this test, the tag emulator as defined in Annex D shall be placed and orientated for optimum field
strength reception in the direction of the major power radiation of the DUT interrogator antenna
according to Figure 2 at a distance, drg, of 0,8 m to 1,1 m.

4 © ISO/IEC 2017 - All rights reserved
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DUT Tag
interrogator emulator
antenna

Figure 2 — Interrogator demodulation and turn-around test setup

L

.2 Setup of test equipment for tag tests

3.2.1 General

<

Vhen tests require use of an interrogator, this shall be a measurement equipment that fu
equirements in order to act as interrogator and in particular it shallstipport the minimum tag
b interrogator command turn-around time.

o =

o S,

1l measurements shall be done at one of the test frequencies in Table 1.

(&x ]

.2.2 Test apparatus and test circuits for ISO/IEC 18000-61, ISO/IEC 18000-62, ISO/IEC
3 and ISO/IEC 18000-64 tags

(@)

§.2.2.1 Tag demodulation and turn-areund time test setup

v w]

or this test, the tag shall be placed and oriented for optimum field strength reception in the ¢
f the major power radiation of the'interrogator.

o

..............

Spectrum
analyser

017(E)

The DUT shall be a tag including all means in order to be capable to communicate with an interjrogator.

fills the
esponse

1l conformance measurements and setups shall be done in af¥anechoic chamber as defined in Annex A.

18000-

irection

a) Bistatic setup h) Monostatic setup

Figure 3 — Tag demodulation test setup

5.2.2.2 Tag backscatter test setup
For this test, two different setups may be used.

In a first one [see Figure 3 a)], the test interrogator antenna setup (the interrogator may alt

ernately

also be realized with a signal generator according Annex C) shall consist of a set of two mechanically
assembled antennas specifically designed to reduce the signal coupling between each other. One shall

be used as interrogator antenna while the second shall be used as measurement antenna and

© ISO/IEC 2017 - All rights reserved
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connected either to a spectrum analyser or to an oscilloscope as specified in Annex C. The tag under
test shall be placed at this focal point and oriented for optimum field strength reception. The distances
between the tag and the antennas are dr 4 and dt ma, respectively [see Figure 3 a)].

The tag backscatter test setup parameters are defined in Table 2.

Table 2 — Tag backscatter setup parameters

Symbol |Name Description

dr,ia Interrogator-antenhato-tag-distanee B-8-mto—t11

dtMaA Measurement antenna to tag distance 0,8mtol1,1m

Gia Gain of interrogator antenna The maximum 3 dB beam width shall be #35°

GMmA Gain of measurement antenna The maximum 3 dB beam width shall be £35°

Icir Isolation of the circulator The minimum isolation of the circulator shall be 20 dB

also be 1jealized with a signal generator according Annex C) shall consist of a single antenna specifical
designedl to transmit the signal from the interrogator and to receive the signahbackscattered from t
tag undgr test. This antenna shall be connected to the interrogator and to either a spectrum analyser g
an oscillloscope as specified in Annex C via a circulator. The tag under test shall be oriented for optimuy
field strength reception. The distance between the tag and the antenna.is.dt 4 [see Figure 3 b)].

In a secgdnd one [see Figure 3 b)], the test interrogator antenna setup (the interrogator-may alternate:i
|

=]

The tag packscatter test setup parameters are defined in Table 2.

5.2.2.3 | Tag response time

The setyp for this test shall be as described in 5.2.2.1.

5.2.2.4 | Tag bit rate accuracy test setup
The setyp for this test shall be as described in 5.2.2.1.

5.2.2.5 | Tag state storage time test setup

The setyp for this test shall be as described in 5.2.2.1.

6 Conformance tests forISO/IEC 18000-61
6.1 Functional tests)of interrogator
6.1.1 [nterrogator modulation test

6.1.1.1 | Test objective

The objective of this test is to verify that the interrogator provides the appropriate modulation
waveform required for operation of tags.

6.1.1.2 Test procedure

The interrogator shall transmit an Init_round_all command at the maximum power of the selected
carrier frequency for testing.

In case the interrogator is intended for operation of non-overlapping RF bands, then this test shall be
done for each RF band.

6 © ISO/IEC 2017 - All rights reserved
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A digital oscilloscope as specified in Annex C and the sense antenna shall be used to record the
waveform provided by the interrogator.

6.1.1.3 Testreport

The test report shall give the measured values of the parameters according to Table 3. The pass/fail
condition is determined whether the measured values are within the requirements as specified in
ISO/IEC 18000-61. Furthermore, the DUT and the sense antenna orientation and position, as well as the
used interrogator output power, and the used operation frequency shall be recorded.

Table 3 — Measurements to be made

Parameter Conditions

D Default modulation operation mode
Tapr Default modulation operation mode
Tapt Default modulation operation mode

4.1.2 Interrogator demodulation and turn-around time

4.1.2.1 Test objective

—

he objectives of this test are to verify whether the interrogator is capable of

~ demodulating signals from the tags, and

- receiving the data transmitted by the tag emulator after the minimum specified turn-aroupd time.

4.1.2.2 Test procedure

The interrogator shall transmit an Init_round_all command (see B.1.1) at the maximum powgr of the
selected carrier frequency for testing.

After the command provided by the interrogator has been sent and after the minimum turn-around
time, a tag emulator as specified“in Annex D shall transmit a typical response to the Init_rqund_all
dommand at a minimum ARES specified in ISO/IEC 18000-61. The tag emulator does not|need to
demodulate the command,(but shall only detect its end to respond after the minimum turn-around time.

When the interrogatof is‘intended for operation of non-overlapping RF bands, this test shall be [done for
gach RF band.

j[easurements shall be done for both the minimum and maximum tag response data rate, i.e. the turn-
round time-ffom interrogator command to tag response.

]

h case the'interrogator is designed for shorter communication distances, then the distance dtg may be
ecreased and the actual used value shall be mentioned in test report.

Q.

—_

ha
e

ificationofthe CRC.

6.1.2.3 Testreport

The test report shall contain the tag emulator distance to the interrogator and the ARCS value setup in
the tag emulator. Furthermore, also the set up turn-around time from the tag emulator, the DUT and
the tag emulator orientation and position, as well as the used interrogator output power and the used
operation frequency shall be recorded.

© ISO/IEC 2017 - All rights reserved 7
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6.2 Functional tests of tag

6.2.1 Tag demodulation and turn-around time

6.2.1.1
The obje

— dem

Test objective
ctives of this test are to verify whether the tag is capable of

odulating signals from the interrogator, and

— Tecq

command turn-around time.

6.2.1.2
The test

The tag

responsg. After complete reception of the tag response, the interrogator shallgenerate a Next_sld

commar
commar

Measurd

evaluatipn of its response. Measurements shall be done at Py = 1,2 Piin.

In case the interrogator is designed for shorter communicationdistances, then the distance dTg may b
decreas¢d and the actual used value shall be mentioned in testreport.

The test

both cotnmands including verification of the CRC.

The integrrogator waveform shall contain the setup of the waveform for the respective types accordinjg

[=]

iving the data transmitted by the interrogator after the minimum specified responseé\t

Test procedure

interrogator shall transmit an Init_round_all (see B.1.1) command.

D

DUT) shall receive the command provided by the interrogator and shall ptoyide an appropriat

= e+

d within the minimum specified turn-around time between tag fesponse and interrogato
d.

-~

ments shall be done by verifying that the tag detects the command appropriately by means d

[}

—

shall be seen as successful when it could be shiown that the tag sent the correct response fqg

to Table|4.
Table 4 — Setup of waveforms

Setup nimber Setup description Parameter setting
A-1 Minimum modulation depth D = Dmin

A-2 Mediam modulation depth D = (Dmax + Dmin)/2
A-3 Maximum modulation depth D = Dmax

6.2.1.3 | Testreport

The test

distance

interrog

interrogate

6.2.2 Tagbackscatter

6.2.2.1

Test objective

The objective of this test is to verify that the tag provides the appropriate modulation waveform and
backscatter strength required to be successfully detected and received by the interrogator.

Measurements are carried out in an anechoic chamber either in bistatic antennas configuration as
shown in Figure 3 a) with the tag positioned in the far field of the transmit antenna or in monostatic

antenna

configuration [see Figure 3 b)].
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6.2.2.2 Test procedure

017(E)

Measurements shall be done with power Py nin, where Py pin is the minimum power allowing the DUT

tag activation.

A vector signal analyser as specified in Annex C shall be used to record the quadrature baseband

voltages I and Q versus time.

Test setup shall be calibrated to determine antennas gain and mismatch, circulator isolation and

insertion loss and also cables loss, to be taken into account for all power measurements.

The delta radar cross-section measurement procedure is as follows.
1) The signal generator shall be set to the required test frequency.
) The signal generator amplitude shall be set to a value that allows the DUT tag@activation.

3J) Using the power meter, determine the power at the entrance of the transmit antenna, Pe,
signal following the signal generator command.

4) The signal analyser shall be set to measure the quadrature baseband I and Q power ver
with a sampling rate of at least 5 Msps.

power for at least during 10 symbols of tag reply.

d) Calculate the difference of power from the DUT tagbackscattering according to Formula (1

APtag(rmS):i'((Ir,l _Ir,O )2 +(Qr,1 _Qr,O)2 j

where

Zy is the wave resistance of the measurement equipment and is usually 50 ().

7) Calculate the ARCS of the DUTtag using Formula (2):

AP 4 2
ARCS = — 138 4nd (ﬂ)
Pe GOt 'GOr A

[orY

.2.2.3 Testreport

he test report shall give the measured values of ARCS. The pass/fail condition is determined
he meastired values are within the requirements as specified in ISO/IEC 18000-61 and the e}
RCS is‘at least above the value from ISO/IEC 18000-61. Furthermore, the DUT and the inte
riefitation and position, as well as the used interrogator output power and the used o

which is

defined as the average power measured over at least 100 ps period during the continuous wave

sus time

§) With the tag placed in the anechoic chamber, the analyser shall be set to capture the complex IQ

hrd

ey

(2)

whether
baluated
rrogator
peration

el oM > |

requency shall be recorded.

6.2.3 Tagresponse time

6.2.3.1 Test purpose

The objective of this test is to verify the tag response time, Tys referencing the parameters in

ISO/IEC 18000-61.
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6.2.3.2

Test procedure

The interrogator shall transmit a Init_round_all command (see B.1.1) at the maximum power of the

selected

carrier frequency for testing.

The measurements shall be done using the tag backscatter test setup.

The response time shall be measured by an oscilloscope as specified in Annex C.

NOTE

An example for the measurements is given in E.1.

6.2.3.3

The tes
determi
for 1ISO/

6.2.4

6.2.4.1

The obijd
of the T4

6.2.4.2

The inte
selected

The tag
backsca

The bit 1

The avel

6.2.4.3

The test
Formulg

Ty

bit 1

Test report

I report shall give the measured values of turn-around time. The pass/fail condition i
hed whether the measured values are within the requirements for the response time specifie
EC 18000-61.

= wn

Tag bit rate

Test objective

ctive of this test is to verify the bit rate accuracy and data rate of the return link by verificatio
b parameter.

-

Test procedure

rrogator shall transmit a Init_round_all command\(see B.1.1) at the maximum power of thie
carrier frequency for testing.

response waveform shall be recorded by an-oscilloscope as specified in Annex C using the talg
[ter test setup.

ate accuracy shall be measured on the preamble of the tag response.

rage on the first seven bits of preamble shall be used to measure the bite rate accuracy.

Test report

jom

report shall give the measured values of bit rate calculated according to Formula (3) an

[ (4):

=7XT 3

ate :L 4
Fpy

The pas

5/fail condition is determined whether the measured values are within the requirements as

specified in ISO/IEC 18000-61.

6.2.5 Tag state storage time

6.2.5.1

Test objective

The objective of this test is to verify the state storage time of the tag if the energizing field is absent or

insuffici

10

ent.
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6.2.5.2 Test procedure

The interrogator shall transmit a Init_round_all command (see B.1.1) at the maximum power of the
selected carrier frequency for testing.

After the end of mandatory command sent by the interrogator, the field shall be shut down for a
specified time during two tag states.

For ISO/IEC 18000-61, the following shall be done:

Y

O
JUICL Stdltc

The test shall be executed for shutoff time equal to the lower limit value of time ‘defined in
ISO/IEC 18000-61 on which the tag has to keep the Quiet state.

) Other states

The test shall be executed for shutoff time equal to the lower limit yalue of time dgfined in
ISO/IEC 18000-61 during which the tag has to retain its state.

NOTE An example for the measurements is given in E.2.

4.2.5.3 Testreport

—

he testreportshall give the tested values of limit storage statetime. The pass/fail condition is determined
Fhether the measured values are within the requirementsdn'the ISO/IEC 18000-61:2012, 6.5.2.

<

7 Conformance tests for ISO/IEC 18000:62

1

1.1 Functional tests of interrogator
71.1.1 Interrogator modulation test

71.1.1.1 Test objective

—

he objective of this test_is\to verify that the interrogator provides the appropriate modulation
Faveform required for operation of tags.

<

.1.1.2 Test procedure

—

he interrogatorishall transmit a GROUP_SELECT_EQ command (see B.2.1) at the maximum power of
he selected éarrier frequency for testing.

—

digital\oscilloscope as specified in Annex C and the sense antenna shall be used to re¢ord the
Faveforin provided by the interrogator.

<

44 o P M
1.1.0 ICSLTICPOIt

The test report shall give the measured values of the parameters according to Table 5. The
pass/fail condition is determined if the measured values are within the requirements as specified in
ISO/IEC 18000-62. Furthermore, the DUT and the sense antenna orientation and position, as well as the
used interrogator output power and the used operation frequency shall be recorded.
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Table 5 — Measurements to be made

Parameter Conditions

M Low index interrogator modulation mode
Ty Low index interrogator modulation mode
Tt Low index interrogator modulation mode
M High index interrogator modulation mode
Ty High index interrogator modulation mode
Tt High index interrogator modulation mode

7.1.2 [nterrogator demodulation and turn-around time

7.1.2.1 | Test objective
The objdctives of this test are to verify whether the interrogator is capable of
— denjodulating signals from the tags, and

— recdiving the data transmitted by the tag emulator after the minimumspecified turn-around tims.

7.1.2.2 | Test procedure

The intgrrogator shall transmit a GROUP_SELECT_EQ command (see B.2.1) at the maximum power gf
the sele¢ted carrier frequency for testing.

After the command provided by the interrogator has been, sent and after the minimum turn-around
time, a g emulator as specified in Annex D shall transmit a typical response to the GROUP_SELECT
EQ command at a minimum ARCS specified in ISO/IE€ 18000-62. The tag emulator does not need t
demodu]ate the command, but shall only detect its entd to respond after the minimum turn-around time.

O

=4

Measur¢gments shall be done for both the minimum and maximum tag response data rate, i.e. the tury
around fime from interrogator command totag response.

In case tlhe interrogator is designed for.shorter communication distances, then the distance dtg may b
decreasg¢d and the actual used value.shall be mentioned in test report.

[}

The interrogator (digital) demodulator shall accept the tag response including verification of the CRC.

7.1.2.3 | Testreport

The test report shall'contain the tag emulator distance to the interrogator and the ARCS value setu
in the tag emulatot~Furthermore, the set up turn-around time from the tag emulator, the DUT an
the tag ¢mulator’orientation and position, as well as the used interrogator output power and the use
operatidn frequiency shall be recorded.

oM enge)

7 2 F. nehional ftacte aftag
. UIILLIVIIAI TUOLD Ul I.ﬂs

7.2.1 Tag demodulation and turn-around time

7.2.1.1 Test objective
The objectives of this test are to verify whether the tag is capable of
— demodulating signals from the interrogator, and

— receiving the data transmitted by the interrogator after the minimum specified response to
command turn-around time.
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7.2.1.2 Test procedure
The test interrogator shall transmit a GROUP_SELECT_EQ command (see B.2.1).

The tag (DUT) shall receive the command provided by the interrogator and shall provide an appropriate
response. After complete reception of the tag response, the interrogator shall generate a new GROUP_
SELECT_EQ command within the minimum specified turn-around time between tag response and
interrogator command.

Measurements shall be done by verifying that the tag detects the command appropriately by means of
gvaluation of its response. Measurements shall be done at P = 1,2 P| min.

h case the interrogator is designed for shorter communication distances, then the distance drg may be
ecreased and the actual used value shall be mentioned in test report.

he test shall be seen as successful when it can be shown that the tag sent the correct response(for both
ommands including verification of the CRC.

Q = o —

—

he interrogator waveform shall contain the setup of the waveform for thé 5espective types a¢cording
b Table 6.

(e

Table 6 — Setup of waveforms

$etup number Setup description Parameter setiing

B-1 Minimum modulation index for low moédulation index M = Mnin
operation mode

B-2 Maximum modulation index fordew modulation index M = Mpax
operation mode

B-3 Minimum modulation indexfor high modulation index M = Mpin
operation mode

B-4 Maximum modulationy index for high modulation index M =99 % * Mpmak
operation mode

1.2.1.3 Testreport

The test result shall be recorded as successful or unsuccessful. The test report shall contain] the tag
distance to the interrogator: Furthermore, the set up turn-around time from the tag response to
interrogator command, {the DUT and the interrogator orientation and position, as well as the used
ihterrogator output power and the used operation frequency shall be recorded.

71.2.2 Tag backscatter

71.2.2.1 (Test objective

The objective of this test is to verify that the tag provides the appropriate modulation wavefprm and
Hackscatter strength required to be successfully detected and received by the interrogator.

Measurements are carried out in an anechoic chamber in either bistatic antennas configuration as
shown in Figure 3 a) with the tag positioned in the far field of the transmit antenna or in monostatic
configuration [see Figure 3 b)].

7.2.2.2 Test procedure

Measurements shall be done with power Py nin, where Py pin is the minimum power allowing the DUT
tag activation.

A vector signal analyser as specified in Annex C shall be used to record the quadrature baseband
voltages I and Q versus time.
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Test setup shall be calibrated to determine antennas gain and mismatch, circulator isolation and
insertion loss and also cables loss, to be taken into account for all power measurements.

The delta radar cross-section measurement procedure is as follows.

1) The signal generator shall be set to the required test frequency.

2) The signal generator amplitude shall be set to a value that allows the DUT tag activation.

3) Using the power meter, determine the power at the entrance of the transmit antenna, Pe, which is
Siegfl al folowin hesgnal eneratr commnd

ottt = v, trotrs—wavie

4) The|signal analyser shall be set to measure the quadrature baseband [ and Q power versus time
witl a sampling rate of at least 5 Msps.

5) With the tag placed in the anechoic chamber, the analyser shall be set to capture(tlie complex I
power for at least during 10 symbols of tag reply.

(=)

6) Caldulate the difference of power from the DUT tag backscattering according-to’Formula (5):

APtag(rms):i-((lr,l —I9 )2 +(Qr,1 -Qrp )2 ) P

where

Zoy [is the wave resistance of the measurement equipmentand is usually 50 Q.

7) Caldulate the ARCS of the DUT tag using Formula (6):

AP 4 2
ARCS:ﬂﬂ[ﬂj G)]
Pe GOt ’GOr A

7.2.2.3 | Testreport

The tesfjreport shall give the measured values of ARCS. The pass/fail condition is determined whethgr
the meapured values are within thé&sequirements as specified in ISO/IEC 18000-62 and the evaluated
ARCS is pt least above the value given in ISO/IEC 18000-62. Furthermore, the DUT and the interrogatqr
orientatjon and position, as-well as the used interrogator output power and the used operation
frequengy shall be recorded;

7.2.3 [lagresponsetime

7.2.3.1 | Test objective

The objgctive' of this test is to verify the tag response time Quiet referencing the parameters i
ISO/IEC|18000-62.

—

7.2.3.2 Test procedure

The interrogator shall transmit a GROUP_SELECT_EQ command (see B.2.1) at the maximum power of
the selected carrier frequency for testing.

The measurements shall be done using the tag backscatter test setup, the tag positioned dr s = 3 A and
drMa = 3 A away from the test interrogator antennas.

The response time shall be measured by an oscilloscope as specified in Annex C.

NOTE An example for the measurements is given in E.1.
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7.2.3.3 Testreport

The test report shall give the measured values of turn-around time. The pass/fail condition is
determined whether the measured values are within the requirements for the response time specified
to the respective type.

7.2.4 Tagbitrate

7.2.4.1 Testobjective

—

he objective of this test is to verify the bit rate accuracy and data rate of the return link byverjification
f the Typ parameter.

o

.2.4.2 Test procedure

o |

he interrogator shall transmit a GROUP_SELECT_EQ command (see B.2.1) atithe maximum power of
he selected carrier frequency for testing.

—

he tag response waveform shall be recorded by an oscilloscope as spécified in Annex C using the tag
ackscatter test setup.

lowli—|

The bit rate accuracy shall be measured on the preamble of the tag response for each type, respectively.

The average on the first seven bits of preamble shall be usedto measure the bite rate accuracy,

1.2.4.3 Testreport

The test report shall give the measured values-of-bit rate calculated according to Formula|(7) and
Hormula (8) (see Annex E):
7
T,
Zl rlb
Trlb_average = fn (7)
, 1
bitrate= ——— (8)

rlb_average

=]

he pass/fail condition is determined whether the measured values are within the requirerents as
pecified in ISO/IEC 18000-62.

w

1.2.5 Tag state storage time

71.2.5.1  Test objective

—]

he objective of this test is to verify the state storage time of the tag if the energizing field is dbsent or
hsufficient.

—

7.2.5.2 Test procedure

The interrogator shall transmit a READ command at the maximum power of the selected carrier
frequency for testing.

After the end of mandatory command sent by the generator, the field shall be shut down for a specified
time during two tag states.

The test shall be executed for a shutoff time of tpr sg defined in ISO/IEC 18000-62 and the flag DE_SB
shall still be set when verified.

NOTE An example for the measurements is given in E.2.
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7.2.5.3

Test report

The test report shall give the tested values of limit storage state time. The pass/fail condition is
determined whether the measured values are within the requirements in the ISO/IEC 18000-62:2012,
6.3.1.3.2.

8 Conformance tests for ISO/IEC 18000-63

8.1 Fu
8.1.1

8.1.1.1

The pur
shall be

8.1.1.2

The inte

1) The
sup
2) The
par

3) The
4) The

5) Waif until signal analyser is triggered, capture all the demodulated trace power versus time.

6) Med
7) Step
8) Steq

pietional-tests-efinterrogater
Interrogator data encoding

Purpose

pose of this test is to verify that the tolerance on all interrogator data encoding parameter]
1 % as described in [SO/IEC 18000-63.

[72)

Procedure

rrogator data encoding measurement procedure is as follows.

(i

DUT interrogator shall be configured for transmitting at-the maximum power with the firs
ported frequency and modulation type.

DUT interrogator shall be set with all parameters defined in Table 7 and with the first test casge
hmeters defined in Table 8 for variable parameters;

DUT interrogator shall be set to send a QUERY,command followed by the continuous wave.

signal analyser shall be set to power versus'time mode.

sure data-0 and data-1 durations from interrogator preamble trace.
s 2) to 6) shall be repeated<orall the test cases that are supported by the DUT interrogator.

s 2) to 7) shall be repeated for all DUT interrogator-supported frequencies and modulations.

Table”7 — Interrogator data encoding test parameters

TEST: Infterrogator data‘encoding
RF PARAMETERS
Power E]RP (dBm): max power authorized ?requency (MHz): Interrogator supported
requencies
Modulatjonitype: Interrogator supported N T T N
- l'lUu‘b‘llaL}Un :nu\,}x . 'a‘Halch
modulations
PROTOCOL SETTINGS

Command: Query
Parameters|DR: 64/3 M: 1 Trext: 1

A Tari (us): P . RTcal (us): A fixed ) .
Timings Variables PW (us): 0,5* Tari number of times of Tari TRcal (us): Variable
16 © ISO/IEC 2017 - All rights reserved
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Table 8 — Interrogator data encoding test cases

017(E)

Tari (ps) = data_0 RTcal (us) Modulation index (%)
1 2,5*Tari 80
2 data_1=9,375 ps 100
3 625 ( _3*Tari = 80
4 (data_1= 12,5 ps) 100
5 2,5*%Tari 80
6 data_1= 18,75 ps 100
7 125 : _3*Tari = 80
8 (data_1= 25 ps) 160
9 2,5*Tari 80
10 ’s (data_1= 37,5 us) 100
11 3*Tari 80
12 (data_1=50 ps) 100

8

T
f

=

are lower than 1 % for all the test conditions.

.1.1.3 Testreport

he test report shall give for each test case all communication parameters and the test verdic
hil; the pass condition for each point is obtained if the tolérance for the duration of data-0 an|

.1.2 Interrogator RF envelope parameters

.1.2.1 Purpose

he purpose of this test is to verify all the parameters pulse modulation depth, rise time, fall t
W, and shall be the same for a data-Q and a data-1 as described in ISO/IEC 18000-63.

.1.2.2 Procedure
he interrogator RF envelopée:parameters measurement procedure is as follows.

) The DUT interrogator shall be configured for transmitting at the maximum power, at
supported frequeney and modulation type.

) The DUT interrogator shall be set with all parameters defined in Table 9 and with the first
parameté€rs-defined in Table 10 for variable test parameters.

) The DUT interrogator shall be set to send a QUERY command followed by the continuous v

) /The signal analyser shall be set to power versus time mode.

[ pass or
d data-1

ime and

the first

fest case

yave.

7)
8)

T Waituntit signat anatyseris triggered, capture alt the demodulated trace power versus tf

63. The parameter pulse modulation depth shall be measured.

© ISO/IEC 2017 - All rights reserved
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Measure the DUT interrogator PW and envelope rise and fall time as described in ISO/IEC 18000-

Steps 2) to 6) shall be repeated for all the test cases that are supported by the DUT interrogator.

Steps 2) to 7) shall be repeated for all DUT interrogator-supported frequencies and modulations.
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Table 9 — Interrogator RF envelope test parameters

TEST: Interrogator RF envelope parameters
RF PARAMETERS

Frequency (MHz): Interrogator supported
frequencies

Power EIRP (dBm): max power authorized

Modulation type: Interrogator supported

. Modulation index: Variable
modulations

PROTOCOL SETTINGS

Commar]d: Query
Parametgers|DR: 64/3 M:1 Trext: 1

_— Tari (us): . RTcal (us): A fixed .
o . .
Timings Variables PW (us): Variable number times of Tari TRcal (ps): Varidble
Table 10 — Interrogator RF envelope test cases
Tari (ps) = data_0 PW (us) Modulation index (%)
1 i 80
2 (PW min)
2 100
6,25
3 80
0,525*Tari (PW max)
4 100
5 ) ) 80
0,256*Tari (PW min)
6 100
12,5
7 80
0,525*Tari (RWmax)
8 100
9 ) ) 80
0,256%Tari (PW min)
10 100
25
11 80
0,525*Tari (PW max)
12 100

8.1.2.3 | Testreport

[72)

The tesf report shall give for each test case all communication parameters and the test verdict pag
or fail; the pass condition for. _each point is obtained if the value of the parameters shall be in the lim
maximujm and minimum as’specified in ISO/IEC 18000-63.

=

8.1.3 [nterrogator/RF power-up and power-down parameters

8.1.3.1 | Purpose

—

The purpase of this test is to verify that the interrogator power-up and power down RF envelopes sha
comply witirRFenvetopespecified i ISOAEC 18000-63:

8.1.3.2 Procedure
The interrogator RF power-up and power-down measurement procedure is as follows.:

1) The DUT interrogator shall be configured for transmitting at the maximum power, at the first
supported frequency and modulation type.

2) The DUT interrogator under test shall be set to be powered on to transmit a CW and then powered off.

3) The signal analyser shall capture all the interrogator signal trace.
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4) Measure the interrogator rise time, fall time, settling time, signal level when off, undershoot and
overshoot as described in ISO/IEC 18000-63.

5) Inthe interrogator power-up trace, verify that once the carrier level has risen above the 10 % level,
the power-up envelope shall rise monotonically until at least the ripple limit, Ml, and that the RF
envelope shall not fall below the 90 % point during interval, Ts.

6) In the interrogator power-down trace, verify that once the carrier level has fallen below the 90 %
level, the power-down envelope shall fall monotonically until the power limit Ms.

T Steps 2) to b) shall be repeated for all DUT Interrogator-supported [requencies and modu13

— ) , 3

L)

8.1.3.3 Testreport

The test report shall give for each test case all communication parameters and the test verd
dr fail; the pass condition is obtained if the value of the parameters shall bedn/the limit m|
and minimum specified in ISO/IEC 18000-63. Monotonicity shall be as required for the powe
dower-down of the RF waveform

§.1.4 Interrogator preamble parameters

8.1.4.1 Purpose

4.1.4.2 Procedure

The interrogator preamble parameters measurement procedure is as follows.

The DUT interrogator shall be configured for transmitting at the maximum power, at
supported frequency and modulatien type.

The DUT interrogator shall be’set with all parameters defined in Table 11 and with the {
case parameters defined in Table 12 for variable test parameters.

The DUT interrogater shall be set to send a QUERY command followed by the continuous v
The signal analyser'shall capture all the interrogator signal traces.

Measure the\interrogator delimiter duration, data-0 duration, RTcal and TRcal timings ag
in ISO/IEC18000-63.

Steps'2) to 5) shall be repeated for all the test cases that are supported by the DUT interro

Stéps 3) to 6) shall be repeated for all DUT interrogator-supported frequencies and moduld

hitions.

lict pass
aximum
r-up and

he purpose of this test case is to verify that the preamble shall comprise a fixed-length start delimiter,
data-0 symbol, a R = T calibration (RTcal) symbol and a“f < R calibration (TRcal) symbol as d
n ISO/IEC 18000-63.

bscribed

the first

irst test

yave.

defined

pator.

tions.

© ISO/IEC 2017 - All rights reserved

19


https://standardsiso.com/api/?name=f4c8861374f0cffb0f89c2ee9d83e06c

ISO/IEC 18047-6:2017(E)

Table 11 — Interrogator preamble test parameters

TEST: Interrogator preamble parameters
RF PARAMETERS

Frequency (MHz): Interrogator supported
frequencies

Power EIRP (dBm): maximum power authorized

Modulation type: Interrogator supported Modulation index: 90 %

modulations
PROTOCOL SETTINGS
Commarld : Query
Parametgers|DR: 64/3 M:1 Trext: 1
Timings Tari (us): Variable |[PW (us): 0,5*Tari RTcal (ps): Variable TRcal (ps): Variable

Table 12 — Interrogator preamble test cases

Tari (ps) RTcal (us) TRcal (us)
1 ) 1,1*RTcal
2,5*%Tari
2 3*RTcal
6,25
3 ) 1,1*RTcal
3*Tari
4 3*RTcal
5 i 1,1*RTcal
2,5*Tari
6 3*RTcal
12,5
7 ) 1,1*RTcal
3*Tari
8 3*RTcal
9 ] 1,1*RTcal
2,5%Tari
10 g5 3*RTcal
11 ) 1,1*RTcal
3*Tari
12 3*RTcal

8.1.4.3 | Testreport

—

The testireport shall give for eacH test case all communication parameters and the test verdict pass g
fail; the [pass condition is obtained for each test point if the tolerance for the duration of data-0, RTc3
and TRcpl shall be lower than 1 % for all the test conditions and the delimiter shall be 12,5 pus + 5 %.

—_—

8.1.5 [nterrogator link'timing T2

8.1.5.1 | Purpose

The purpose of this test is to verify that the DUT interrogator meets the timing parameter T2.

8.1.5.2 Procedure
The interrogator link timing T2 measurement procedure is as follows.

1) The DUT interrogator shall be configured for transmitting at the maximum power, at the first
supported frequency and modulation type.

2) The DUT interrogator shall be set with all parameters defined in Table 13 and with the first test
case parameters defined in Table 14 for variable test parameters.

3) The DUT interrogator shall be set to send a QUERY command followed by the continuous wave.
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4) Setthe tag emulator to backscatter an RN16 reply. The RN16 shall be sent after the typical
T1. The DUT interrogator will send its ACK.

value for

5) The signal analyser shall capture all demodulated trace power versus time (Query + RN16 + ACK).

6) Measure the link parameter, finding the end of RN16 frequency variation and the beginning of ACK

frequency variation.

7) Steps 4) to 5) shall be repeated for all the test cases that are supported by the DUT interrogator.

E) StCl)D '4‘) tU 6) Dllla]l} bc I ClJCClth fUl Q}} DUT iutc1 I UscltUl Dul)lJUl th fl cqucu\,ica Cllld 1uudul thHS.
Table 13 — Interrogator link timing T2 test parameters
TEST: Tag link timing parameter T2
RF PARAMETERS
FPower EIRP (dBm): maximum power authorized Frequency (MHz): Variable
Modulation type: DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS
ommand: Query
Parameters|DR: Variable M:1 Trext: 1
Timings Tari (us): Variable| PW (us): 0,5*Tari RTcal (us);3*Tari TRcal (us): Variable
Table 14 — Tag link timing parameter T2 test cases
Tari (us) DR TRcal (us)
1 ¢ s 64/3 33,3 (BLF = 640 KH{)
2 ’ 8 25,0 (BLF = 320 KHY)
3 iy 64/3 66,7 (BLF = 320 KHz)
4 ’ 8 50,0 (BLF = 160 KHY)
5 - 64/3 224,5 (BLF = 95 KHz)
6 8 200 (BLF = 40 KHz]
8.1.5.3 Testreport
The test report shall (give for each test case all communication parameters and the test verdict pass
dr fail; the pass condition is obtained for each test point if the measured time value shall be between
T2 min and T2 max. 20 Tpri applies as the test is an interrogator test.
§.1.6 Interrogator link timing T3
8.1.6.1Y Purpose
Thepurpose of thistestisto verify that the DY Timterrogator meets the timming parameter T3, which
define the time an interrogator waits, after T1, before it issues another command.
8.1.6.2 Procedure
The interrogator link timing T3 measurement procedure is as follows.
1) The DUT interrogator shall be configured for transmitting at the maximum power, at the first
supported frequency and modulation type.
2) The signal analyser shall be set to power versus time mode.
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3) The DUT interrogator shall be set with all parameters defined in Table 15 and with the first test

case parameters defined in Table 16 for variable test parameters.

4) Set DUT interrogator to transmit a Select command followed by Query command.

5) The signal analyser shall capture all demodulated trace power versus time (Select + Query).

6) Measure the link timing T3 + T1, finding the end of Query frequency variation and the beginning
of QueryRep frequency variation; the link parameter T3 is calculated by subtracting the T1
maximum value to the measured time (T1 + T3).

7) Steps 3) to 6) shall be repeated for all the test cases that are supported by the DUT interrogater.

8) Steps 3) to 7) shall be repeated for all DUT interrogator-supported frequencies and modulatijons.

Table 15 — Tag link timing parameter T3 test parameters

TEST: Tag link timing parameter T3

RF PARAMETERS

Power E]RP (dBm): maximum power authorized

Frequency (MHz): Variable

Modulatjon type: DSB-ASK

Modulation index: 90 %

PROTOCOL SETTINGS
Commard: Query
Parametgers |DR: Variable M:1 Trext: 1
Timings Tari (pus): Variable |[PW (us): 0,5*Tari RTcal (ps)=~3*Tari TRcal (ps): Variable
Table 16 — Tag link timing parameter T3 test cases
Tari (ps) DR TRcal (ps)
1 605 64/3 33,3 (BLF = 640 KHz)
2 ' 8 25,0 (BLF = 320 KHz)
3 125 64/3 66,7 (BLF = 320 KHz)
4 ' 8 50,0 (BLF = 160 KHz)
5 - 64/3 224,5 (BLF = 95 KHz)
6 8 200 (BLF = 40 KHz)
8.1.6.3 | Testreport

The tesfjreport shallgive for each test case all communication parameters and the test verdict pass g
fail; the [pass conditjen is obtained for each test point if the measured time value shall be greater tha

the minfmum value for T3 according to ISO/IEC 18000-63.

8.1.7

[nterrogator link timing T4

- =

8.1.7.1 Purpose

The purpose of this test case is to verify that the DUT interrogator meets the timing parameter T4,
which define the minimum time between interrogator commands.

8.1.7.2 Procedure

The interrogator link timing T4 measurement procedure is as follows.

1) The DUT interrogator shall be configured for transmitting at the maximum power, at the first
supported frequency and modulation type.
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The signal analyser shall be set to power versus time mode.

The DUT interrogator shall be set with all parameters defined in Table 17 and with the first test
case parameters defined in Table 18 for variable test parameters.

Set DUT to initiate an inventory round, transmitting a Query command followed by QueryRep

command.

The signal analyser shall capture all demodulated trace power versus time (Query + QueryRep).

N +la Licale 42 H T4 £ 1: +1 | £ 1 £ et J 11 L. H : f
Vitdoul T UIIT IIIIIN Lllllllls 17T, uuulus LIIT TIIU Ul STITTULU 11 Cblblcll\,y vdl IdllUIll dIIu UIIT chl nlng 0

Query frequency variation

Steps 3) to 6) shall be repeated for all the test cases that are supported by the DUT interrogator.

Steps 3) to 7) shall be repeated for all DUT interrogator-supported frequencies and modulations.

Table 17 — Interrogator link timing parameter T4 test parameters

TEST: Interrogator link timing parameter T4

RF PARAMETERS

FPower EIRP (dBm): maximum power authorized

Frequency (MHZ):-Variable

Modulation type: DSB-ASK

Modulation ifdex: 90 %

PROTOCOL SETTINGS

ommand: Query

Parameters|DR: Variable

M: 1

Trext: 1

Timings Tari (us): Variable

PW (us): 0,5*Tari

RTcal (us): 3*Tari

TRcal (us): Variable

Table 18 — Interrogatordink timing parameter T4 test cases

Tari (us) DR TRcal (us)
1 6.25 64/3 33,3 (BLF = 640 KHf)
2 8 25,0 (BLF =320 KH1)
3 12,5 64/3 66,7 (BLF = 320 KHz%)
4 8 50,0 (BLF = 160 KHz%)
5 »~ 64/3 224,5 (BLF =95 KHz)
6 8 200 (BLF =40 KHz]

[ e |

§.1.7.3 Testreport

he test report shall give for each test case all communication parameters and the test verdict pass or
hil; thespass condition is obtained for each test point if the measured time value shall be gredter than
he minimum value for T4 according to ISO/IEC 18000-63.

8.2 Functional tests of tag

8.2.1 Tagfrequency range

8.2.1.1 Purpose

The purpose of this test is to verify that the DUT tag shall be capable of receiving power from and
communicating with interrogators within the frequency range from 860 MHz to 930 MHz.
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8.2.1.2

Procedure

The tag frequency range measurement procedure is as follows.

1) The

test interrogator shall be that its antenna sends the maximum permissible power.

2) A QUERY command shall be continuously sent followed by the continuous wave.

3) If the oscilloscope detects a tag response within 100 ms then the test step is PASS. Otherwise, it
is FAIL.

4) Steqd

s 2) and 3) shall be repeated for all the frequencies defined in Table 19.

Table 19 — Tag frequency range test parameters

TEST: Tag frequency range

RF PARAMETERS
Power E]RP (dBm): maximum power authorized Frequency (MHz): Variable
Modulatjon type: DSB-ASK Modulation index: 90 %

PROTOCOL SETTINGS

Commarld: Query
Paramegers|DR: 8 M:1 Trext: 0
Timings Tari (pus): 25 PW (us): 12,5 RTcal (ps): 62,5 TRcal (ps): 100
8.2.1.3 | Testreport
The testjreport shall give for each test point all communiCation parameters and the test verdict pass gr

fail; the
the tagi

8.2.2

8.2.2.1

The put
modulat

8.2.2.2
The tag
1) The

2) The
ana

pass condition for each point is obtained when\the signal analyser is triggered that means th4
5 working at the test frequency.

Tag demodulation capability

Purpose

pose of this test is to verify that the DUT tag shall be capable of demodulating all thre
ion types DSB-ASK, SSB-ASK and PR-ASK.

Procedure
emodulation,capability measurement procedure is as follows.
waveformgenerator amplitude shall be set to the maximum permissible value.

signalanalyser trigger shall be set to frequency mask trigger waiting tag response; the signg

(s

[}

—_—

ysertrigger will be active if the tag response is present.

3) The signal generator shall be set with all parameters defined in Table 20 and with the first test case
parameters defined in Table 21 for variable test parameters.

4) A QUERY command shall be continuously sent followed by the continuous wave.

5) Wait until the signal analyser is triggered, if it is not triggered in 1 s, then finish the test case.

6) Steps 3) to 5) shall be repeated for all the test cases defined in Table 21.
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Table 20 — Tag demodulation capability test parameters

TEST: Tag demodulation capability

RF PARAMETERS
Power EIRP (dBm): maximum power authorized Frequency (MHz): Variable
Modulation type: Variable Modulation index: 90 %
PROTOCOL SETTINGS
Command: Query
FParameters|DR: 8 M: T Trext: 0
Timings Tari (us): 25 PW (us): 12,5 RTcal (pus): 62,5 TRcal (us): 100

Table 21 — Tag demodulation capability test cases

Frequency (MHz) Modulationtype

DSB:-ASK

866 SSB-ASK

PR-ASK

DSB-ASK

915 SSB-ASK

DU D | W[

PR-ASK

[ W |

o

8.2.2.3 Testreport

§.2.3 Tag duty cycle

§.2.3.1 Purpose

8.2.3.2 Procedure

he test report shall give for each test point all comimunication parameters and the test verdicf pass or
hil; the pass condition for each point is obtained‘when the signal analyser is triggered that mgans that
he tag is working at the test frequency and modulation.

he purpose of this test is towerify that the duty cycle for FM0 and Miller encoding shall be a njinimum
f 45 % and a maximum 0f 55" % with a nominal value of 50 %.

The tag duty cycle-measurement procedure is as follows.

1) The waVeform generator amplitude shall be set to the maximum permissible value.

1) Thésignal analyser shall be set to power versus time mode.

3)CThe signal generator shall be set with all parameters defined in Table 22 and with the first fest case
parameters defined in 1abie 23 for variabie test parameters

4) A QUERY command shall be continuously sent followed by the continuous wave.

5) Wait until signal analyser is triggered, capture the demodulated tag reply trace power versus time.

6) Inthe demodulated trace data, measure the duty cycle for 00-data and 11-data sequence in case of
FMO tag encoding and for 0-data and 1-data for Miller tag encoding.

7) Steps 3) to 6) shall be repeated for all the test cases defined in Table 23.
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Table 22 — Tag duty cycle test parameters

TEST: Tag duty cycle

RF PARAMETERS
Power EIRP (dBm): maximum power authorized
Modulation type: DSB-ASK

Frequency (MHz): Variable
Modulation index: 90 %

PROTOCOL SETTINGS

Command: Query

Paramefers|DR: Variable M: Variable Irext: 0

Timings Tari (us): Variable |[PW (us): 0,5*Tari RTcal (us): 3*Tari TRcal (ps): Variable

Table 23 — Tag duty cycle test cases
Er?&ll{[(ezr)lcy M| D '{::)i TRcal (us) Frequency (MHz) | M | D '{z:)i TRcal (us)

1 64/3| 625 | (pip “gho ki) 13 6430 625 | (mir Zoa0 ki
2 1164/3| 125 | (pp “3%0 KHz) 1 P3| 1251 (bLE 2550 KHz)
3 8 1 25 (BLF 240 KHz) 15 81 2 | (e 240 KH2)
4 64/31 625 | (pLp Zé40 KH2) 16 G473] 625 | (BLE Zoa0 KHz)
5 2| 64/3| 125 | (gp 350 KH2) 7 43| 125 | (BLr 2550 KHz)
6 866 8 | 25 (BLE - 40 KH2) g 915 8| 25 | (purlsokig
7 64/31 625 | (pLp &40 KH$) 19 643 625 | (BLr Zoa KHz)
8 41643 125 | prp 556 KH?7) 20 643|125 | (BLr 2550 KHz)
9 8 | 25 BLF - 40 Ki12) = 8| 25 | prlsoxny
10 64/3 | 6250 g 5ot i 22 64/3| 625 | (gip “es0 ki)
11 8 | 64Z3N7 125 | (pip 2550 KHz) 23 64/3| 125 | (pLF 350 KHz)
12 8 | 25 (BLF 40 Ki12) 2 8| 25 | prlsokny

8.2.3.3 | Testreport

The testlreportshall give for each test point all communication parametersand the test verdict passar

o A

fail; the pass condition for FMO tag encoding (M = 1) is obtained if the measured duty cycle of 00 or 11
sequence is in the range 50 % * 5 %; for Miller tag encoding (M = 2, 4, 8), the pass condition is obtained
if the duty cycle of 0 or 1 symbol is in the range 50 % + 5 %.

8.2.4 Tagpreamble

8.2.4.1 Purpose

The purpose of this test is to verify that the FM0 and Miller preamble signalling shall be as described in
ISO/IEC 18000-63.
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8.2.4.2 Procedure

The tag preamble measurement procedure is as follows.

1) The waveform generator amplitude shall be set to the maximum permissible value.
2) The signal analyser shall be set to power versus time mode.

3) The signal generator shall be set with all parameters defined in Table 24 and with the first test case
parameters defined in Table 25 for variable test parameters.

4) A QUERY command shall be continuously sent followed by the continuous wave.

§) Wait until signal analyser is triggered, capture the demodulated tag reply trace powervergus time.
) Inthe demodulated trace data, capture and verify the tag preamble.

7) Steps 3) to 6) shall be repeated for all the test cases defined in Table 25.

Table 24 — Tag preamble test parameters

TEST: Tag preamble

RF PARAMETERS
Power EIRP (dBm): maximum power authorized Frequency(MHz): Variable
Modulation type: DSB-ASK Modulatioh index: 90 %
PROTOCOL SETTINGS
ommand: Query
Parameters|DR: 8 M: Variable Trext: Variable
Timings Tari (us): 25 PW (us): 12,5 RTcal (pus): 62,5 TRcal (us): 100

Table 25— Tag preamble test cases

Frequency (MHz) M Trext

1 0
1

2 1

3 0
2

4 1

866

5 0
4

6 1

7 0
8

8 1

9 0
1

10 1

1 Y
2

12 1

915

13 0
4

14 1

15 0
8

16 1

8.2.4.3 Testreport

The test report shall give for each test point all communication parameters and the test verdict pass or
fail; the pass condition is obtained if the DUT tag preamble is as described in ISO/IEC 18000-63.
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8.2.5 Taglink frequency tolerance and variation

8.2.5.1 Purpose
The purpose of this test is to verify that the tag can backscatter its reply with a variable link frequency

from 40 kHz to 640 kHz with the tolerance defined in ISO/IEC 18000-63 and to verify that the frequency
variation during the tag backscattering is in the range 2,5 %.

8.2.5.2 Procedure

The tag |ink frequency tolerance and variation measurement procedure is as follows.
1) The|waveform generator amplitude shall be set to the maximum permissible value.
2) Thelsignal analyser shall be set to power versus time mode.

3) Thelsignal generator shall be set with all parameters defined in Table 26 and with the first test case
parameters defined in Table 27 for variable test parameters.

4) A QUERY command shall be continuously sent followed by the continuous wave.
5) Waif until signal analyser is triggered, capture the demodulated tag reply trace power versus time.

6) Medsure the tag link frequency from the demodulated trace data for each symbol and determinie
the minimum and maximum value.

7) Steps 3) to 5) shall be repeated for all the test cases defined:in Table 27.

Table 26 — Tag link frequency tolerancé@nd variation test parameters

TEST: Tag link frequency tolerance and variation

RF PARAMETERS
Power E]RP (dBm): maximum power authorized Frequency (MHz): Variable
Modulatjon type: DSB-ASK Modulation index: 90 %

PROTOCOL SETTINGS

Commard: Query
Parametgers |DR: Variable M: T Trext: 1
Timings Tari (pus): Variable [PW (us): 0,5*Tari RTcal (ps): 3*Tari TRcal (us): Variable

Table27— Tag link frequency tolerance and variation test cases

Frequency-(MHz) Tari (pus) D TRcal (us)
1 6,25 64/3 33,3 (BLF=640 KHz)
2 866 12,5 64/3 66,7 (BLF=320 KHz)
3 25 8 200 (BLF=40 KHz)
4 6,25 64/3 33,3 (BLF=640 KHz)
5 915 12,5 64/3 66,7 (BLF=320 KHz)
6 25 8 200 (BLF=40 KHz)

8.2.5.3 Testreport

The test report shall give for each test point all communication parameters and the test verdict pass
or fail; the pass condition for each point is obtained if the tag link frequency respects the tolerances
defined in ISO/IEC 18000-63 and the variation of the link frequency during tag backscattering is in the
range +2,5 %.
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8.2.6 Taglink timing T1

8.2.6.1 Purpose

The purpose of this test is to verify that the tag meets the link timing parameter T1 which defined the
time from interrogator transmission to tag response.

8.2.6.2 Procedure

Thetag tinmng parameter T+ measurenent procedure s a5 foiows:
1) The waveform generator amplitude shall be set to the maximum permissible value.
) The signal analyser shall be set to power versus time mode.

3J) The signal generator shall be set with all parameters defined in Table 28 and'with the first fest case
parameters defined in Table 29 for variable test parameters.

4) A QUERY command shall be continuously sent followed by the continuous wave.
§) Wait until signal analyser is triggered, capture the demodulated tag reply trace power vergus time.

) Measure the taglink timing parameter T1, from the last rising.edge of the last bit of the intefrogator
transmission to the first rising edge of the tag response.

7) Steps 3) to 5) shall be repeated for all the test cases defined in Table 29.

Table 28 — Tag link timing T1 test parameters

TEST: Tag link timing T1

REPARAMETERS
FPower EIRP (dBm): maximum power authorized Frequency (MHz): Variable
Modulation type: DSB-ASK Modulation index: 90 %

PROTOCOL SETTINGS
ommand: Query

Parameters|DR: Variable M:1 Trext: 1
Timings Tari (us): Variable| PW (us): 0,5*Tari RTcal (ps): 3*Tari TRcal (us): Variabjle

Table 29 — Tag link timing T1 test cases

Frequency (MHz) Tari (us) D TRcal (us)
1 6,25 64/3 33,3 (BLF = 640 KHz)
2 866 12,5 64/3 66,7 (BLF = 320 KHz)
3 25 8 200 (BLF =40 KHz)
4 6,25 64/3 33,3 (BLF = 640 KHz)
5 915 12,5 64/3 66,7 (BLF = 320 KHz)
6 25 8 200 (BLF =40 KHz)

8.2.6.3 Testreport
The test report shall give for each test case all communication parameters and the test verdict pass

or fail; the pass condition for each point is obtained if the measured link timing parameter T1 is in the
range MAX(RTcal,10Tpri) x (1 + FT) * 2 us as defined in ISO/IEC 18000-63.
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8.2.7 Taglink timing T2

8.2.7.1 Purpose

The purpose of this test is to verify that the tag meets the link timing parameter T2 and that the tag
under test shall backscatter its Ull in response to an ACK command that occurs within T2 minimum of
3Tpri and T2 maximum of 32Tpri and shall not backscatter its UIl in response to an ACK command that
occurs beyond the T2 maximum of 32Tpri.

Thelwaveform generator amplitude shall be set to the maximum permissible value.
The|signal analyser shall be set to power versus time mode.

The|signal generator shall be set with all parameters defined in Table 30 and with the first test case

Waik until signal analyser is triggered, capture the demodulated tagreply trace power versus timg.

comimand shall be sent at T2 minimum and a tag does respond to an Interrogator.

8.2.7.2
The tag
1
2)
3)

par
4) AQ
5)

6) The
7) The
i)
ii)

8)

Steps 3) to 7) shall be repeated for all the test cases defined in Table 31.

Procedure (reply state)

ink timing parameter T2 measurement procedure is as follows.

imeters defined in Table 31 for variable test parameters.

JERY command shall be continuously sent followed by the continueus'wave.

signal analyser shall be set to send an ACK command{with the backscattered RN16. The

steps 3) to 5) shall be repeated for the following:
a tag DOES respond to an interrogator command-issued at 20Tpri;

a tag DOES NOT respond to an interrogatoréommand issued at 32Tpri.

Table 30 — Taglink timing T2 test parameters

TEST: Tag link timing T2

RF PARAMETERS
Power E]RP (dBm): maximum power authorized Frequency (MHz): Variable
Modulatjon type: DSB-ASK Modulation index: 90 %

PROTOCOL SETTINGS

Commarld: Query, AcK
Parameters|DR:Variable M:1 Trext: 1
Timings Tari (us): Variable |[PW (ps): 0,5*Tari RTcal (ps): 3*Tari TRcal (ps): Variable
8.2.7.3 —Procedure (ackmowledge state)

The tag link timing parameter T2 measurement procedure is as follows.

1) The waveform generator amplitude shall be set to the maximum permissible value.

2)
3)

4)

30

The
The

signal analyser shall be set to power versus time mode.

signal generator shall be set with all parameters defined in Table 31 and with the first test case

parameters defined in Table 32 for variable test parameters.

A QUERY command shall be continuously sent followed by the continuous wave.
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5) The signal analyser shall be set to send an ACK command with the backscattered RN16. The
command shall be sent after T2 = 10Tpri.
6) Wait until signal analyser is triggered, capture the demodulated tag reply trace power versus time.
7) The signal analyser shall be set to send an REQ_RN command with the previously backscattered
RN16. The command shall be sent at T2 minimum and a tag does respond to an interrogator.
8) Steps 3) to 7) shall be repeated for the following:
H—atag DOESrespond-toaninterrogatorcommandisstedat26Fprt
ii) atag DOES NOT respond to an interrogator command issued at 32Tpri.
9) Steps 3) to 8) shall be repeated for all the test cases defined in Table 32.

Table 31 — Tag link timing T2 test parameters

’

[EST: Tag link timing T2

RF PARAMETERS

!

ower EIRP (dBm): maximum power authorized

Frequency (MHz): Variable

lodulation type: DSB-ASK

Modulation index:90 %

—_

.2,8. " Tag link timing T5

PROTOCOL SETTINGS
ommand: Query, Ack, Req_RN
Parameters |DR: Variable M: 1 Trext:1
Timings Tari (pus): Variable|PW (ps): 0,5*Tari RTeal (ps): 3*Tari TRcal (pus): Variabjle
Table 32 — Tag link timing T2 test cases
Frequency (MHz) Tari-(us) D TRcal (ps

1 6;25 64/3 33,3 (BLF = 640|KHz)
2 866 12,5 64/3 66,7 (BLF = 320|KHz)
3 25 8 200 (BLF =40 KHz)
4 6,25 64/3 33,3 (BLF = 640|KHz)
5 915 12,5 64/3 66,7 (BLF = 320|KHz)
6 25 8 200 (BLF =40 KHz)

§.2.7.4 Testreport

he test report shall give for each test case all communication parameters and the test verdic
hil; the pass'condition for each point is obtained if the tag does not respond to the ACK comma

[ pass or
nd.

8.2.8.1 Purpose

The purpose of this test is to verify that the tag meets the link timing parameter T5 which defined the

time from interrogator transmission to tag response for a delayed tag reply.

8.2.8.2 Procedure

The tag timing parameter T5 measurement procedure is as follows.

1) The waveform generator amplitude shall be set to the maximum permissible value.

2) The signal analyser shall be set to power versus time mode.

© ISO/IEC 2017 - All rights reserved
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3) The signal generator shall be set with all parameters defined in Table 33 and with the first test case
parameters defined in Table 34 for variable test parameters.

4) Issue a command that uses delayed reply timing followed by the continuous wave.

5) Wait until signal analyser is triggered, capture the demodulated tag reply trace power versus time.

6) Measure the taglink timing parameter T5, from the last rising edge of the last bit of the interrogator
transmission to the first rising edge of the tag response.

7 St Lo WP AN . W | 111 tad £ el o i oL pa Tolla 24
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Table 33 — Tag link timing T5 test parameters

TEST: Tag link timing T5

RF PARAMETERS

Power E|RP (dBm): maximum power authorized

Frequency (MHz): Variable

Modulatjon type: DSB-ASK

Modulation index: 90 %

PROTOCOL SETTINGS

Commarld: command that uses delayed reply timing (Example: WRITE)

Parameters|DR: Variable

M:1

Trext: 1

Timings Tari (us): Variable

PW (us): 0,5*Tari

RTcal (us): 3*Tari

TRcal (us): Variable

Table 34 — Tag link timing T5.test cases

Frequency (MHz) Tari (pus) D TRcal (ps)
1 6,25 64/3 33,3 (BLF = 640 KHz)
2 866 12,5 64/3 66,7 (BLF = 320 KHz)
3 25 8 200 (BLF =40 KHz)
4 6,25 64/3 33,3 (BLF = 640 KHz)
5 915 12,5 64/3 66,7 (BLF = 320 KHz)
6 25 8 200 (BLF =40 KHz)

8.2.8.3 | Testreport

The test] report shall give fot each test case all communication parameters and the test verdict pags
or fail; the pass condition for'each point is obtained if the measured link timing parameter T5 is in the

range [MAX(RTcal,10Tpri)'x (1 - FT) - 2 pus; 20 ms] as defined in ISO/IEC 18000-63.

8.2.9 [laglinktiming T6

8.2.9.1 | Purpose

The purposeof thistestisto verify that the tag meets the Hink tinming parameter T6 wiich defined the

time from interrogator transmission to first tag response for an in-process tag reply.

8.2.9.2 Procedure

The tag timing parameter T6 measurement procedure is as follows.

1) The waveform generator amplitude shall be set to the maximum permissible value.

2) The signal analyser shall be set to power versus time mode.

3) The signal generator shall be set with all parameters defined in Table 35 and with the first test case
parameters defined in Table 36 for variable test parameters.
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4) Issue a command that uses in-process reply timing followed by the continuous wave.

5) Wait until signal analyser is triggered, capture the demodulated tag reply trace power versus time.

6) Measure the taglink timing parameter T6, from the last rising edge of the last bit of the inte
transmission to the first rising edge of the tag response.

Table 35 — Tag link timing T6 test parameters

rrogator

TEST: Tag link timing T6
RF PARAMETERS
FPower EIRP (dBm): maximum power authorized Frequency (MHz): Variable
Modulation type: DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS
ommand : command that uses in-process reply timing (Example: AUTH)
Parameters|DR: Variable M:1 Trext: 1
Timings Tari (us): Variable|PW (us): 0,5*Tari RTcal (ps): 3*Tari TRcal (us): Variahble
Table 36 — Tag link timing T6 testcases
Frequency (MHz) Tari (us) D TRcal (us)

1 6,25 64/3 33,3 (BLF = 640 KHz)
2 866 12,5 64/3 66,7 (BLF = 320 KHz)
3 25 8 200 (BLF =40 KHz)
4 6,25 64/3 33,3 (BLF = 640 KHz)
5 915 12,5 64/3 66,7 (BLF = 320 KHz)
6 25 8 200 (BLF =40 KHz)

§.2.9.3 Testreport

|

he test report shall give for each)test case all communication parameters and the test verg
r fail; the pass condition for edch point is obtained if the measured link timing parameter T6
ange [MAX(RTcal,10Tpri) <} - FT) - 2 ps; 20 ms] as defined in ISO/IEC 18000-63.

= O

84.2.10 Tag link timing T7

§4.2.10.1 Purpese

o =

me betwegen tag responses for an in-process tag reply.

§.2:10.2 Procedure

lict pass
is in the

he purposeyef this test is to verify that the tag meets the link timing parameter T7 which deflined the

The tag timing parameter T7 measurement procedure is as follows.
1) The waveform generator amplitude shall be set to the maximum permissible value.

2) The signal analyser shall be set to power versus time mode.

3) The signal generator shall be set with all parameters defined in Table 37 and with the first test case

parameters defined in Table 38 for variable test parameters.
4) Issue a command that uses in-process reply timing followed by the continuous wave.

5) Wait until signal analyser is triggered, capture the demodulated tag reply trace power vers
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6) Measure the taglink timing parameter T7 from the last rising edge of the last bit of the interrogator
transmission to the first rising edge of the tag response.

Table 37 — Tag link timing T7 test parameters

TEST: Tag link timing T7

RF PARAMETERS
Power EIRP (dBm): maximum power authorized Frequency (MHz): Variable
Modulatjon type: DSB-ASK Madulation index: 90 %
PROTOCOL SETTINGS
Commarld: command that uses in-process reply timing (Example: AUTH)
Parameters|DR: Variable M:1 Trext: 1
Timings Tari (pus): Variable |[PW (us): 0,5*Tari RTcal (ps): 3*Tari TRcal (pus): Variable

Table 38 — Tag link timing T7 test cases

Frequency (MHz) Tari (us) D TRcal (us)
1 6,25 64/3 33,3 (BLF = 640 KHz)
2 866 12,5 64/3 66,7 (BLF = 320 KHz)
3 25 8 200 (BLF =40 KHz)
4 6,25 64/3 33,3 (BLF = 640 KHz)
5 915 12,5 64/3 66,7 (BLF = 320 KHz)
6 25 8 200 (BLF =40 KHz)

8.2.10.3 Testreport
The testireport shall give for each test case all communication parameters and the test verdict pass dr

fail; the|pass condition for each point is obtained if the measured link timing parameter T7 is in thie
range [MAX(250 ps, T2pax); 20 ms] as defined-in ISO/IEC 18000-63.

8.2.11 [lag state diagram

8.2.11.1 Purpose

The purpose of this test is to verify that the DUT tag implements the correct state machine as describefd
in ISO/IEC 18000-63.

8.2.11.2 Procedure
The tag ptate diagram testing procedure is as follows.

1) The|waveform generator amplitude shall be set to the maximum permissible value.

2) The tag’s Access Password and Kill Password shall be set to non-zero for an appropriate pre-
conditioning of the test.

3) The signal analyser shall be set to power versus time mode.
4) The signal generator shall be set with all parameters defined in Table 39.

5) The DUT tag shall be set to the first test initial state “Ready” in order to put the DUT tag into the
test initial state, lookup the corresponding state transition sequence in Table 40, then set the
signal generator to apply the state transitions described in the state transition sequence column by
looking up the corresponding commands in Table 41.

6) Setthe signal generator to send all commands defined in ISO/IEC 18000-63:2015, Table B.1.
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7) Checkifthe DUT tagis in the expected target state.

017(E)

8) Steps 2) to 4) shall be repeated for all tag state, Arbitrate, Acknowledged, Open, Secured, Killed.

Table 39 — Tag state diagram testing

TEST: Tag state diagram testing

RF PARAMETERS

Power EIRP (dBm): maximum power authorized

Frequency (MHz): 866 or 915

Modulation type: DSB-ASK

Modulation index: 90 %

PROTOCOL SETTINGS
[lommand: Query
Parameters [DR: 8 M:1 Trext: 0 DR: 8
Timings Tari (us): 25 PW (us): 12,5 RTcal (us): 62,5 |TRcal (pus): 100 Tari (us): 25

Table 40 — State transition sequence table

Test initial state

State transition sequence

Power Off —

Ready Power Off - Ready
Arbitrate Power Off - Ready — Arbitrate

Reply Power Off — Réady — Arbitrate — Reply

Acknowledged Power Off — Ready —"Arbitrate — Reply — Acknowledged

Dpen Power Off — Ready - @rbitrate — Reply = Acknowledged — Open

becured Power Off - Ready — Arbitrate — Reply — Acknowledged — Open — Securgd
Killed Power Off — Ready — Arbitrate — Reply = Acknowledged — Open — Secured — Killed

Table'41 — State transition table

State — Next state Signal'generator command DUT tag reply
Power On -
Power Off — Ready
« None
uery [slot<> 0 -
Ready — Arbitrate Query | ]
« None
ueryAdjust [slot=0 -
Arbitrate — Reply QueryAdjust | ]
« New RN16
ACK [valid RN16] -
Reply)>
Ackniowledged < ull
{00000, truncated UIl, CRG-16}
Req_RN [valid RN16 and access -
Acknowledged — 1A
S PassSWOTU<=U]
Open
« Handle
Access [valid handle and valid access -
Open — Secured password]
« Handle
) Kill [valid handle and valid kill password] —
Secured - Killed
« Handle

© ISO/IEC 2017 - All rights reserved

35


https://standardsiso.com/api/?name=f4c8861374f0cffb0f89c2ee9d83e06c

ISO/IEC 18047-6:2017(E)

8.2.11.3

The test
fail; the

Test report

report shall give for each test case all communication parameters and the test verdict pass or
pass condition for each point is obtained if the tag implements all correct transition from all

diagram states.

8.2.12 Tag backscatter (optional)

8.2.12.1 General

As ISO/!}EC 18000-63 does not specify a minimum backscatter value, this test is informative; however,

itis use

8.2.12.2

The obijgd
backsca

Measurd
shown i
antenna

8.2.12.3

Measurd
tag actiy

A vecto
voltages

Test set
loss and

The delt

1) The
2) The
3) Usiy

defi

sign

4) The

with a sampling rate of at least 5 Msps.

5) Wit

for performance measurements. ISO/IEC 18046-3 refers to this test.

Test objective

ctive of this test is to verify that the tag provides the appropriate modulatioh waveform and
[ter strength required to be successfully detected and received by the interrogator.

[72)

ments are carried out in an anechoic chamber either in bistatic antemhas configuration a
h Figure 3 a) with the tag positioned in the far field of the transmit antenna or in monostatic
configuration [see Figure 3 b)].

Test procedure

ments shall be done with power Py nin, where P mip is.the minimum power allowing the DUl
ation.

 signal analyser as specified in Annex C shallXbe used to record the quadrature basebanfd
[ and Q versus time.

1p shall be calibrated to determine antennas gain and mismatch, circulator isolation, insertiop
mismatch and also cables loss, to be taken into account for all power measurements.

A radar cross-section measurement.procedure is as follows.
signal generator shall be seto the required test frequency.

signal generator amplitude’/shall be set to a value that allows the DUT tag activation.

[72)

g the power meter-determine the power at the entrance of the transmit antenna Pe, which i
hed as the average power measured over at least 100 ps period during the continuous way
al following the'signal generator command.

D

signal analyser shall be set to measure the quadrature baseband I and Q power versus time

h the tag placed in the anechoic chamber, the analyser shall be set to capture the complex If)

pow

erfor at least during 10 symbols of tag reply.

6) Calculate the difference of power from the DUT tag backscattering according to Formula (9):

1 2 2
g )= 7 (14 1r0) " +(0010r)” | ©
0
where
Zy isthe wave resistance of the measurement equipment and is usually 50 Q.

7) Calculate the ARCS of the DUT tag using Formula (10):
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AP, 4 2
ARCS:ﬂﬂ[ﬂj (10)
Pe GOt 'GOr A

8.2.12.4 Testreport

The test report shall give the measured values of ARCS. Furthermore, the DUT and the interrogator
orientation and position, as well as the used interrogator output power and the used operation
frequency shall be recorded.

—

he pass/fail condition is not determined as ISO/IEC 18000-63 does not specify a minimum ARCS value.

8.3 Additional protocol related tests

Ih ISO/IEC 18000-63, some commands are mandatory, others are optional. Genforming tfags and
ipterrogators shall support all mandatory commands. Conforming tags and interrogators may or may
rjot support optional commands. If a tag or an interrogator implements an“optional commgnd then
it shall implement it in the manner specified in ISO/IEC 18000-63 and additional conformarce tests
darameters, procedures and reports are described hereafter.

4.3.1 Memory overruns

4.3.1.1 Purpose

—

he purpose of this test is to verify that operations in ene'logical memory bank do not access jnemory
pcations in another bank.

fa—)

§4.3.1.2 Procedure
The memory overruns measurement procedure is as follows.

1) The test parameters are those described in Table 42 and the interrogator shall be that itsjantenna
sends the maximum permissiblé.power.

) Initialize all (writable) memory locations in each bank with the value 0x0000.

3J) Issue a sequence of Write commands to write the PC with 0x3000 and the remaining UII nemory
with 0x1111.

Verify, using thelRead command, that no memory location in another bank has been overwyritten.
Issue a sequence of Write commands to write the entire USER memory bank with 0x2222.
Verify, using the Read command, that no memory location in another bank has been overwjritten.

Issue a sequence of Write commands to write the entire RESERVED memory bank with 0x8333.

[ox)
= — — — —

Verify using the Read command, that no memaory location in another hank has heen overwiritten.

9) Issue a sequence of Write commands to attempt to write the entire TID memory bank with 0x4444.

10) Verify, using the Read command, that no memory location in TID or another bank has been
overwritten.

Table 42 — Memory overruns test parameters

TEST: Memory overruns

RF PARAMETERS

Power EIRP (dBm): maximum power authorized Frequency (MHz): Variable
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Table 42 (continued)

Modulation type: DSB-ASK |Modulation index: 90 %
PROTOCOL SETTINGS
Command: variable
Parameters|DR: 64/3 M: 2 Trext: 1
Timings Tari (ps): 12,5 PW (us): 0,5*Tari RTcal (ps): 31,25 TRcal (us): 66,7

8.3.1.3 —Testrepeort

The test report shall give all communication parameters and the test verdict pass or fail; the, pag
conditio is obtained if no memory overrun has been detected for any memory bank.

[72)

8.3.2 Kill command

8.3.2.1 | Purpose

The purpose of this test is to verify that operations that involve Kill command.and Kill password ar
compliapt with ISO/IEC 18000-63.

D

8.3.2.2 | Procedure
The kill command measurement procedure is as follows.

1) The|test parameters are those described in Table 43 and.the interrogator shall be that its antennp
sendls the maximum permissible power.

2) Issue a Kill command to a tag with a zero-valued kill password.

3) Verify that the tag backscatters an error code-and does not execute the Kkill.

Table 43 — Killcommand test parameters

TEST: Kjll command

RF PARAMETERS
Power E|RP (dBm): maximum powerauthorized Frequency (MHz): Variable
Modulatjon type: DSB-ASK Modulation index: 90 %

PROTOCOL SETTINGS
Commarld: Kill
Parameters|DR: 8 M: 2 Trext: 1
TRcal (pus): 100

Timings Tarix(jts): 25 PW (us): 0,5*Tari RTcal (pus): 75 67

8.3.2.3 —Testreport

The test report shall give all communication parameters and the test verdict pass or fail; the pass
condition is obtained if the tag backscatters an error code or does not execute the kill.

8.3.3 Unauthorized Write command

8.3.3.1 Purpose
The purpose of this test is to verify that if an interrogator attempts to write to the kill or access

password, UII or TID memory banks, or File_0 and these memory locations are permalocked; or to the
kill or access password, UIl or TID memory banks, or File_0 and these memory locations are locked
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unwriteable and the Tag is in the open state; or to a permalocked block in File_N, N>0 of User memory;
or to memory that is untraceably hidden and the Interrogator has a deasserted Untraceable privilege;
or to a file for which the Interrogator does not have sufficient privileges; then the Tag shall not execute
the Write and instead treat the command’s parameters as unsupported.

8.3.3.2 Procedure

The unauthorized Write command measurement procedure is as follows.

1) The test parameters are those described in Table 44 and the interragator shall be that its antenna

sends the maximum permissible power.

7]) Attempt to write the PC value in open state while the UIl memory is locked.

3) Verify that the Tag replies with an error message and that the memory has notbeen written.

4) Attempt to write a permalocked memory location from secured state.

§) Verify that the Tag replies with an error message and that the memory.has not been written.

€q) Attempt to write a permalocked block in File_N, N>0 of USER memory.

71) Verify that the Tag replies with an error message and that the memory has not been writtejn.

g) Attempt to write to a memory location that is untraceably hidden with a deasserted Untfaceable

privilege.

q) Verify that the Tag replies with an error message.and that the memory has not been written.

Table 44 — Unauthorized Write command test parameters

TEST: Unauthorized Write

RF PARAMETERS
Power EIRP (dBm): maximum power authorized Frequency (MHz): Variable
Modulation type: DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS
ommand: Write
Parameters|DR: 64/3 M: 4 Trext: 1

TRcal (us): 66,7

Timings Tari (us)12,5 PW (us): 0,5*Tari RTcal (ps): 31,25 67

8.3.3.3 Téstreport

The testreport shall give all communication parameters and the test verdict pass or fail. The pass
ondition is obtained if the tag backscatters in each tested cases an error code and if the feferred
hemory has not been written.

(@)

=

8.3.4 Optional commands and features

8.3.4.1 Purpose

The purpose of these tests is to verify that if interrogators and tags implement optional commands,
they have implemented these commands as described in ISO/IEC 18000-63.
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8.3.4.2

Procedure

For all the following tests, the test parameters are those described in Table 45 and the interrogator
shall be that its antenna sends the maximum permissible power.

Table 45 — Optional commands test parameters

TEST: C-flag and ResponseBuffer

RF PARAMETERS
Power E]RP ([dBm]: maximum power authorized Frequency (MHz): Variable
Modulatjon type: DSB-ASK Modulation index: 90 %

PROTOCOL SETTINGS
Commard: Write
Parameters|DR: 64/3 M: 4 Trext: 1
TRcal (us)! 66,7

Timings Tari (us): 12,5 PW (us): 0,5*Tari RTcal (us): 31,25 6

Test 1: |
commar
in its Re

1) The

sendls the maximum permissible power.

2) Rea

3) Issue a ReadBuffer command to verify that the Tag deallocated its ResponseBuffer and does nd

exe

4) Issue a Challenge or an Authenticate command; configured according to a supported cryptographic

suit

5) Reaf XPC_W1 value to verify that the value of C-flag has changed to “1”.

6) Issue a ReadBuffer command to Verify that the Tag executes the command and verify the content
the ResponseBuffer.

Test 2: |f an access commandwith SenRep = 0 or a Challenge command specifies IncRepLen = 0 the

a Tag sh|
shall be

\ tag shall set C = 0 upon receiving either an access command with(SenRep = 0 or a Challeng
d and shall set C = 1 after finishing its processing and storing its response (result or error code
sponseBuffer.

test parameters are those described in Table 45 and the interrogator shall be that its antenn|
1l XPC_W1 value to verify that the initial value of C-flag’is “0”.

ute the ReadBuffer command.

e with SenRep = 0.

pll not include a lefgth field with its stored response, so the first word of the stored respons
at ResponseBuffernlocation 00h.

1) The
2) Iss
suit]

sen‘]ls the maximum permissible power.

test parameters are those described in Table 45 and the interrogator shall be that its antenn|

e, with SenRep = 0 and IncRepLen = 0.

e a Challenge or an Authenticate command, configured according to a supported cryptographic

— O

[CHR=]

3) Veri

fy that no length field is contained in the ResponseBuffer by using the ReadBuffer command.

Test 3: If the command specifies IncRepLen = 1 then ResponseBuffer bits 00h to OEh shall contain the
length of the stored response in bits; ResponseBuffer bit 0Fh shall contain an even parity bit that the
Tag computes over bits 00h to OEh and the first word of the stored response shall be at ResponseBuffer

location

10h.

1) The test parameters are those described in Table 45 and the interrogator shall be that its antenna
sends the maximum permissible power.

2) Issue a Challenge or an Authenticate command configured according to a supported cryptographic
suite with SenRep = 0 and IncRepLen = 1.
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Verify that the length field is contained in the ResponseBuffer by using the ReadBuffer command.

Test 4: A Tag shall retain data in its ResponseBuffer with the persistence of its C-flag.

1) The test parameters are those described in Table 45 and the interrogator shall be that its antenna
sends the maximum permissible power.

2) Issue a Challenge or an Authenticate command configured according to a supported cryptographic
suite with SenRep = 0.

—Switehoffthecarrieraftersteeessfuttagresponse:

4) Read XPC_W1 after the persistence of the C-flag and verify that C = 0.

5) Issue a ReadBuffer command to verify that the Tag deallocated its ResponseBuffer:

Test 5: Authenticate.

1) Issue an Authenticate command configured according to a supported cryptographic suite.

) Verify that the Tag backscatters a valid response.

L)
3)

i)
)

] DD

L)
)

DD

L)
)

Test 6: AuthComm.

Test 7: SecureComm.

est 8: KeyUpdate.

Test 9: TagPrivilege

Test 10: Untraceable.

Issue an AuthComm command configured according to a supported cryptographic suite.

Verify that the Tag backscatters a valid response andyverify that the interrogator decode$ the tag
response according to the specification.

Issue an SecureComm command configured according to a supported cryptographic suite.

Verify that the Tag backscatters a valid-response.

Issue a KeyUpdate command(configured according to a supported cryptographic suite.

Verify that the Tag backscatters a valid response.

Issue a TagPrivilege command configured according to a supported cryptographic suite.

Verify that'the Tag backscatters a valid response.

1) IsSue an Untraceable command that is configured to hide the User memory.

7) “Verify that the Read command is only executed for an Interrogator that has an asserted Untfaceable
privilege.

3) Issue another Untraceable command which is configured to expose the User memory.

4) Verify that the Read command is executed independent from the Untraceable privilege of the
Interrogator.

5) Deassert Tag privilege bit 13 (Untraceable), associated with the access password or with a
cryptographic suite, by issuing a TagPrivilege command.

6) Issue an Untraceable command that is configured to hide the User memory.

7) Verify that the Read command is not executed.
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Test 11:

FileOpen.

1) Issue a FileOpen command command configured according to a supported cryptographic suite.

2) Verify that the Tag backscatters a valid response.

8.3.4.3

Test report

The test report shall give all communication parameters and the test verdict pass or fail for all the

tested o

tional commands.

9 Conformance tests for ISO/IEC 18000-64

9.1 Fynctional tests of interrogator

9.1.1

9.1.1.1

The obj
singulat]

9.1.1.2

The intg
carrier f
reading

In case {
done fon

Measursg
each op¢

A spectr]
provide
all 10 ta

9.1.1.3

The test

Interrogator modulation test

Test objective

ective of this test is to verify that the interrogator does not“modulate in any way while
ing tags.

Test procedure

jon

brrogator shall transmit a CW carrier at the maximum permissible power of the selecte
requency for testing. Ten tags shall be placed in front of the interrogator at 50 % of maximuy
range.

=3

he interrogator is intended for operation of-hon-overlapping RF bands, then this test shall be
each RF band.

ments shall be done with a sense antenna positioned at a distance ds =3 Aand ds = 10 A and fqr
bration mode.

um analyser as specified in.Annex C and the sense antenna shall be used to record the spectrun
1 by the interrogator. It shall*also be verified that the interrogator was successfully singulatinig
DS,

Test report

report shall@ive the measured values of the parameters according to Table 46.

Table 46 — Measurements to be made

Parameter Conditions

9.1.2

9.1.2.1

DAz 20 151 AR PR 1 PWAVNE R 1
DVV oU UD DdITUWIULITI <1UU I'TZ

Interrogator demodulation and data decoding

Test objective

The objective of this test is to verify whether the interrogator is capable of demodulating signals from
the tags, including multiple TTO pages and verification of TID-U CRC.

42
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The interrogator shall transmit a CW carrier at the maximum permissible power. A tag emulator as
specified in Annex D shall transmit a ISO/IEC 18000-64 response as per Table 47 using the minimum
maximum_hold-off time as specified in ISO/IEC 18000-64 and at a minimum ARCS specified in
ISO/IEC 18000-64. All other parameters shall be set at the nominal values as specified.

Measurements shall be done with a tag emulator positioned at dtg = 10 A.

In case the interrogator is designed for shorter communication distances, then the distance dtg may be

— Simple Sensor data correct;

— Simple Sensor data with a CRC error.

ecreased and the actual used value shall be mentioned 1n test report.
The interrogator (digital) demodulator shall accept the tag response including verificatioh of the CRC.
Table 47 — Measurements to be made
Tag emulator configuration Test outcome Netes
| PPE Modulation Verify parameters for- |Assume verification of
PPE modulation preamble and
modulation is cortect
if data is decoded.
.1 TID-U Only Verify single‘page
detection
.2 TID-U Only with CRC error Verify\FID-U error Assume detection|of one
detection CRC error impliesfall CRC
errors shall be deflected.
.3 TID-U with seven data pages containing a “Verify multi page data
random distribution of an equal amount-of |decoding
1 and 0 bits.
| .4 For TID-S, construct four randen¥(as in Verify structured data |Assume a single cgrrect
1.3) data sets according to the-examples in |decoding and CRC error|decoding of random data
ISO/IEC 18000-64 numbered/as follows: |detection of structured datq setis
) . representative. It |s
— (Case 1: EOp format; recommended thalt the
— Case 2: EOy, format with padded UII four cases contain
Segment; different data and|data
— Case 3: E3}, format; configurations.
— Case4:Maximum length E2y, format.
Perforin the following tests for each case:
~ ~All data correct;
— UII CRC error;
— Data CRC error.
.5 Using Case 1 of 1.5, add a simple sensor Verify simple sensor
page according to ISO/IEC 18000-64. decoding.
Perform the fn]]n\/\ring tests:
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Table 47 (continued)
Tag emulator configuration Test outcome Notes
2 Miller Modulation Verify parameters for
Miller modulation
2.1 Perform tests 1.1-16 on Miller modulation |Verify data decoding on
with link bits disabled. Miller modulation
2.2 Use case 4 on Miller modulation with link |Verify link bit decoding
bits enabled. Perform the following tests:
— No errors induced;
— Induce alink bit CRC error;
— Induce a link bit down count error:
— Missing page 1,
— Missing middle page,
— Missing last page.
9.1.2.3 | Testreport
The testjreport shall contain the tag emulator distance to the interrogator‘and the ARCS value setup ip
the tag ¢mulator. Furthermore, the used interrogator output power,and the used operation frequencly
shall be [recorded.
9.2 Fynctional tests of tag
9.2.1 [General
9.2.1.1 | General
As ISO/IEC 18000-64 does not specify a minimum backscatter value, this test is informative, howevet,
is used for performance measurements. ISQAEC 18046-3 refers to this test.
9.2.1.2 | Test objective
The objé¢ctive of this test is to veyify that the tag provides the appropriate modulation waveform anfd
backscatter strength required to be successfully detected and received by the interrogator.
Measurg¢ments are carriéd out in an anechoic chamber in bistatic antennas configuration as shown ip
Figure 3 with the tagpogitioned in the far field of the transmit antenna.
9.2.1.3 | Test procedure
Measurgments shall be done with power Py nin, where Pj min is the minimum power allowing the DUl
tag actiyation.

A vector signal analyser as specified in Annex C shall be used to record the quadrature baseband

voltages

[ and Q versus time.

Test setup shall be calibrated to determine antennas gain and mismatch and also cables loss to be taken
into account for all power measurements.

The delt
1) The
2) The

44

aradar cross-section measurement procedure is as follows.
signal generator shall be set to the required test frequency.

signal generator amplitude shall be set to a value that allows the DUT tag activation.
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3) Using the power meter, determine the power at the entrance of the transmit antenna, Pe, which is
defined as the average power measured over at least 100 ps period during the continuous waves

signal following the signal generator command.

4) The signal analyser shall be set to measure the quadrature baseband [ and Q power versus time

with a sampling rate of at least 5 Msps.

5) With the tag placed in the anechoic chamber, the analyser shall be set to capture the complex 1Q

power for at least during 10 symbols of tag reply.

gJ Calculate the ditference of power Irom the DUT tag backscattering according to Formula.]

Aptag(rms):%'((lr,l _Ir,O )2 +(Qr,1 _Qr,0)2 )

0

where

Zp isthe wave resistance of the measurement equipment and usually 50 Q.
71) Calculate the ARCS of the DUT tag using Formula (12):

APtag 4nd* (ﬂjz
A

ARCS =
Pe GOt 'GOr

9.2.1.4 Testreport

The test report shall give the measured values of ARCS. Furthermore, the DUT and the inte
rientation and position, as well as the used.interrogator output power and the used o
Fequency shall be recorded.

)

—

he pass/fail condition is not determined as\[SO/IEC 18000-64 does not specify a minimum AR
9.2.2 Dataencoding

9.2.2.1 Test objective

The objective of this testis:to verify the data encoding of the tag.

9.2.2.2 Test procediire

Hor each data eficoding type supported by the tag, program the tag with representative data an
the TagMsg transmitted by the tag. The encoding types as specified in ISO/IEC 18000-64 are as

-+ TID-Uonly;

—+~ TID-U with zero or more data pages, the test to be performed with zero and eight data pag

%

— TID-S with the four cases as specified in Table 47;

— optional simple sensor encoding for each of the above types.

9.2.2.3 Testreport

The test report shall provide all data types tested and the result.
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CS value.
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9.2.3 Link bits

9.2.3.1

Test objective

The objective of this test is to verify the correctness of the link bits as specified in ISO/IEC 18000-64.

9.2.3.2 Test procedure

Record all the symbols of a tag transmission and inspect the link bits for correctness. The tag should be
configuyedfor:

— 1 pdge;

— 4 pdges;

— 8 pdges.

9.2.3.3 | Testreport

The testjreport shall provide the tag configuration and result.

9.2.4 ([lagtiming parameters

9.2.4.1 | Test objective

The objective of this test is to verify the tag transmission'systatistical distribution referencing the
parameters in ISO/IEC 18000-64.

9.2.4.2 | Test procedure

A signal|generator shall transmit a CW carrier atthe maximum permissible power.

An oscilloscope shall record the start, aid end of each TagMsg transmission as specified ip
ISO/IEC|18000-64.

The medsurements shall be done usifig the tag backscatter test setup, the tag positioned dt;a = 3 A anfd
dtma = B A away from the test intérrogator antennas.

The testjas specified in Table8-shall be performed for each modulation type supported.

The testshall be performied for the tag configured for 1 page and should be performed for 8 pages an

maximujm transmission pages supported if the test equipment can be configured to detect the start an

end of n

The tag
10,000).

[eFpen

ulti-page transmissions.

=}

test setshall consist of a 100 randomly selected tags from a large sample of tags (more tha
Alltags must be set to the minimum value of maximum_hold-off time.

46
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Tag emulator configuration

Test method

Report

1 |Verify the value of Rt; to For the full set of tags, perform the Note the timing of any tag
be greater or equal than following steps. modulations occurred.
minimum_listen_time. a) Place 10 tags in the beam of the signal | The test fails if any tag has
generator. modulated.
b) Toggle the CW a 100 cycles for 5 ms on
and 5 ms off.
c¢) Record any tag modulations.
Verify the value of Rt; to For each tag of the set, perform the Note and record ahy, gap
be greater or equal than following steps. between end of transmigsion
symbol_detect_time for n a) Place the tag in the beam of the signal and start of, transmls§1on less
greater than 1. than symbpl detect_timd.
generator.
. The testfails if any gap is less
b) Switch CW on for 20 s. than symbol_detect_tim4.
¢) Record each TagMsg transmission start
and end.
Verify the randomness of | Using the data recoded in test 2, calculate’~| The mean and median values
Rty. the gap between each TagMsg transmission [shall be no less than 15 ms.
and note the transmission count withythe
first transmission being 1. The fitst
transmission gap is measured from the
time the CW is switched on,
Calculate the mean and niedian of the gaps
to determine the randomness of the gaps
for all:
— first transmissions;
— first 2 transmissions;
— first 5transmissions;
—~1irst 20 transmissions;
= all transmissions.
9.2.4.3 Testreport
The test report shaltindicate the deviation of the norm values as specified in ISO/IEC 18000-64.
9.2.5 Tagbitrate
9.2.5.1_“Test objective
The'objective of this test is to verify the bit rate accuracy and data rate of the return link.

9.2.5.2 Test procedure

antennas.

© ISO/IEC 2017 - All rights reserved

The interrogator shall transmit a CW carrier at the maximum permissible power.

The tag response waveform shall be recorded by an oscilloscope as specified in Annex C using the tag
backscatter test setup, the tag positioned drja = 3 A and drma = 3 A away from the test interrogator

The bit rate accuracy shall be measured on the preamble of the tag response for each type, respectively.

The average on the first seven bits of preamble shall be used to measure the bite rate accuracy.
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9.2.5.3 Testreport

The test report shall give the measured values of bit rate calculated according to Formula (13) and
Formula (14):

Tg7 =7xTp (13)
: 7
bit rate =——- (14)
Ty

The pass$/fail condition is determined whether the measured values are over the full temperature nang
as specified in ISO/IEC 18000-64.

D

9.2.6 [fag multi-page timing

9.2.6.1 | Test objective

The objdgctive of this test is to verify tag multi-page timing

9.2.6.2 | Test procedure

[}

The intgrrogator shall transmit a CW carrier at the maximum permissible power. The tag shall b
configuged to transmit an ID plus the maximum number of data pages supported.

The tagresponse waveform shall be recorded by an oscilloscope as specified in Annex C using the tag
backscafter test setup, the tag positioned drja = 3 A and dtya = 3 A away from the test interrogatdr
antennas.

The spaging between each of the packets shall be measured.

9.2.6.3 | Testreport

The testjreport shall give the spacing in tetins of number of bits calculated according to Formula (15):

_ Tmeasured (1 5)

spaging T
bit

The pasg/fail condition is determined whether the measured values are as specified in ISO/IEC 18000-64.
9.2.7 [fagLBT

9.2.7.1 | Test objective

The objdctivetpfthis testis to verify that the tag will suspend in the presence of interrogator modulatio.

9-2-7.2 TCDt PI ULCdulC

The interrogator shall transmit a CW carrier at the maximum permissible power of the selected carrier
frequency for testing for 2 ms, thereafter it will modulate the carrier with five pulses as specified in
ISO/IEC 18000-64.

The tag response waveform shall be recorded by an oscilloscope as specified in Annex C using the tag
backscatter test setup, the tag positioned dr;ja = 3 A and drma = 3 A away from the test interrogator
antennas. It shall be verified that there are no tag responses for a minimum period of TOTAL_Wakeup_
timeout as specified in ISO/IEC 18000-64 after the five pulses.
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9.2.7.3 Testreport

The test report shall note any tag responses received within a time TOTAL_Wakeup_timeout.

10 Conformance tests for ISO/IEC 18000-63 battery-assisted passive (BAP)

10.1 Tag functional tests

The minimum requirements for BAP tagsto support IQDI/IF(" 18000-63:2015 Clanse 7 (Rnffprv-qqsisted

B
S

S|

QL —

= =]

—

)
)

assive) is to support all commands and features of ISO/IEC 18000-63, and that flag persisteficq
lightly altered definition of meaning that persistence times begin at the point that tag receiy
trength drops below sensitivity instead of the battery-free definition relative to tag being ene

0.1.1 Battery-assisted passive tag persistence time test

0.1.1.1 Purpose

he purpose of this test is to verify that the DUT battery-assisted tag shows the persistence
efined in ISO/IEC 18000-63:2015, Table 7.1.

he persistence time for battery-assisted tag mean the time that the flag maintains its stat
esetting to a default after the tag loss of signal relative to thé tag sensitivity level.

0.1.1.2 Procedure

he battery-assisted passive tag persistence time measurement procedure is as follows.

The waveform generator amplitude shall be,set to the maximum permissible value.

e has the
re signal
rgized.

time as

e before

The signal analyser trigger shall be set'to frequency mask trigger waiting tag response; the signal

analyser trigger will be active if thetag response is present.
The signal generator shall be sétwith all RF parameters defined in Table 49.

A SELECT command shall be sent with protocol settings parameters defined in Table 49 ¢
the first test case parameters defined in Table 50 for variable test parameters (this com
the DUT tag in the test'session to inventoried State B).

The waveform generator amplitude shall be set to a value below the tag sensitivity level (1
zero) during thepersistence time Tpersistence defined in Table 50 first test case.

A QUERY_ command shall be sent with protocol settings parameters defined in Table 49 ¢
the firsttest case parameters defined in Table 50 for variable test parameters.

Wait until the signal analyser is triggered, if it is not triggered in 1 s, then finish the test ca

nd with
hand set

ypically

nd with

Steps 3) to 7) shall be repeated for all the test cases defined in Table 50.
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Table 49 — BAP tag persistence time test parameters

TEST: BAP tag persistence time
RF PARAMETERS
Power EIRP (dBm): maximum power authorized Frequency (MHz): 866 or 915 or 953
Modulation type: DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS
Commands
Query plarameters DR: o M:1 bel/bessmn: variable larget: variable
Action: 100
Select pprameters|Target: Variable |(deassertSL or Length: 0
Flag->B)
Timings Tari (us): 25 PW (us): 12,5 RTcal (us): 62,5 TRcal (ps) 100
Table 50 — BAP tag persistence time test cases
Select [Target] Tpersistence Query [Sel] Query [Session] Query [Flag]
1 Min: 50 us B
SO Sel: All Sa
2 Max: 500 ps A
3 500 ms B
S1 Sel: All S1
4 5s A
5 2s B
S2 Sel: All S2
6 20s A
7 2s B
S3 Sel : All S3
8 20s A
9 2s Sel ~ SL Any
SL Any
10 20s Sel: SL Any
10.1.1.3 Testreport
The testlreport shall give for each test point all communication parameters and the test verdict pass dr
fail, the pass condition for each peintis obtained when the signal analyser is triggered that means thqt
the tag is reply to the QUREY command.
11 Conpformance tests for ISO/IEC 18000-63 Manchester mode battery-assisted
passive (BAP)
The Mapchester{mode BAP is based on the requirements in ISO/IEC 18000-63:2015, 7.5. A devide
conforming to~<ISO/IEC 18000-63:2015, 7.5 (Manchester mode battery-assisted passive) shall alsp
support|allother mandatory requirements of ISO/IEC 18000-63. The requirements in ISO/IEC 1800Q-

63:2015} %5 include only the additional requirements that the conformant device shall support. Thie
conformance tests for ISO/IEC 18000-63:2015, 7.5 are specified below.

11.1 Functional tests of interrogator
11.1.1 Interrogator RF envelope parameters

11.1.1.1 Purpose

The purpose of this test is to verify all the RF modulation parameters pulse for a data-0 and a data-1 as
described in ISO/IEC 18000-63:2015, 7.5.
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11.1.1.2 Procedure
The interrogator RF envelope parameters measurement procedure is as follows.

1) The DUT interrogator shall be configured for transmitting at the maximum power, at the first
supported frequency and modulation type.

2) The DUT interrogator shall be set with all parameters defined in Table 51 and with the first test
case parameters defined in Table 52 for variable test parameters.

XLA

FIVATIONfottowed by QUERY

TheDYT fterrogator strattbe—settosenmd—=aShort Marnchester A€
command followed by the continuous wave.

4

The signal analyser shall be set to power versus time mode.

)

J) Wait until signal analyser is triggered, capture all the demodulated trace powgr\versus tinfe.
) Measure the DUT interrogator envelope parameters as described in ISO/IE©18000-63:2015, 7.5.
)

The steps 2) to 6) shall be repeated for all the test cases that are supported by the DUT interrogator.

Table 51 — Interrogator RF envelope test(parameters

TEST: Interrogator RF envelope parameters
RF PARAMETERS

Frequency (MHz): Interrogator supported
frequencies

Power EIRP (dBm): max power authorized

Modulation type: Interrogator supported Modulation index: Variable

modulations
PROTOCOL SETTINGS
ommand: Activation + Query
Parameters|M: 8 Trext: 1 T2ext: 0
.. Forward data rate
Timings (Kbps): Variables BLF:160 KHz

Table 52 — Interrogator RF envelope test cases

Forward data rate (Kbps)
128
64
32
16
8

G| W N

11:3).1.3 Test report

The test report shall give for each test case all communication parameters and the test verdict pass
or fail; the pass condition for each point is obtained if the value of the parameters shall be in the limit
maximum and minimum as specified in ISO/IEC 18000-63:2015, 7.5.2.1.5.

11.1.2 Interrogator activation minimum dwell time, Tx

11.1.2.1 Purpose

The purpose of this test is to verify that the DUT interrogator meets the Manchester mode timing
parameter, Ta.
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11.1.2.2 Procedure
The interrogator link timing ,Ts, measurement procedure is as follows.

1) The DUT interrogator shall be configured for transmitting at the maximum power, at the first
supported frequency and modulation type.

2) The DUT interrogator shall be set with all parameters defined in Table 53 and with the first test
case parameters defined in Table 54 for variable test parameters.

LD

e 1O 11 1.1 Pay
IVvAITIUN 10IIOWEU DYy QUL

3) TherbBT fterrogator strattbe—settosenmd—=aShort-Manchester A€
conmand followed by the continuous wave.

4) The|signal analyser shall capture all demodulated trace power versus time (Activation+Query).
5) Medsure the link parameter, finding the end of Activation and the beginning of Queny.

6) Steps 3) to 5) shall be repeated for all the test cases that are supported by the DUTinterrogator.

Table 53 — Interrogator link timing Ty test parameters

TEST: Tag link timing parameter Ty

RF PARAMETERS
Power E]RP (dBm): maximum power authorized Frequency (MHz)<Variable
Modulatjon type: DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS
Commarld: Activation + Query
Paramegers|M: 8 Trext: 1 T2ext:"0

Forward data

Timings rate: Variable

Table 54 — Interrogatorilink timing parameter Ty test cases

Forward data rate (Kbps)
8
2 16

32

32

64
128

64
5 128

11.1.2.3 Testreport

The test report shall give for each test case all communication parameters and the test verdict pass or
fail, the pass condition is obtained for each test point if the measured time value shall be greater than
the maximum tag activation time Ta.

11.1.3 Interrogator link timing T2

11.1.3.1 Purpose

The purpose of this test is to verify that the DUT interrogator meets the Manchester mode timing
parameter T2.
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11.1.3.2 Procedure

The interrogator link timing T2 measurement procedure is as follows.

QUERY

ralue for

5 time

1) The DUT interrogator shall be configured for transmitting at the maximum power, at the first
supported frequency and modulation type.

2) The DUT interrogator shall be set with all parameters defined in Table 55 and with the first test
case parameters defined in Table 56 for variable test parameters.

—Ttte bYtimterrogator stattbe—settosenmd—=Stort Manchester AT VATIONfottowed b

command followed by the continuous wave.

4) Setthe tag emulator to backscatter an RN16 reply, the RN16 shall be sent after the typical
T1, the DUT interrogator will send its ACK.

) The signal analyser shall capture all demodulated trace _fpower versu
(Activation+Query+RN16+ACK).

) Measure the link parameter, finding the end of RN16 frequency varidtion and the beginninjg of ACK
frequency variation.

7) The steps 3) to 6) shall be repeated for all the test cases that are.stipported by the DUT intet

Table 55 — Interrogator link timing-T2 test parameters

rogator.

TEST: Tag link timing parameter T2

RF PARAMETERS
Power EIRP (dBm): maximum power authorized Frequency (MHz): Variable
Modulation type: DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS
ommand: Activation + Query
Parameters [M: 8 Trext:A T2ext: 0

Timings

Forward data

rate: Variable BLEA(KHz): Variable

Table’56'— Interrogator link timing parameter T2 test cases

Forward data rate (Kbps) BLF (KHz)
1 8 120
2 16 160
3 32 192
4 64 240
5 128 320

11.1.3.3 Testreport

The test report shall give for each test case all communication parameters and the test verdict pass or
fail; the pass condition is obtained for each test point if the measured time value shall be between T2
min and T2 max.
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11.1.4 Interrogator link timing T3

11.1.4.1 Purpose

The purpose of this test is to verify that the DUT interrogator meets the timing parameter T3, which
define the time an interrogator waits, after T1, before it issues another command.

11.1.4.2 Procedure

The int

1y

2)
3)

4)
5)

6)

7)

The| DUT interrogator shall be configured for transmitting at the maximum power, at the,firg

sup

Thel|signal analyser shall be set to power versus time mode.

The|DUT interrogator shall be set with all parameters defined in Table 57 and,with the first teg
cas¢ parameters defined in Table 58 for variable test parameters.

Set

follgwed by the Query command.
The|signal analyser shall capture all demodulated trace power versus time (Select + Query).

Megsure the link timing T3 + T1, finding the end of Query frequency variation and the beginning g
QudryRep frequency variation, the link parameter T3 is calculated by subtracting the T1 maximuy
valye to the measured time (T1 + T3).

Stepls 3) to 6) shall be repeated for all the test cases that are supported by the DUT interrogator.

ITOZAator HITK tiNTiTE - T3 e aSUTemeTTt procedure 15 a5 {0HowWsS:

[

ported frequency and modulation type.

—

DUT interrogator to transmit Short Manchester Activation followed \by the Select comman{d

=

Table 57 — Tag link timing parameter T3 test parameters

TEST: Tag link timing parameter T3

RE'PARAMETERS
Power E|RP (dBm): maximum power authorjzed Frequency (MHz): Variable
Modulatjon type: DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS

Commar]d: Activation + Select + Query
Parameters | M: 1 Trext: 1
Timings Forward -data

rate: Variable

Table 58 — Tag link timing parameter T3 test cases

Forward data rate (Kbps) BLF (KHz)
1 8 120
2 16 160
3 32 192
4 64 240
5 128 320

11.1.4.3 Testreport

The test report shall give for each test case all communication parameters and the test verdict pass or
fail; the pass condition is obtained for each test point if the measured time value shall be greater than
the minimum value for T3 according to ISO/IEC 18000-63:2015, 7.5.

54
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11.1.5 Interrogator link timing T4

11.1.5.1 Purpose

The purpose of this test case is to verify that the DUT interrogator meets the timing parameter T4,
which define the minimum time between interrogator commands.

11.1.5.2 Procedure

1

]

trefmterrogator ik tinming T4 easurenmert procedure 15 a5 foHows:

)

The DUT interrogator shall be configured for transmitting at the maximum power; at
supported frequency and modulation type.

The signal analyser shall be set to power versus time mode.

The DUT interrogator shall be set with all parameters defined in Table 59°and with the
case parameters defined in Table 60 for variable test parameters.

Set DUT to initiate an inventory round, transmitting a Short Manchester ACTIVATION foll
the QUERY command followed by QueryRep command.

The signal analyser shall capture all demodulated trace power versus time (Query + Quer

Measure the link timing T4, finding the end of select frequency variation and the begi
Query frequency variation.

Steps 3) to 6) shall be repeated for all the test cases'that are supported by the DUT interro

Table 59 — Tag link timing parameter T4 test parameters

the first

irst test

pwed by

yRep).

hning of

pator.

’

[EST: Tag link timing parameter T4

RF PARAMETERS
Power EIRP (dBm): maximum power-authorized Frequency (MHz): Variable
Modulation type: DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS
ommand: Activation + Query + QueryRep

Parameters | M: 1 Trext: 1
Timings Forward _data

rate:‘Variable

Table 60 — Tag link timing parameter T4 test cases

Forward data rate (Kbps) BLF (KHz)
1 8 120
2 16 166
3 32 192
4 64 240
5 128 320

11.1.5.3 Test report

The test report shall give for each test case all communication parameters and the test verdict pass or
fail; the pass condition is obtained for each test point if the measured time value shall be greater than
the minimum value for T4 according to ISO/IEC 18000-63:2015, 7.5.

© ISO/IEC 2017 - All rights reserved

55


https://standardsiso.com/api/?name=f4c8861374f0cffb0f89c2ee9d83e06c

ISO/IEC 18047-6:2017(E)

11.2 Functional tests of tag

11.2.1 Tag demodulation capability

11.2.1.1 Purpose

The purpose of this test is to verify that the DUT tag shall be capable of demodulating a DSB-ASK
modulated reader command signal with Manchester encoding.

11.2.1.2

The tag

1y
2)

3)

4)

5)
6)

The

The
ana

The
par:

A short Manchester ACTIVATION followed by the QUERY command shall be continuously ser

follg

Waif until the signal analyser is triggered, if it is not triggere@ in 1 s, then finish the test case.

Steqd

Procedure
emodulation capability measurement procedure is as follows.

waveform generator amplitude shall be set to the maximum permissible value.

—_—

signal analyser trigger shall be set to frequency mask trigger waiting tag response; the signa
yser trigger will be active if the tag response is present.

signal generator shall be set with all parameters defined in Table 61 and9with the first test case
imeters defined in Table 62 for variable test parameters.

=

wed by the continuous wave.

s 3) to 5) shall be repeated for all the test cases defified in Table 62.

Table 61 — Tag demodulation capability test parameters

TEST: T3

g demodulation capability

RF PARAMETERS

Power E

RP (dBm): maximum power authorized Frequency (MHz): Variable

Modulat

on type: Variable Modulation index: 90 %

PROTOCOL SETTINGS

Commary

d: Activation + Query

Parame

ters|M: 8 Trext: 1 T2ext: 0

Timings

Forward data rate

(Kbps): 8 BLF: 160 KHz

Table 62 — Tag demodulation capability test cases

Frequency (MHz) Modulation type
866 DSB-ASK
915 DSB-ASK

11.2.1.3 Testreport

The test report shall give for each test point all communication parameters and the test verdict pass or
fail; the pass condition for each point is obtained when the signal analyser is triggered that means that
the tag is working at the test frequency and modulation.
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11.2.2.1 Purpose
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The purpose of this test is to verify that the tag can backscatter its reply with a variable link frequency
from 40 kHz to 640 kHz with +2,0 % tolerance as defined in ISO/IEC 18000-63:2015, 7.5.

11.2.2.2 Procedure

) The signal analyser shall be set to power versus time mode.

71) Steps 3) to 5) shall be repeated for all the test cases\defined in Table 64.

Thetag timk frequency toterarnce and variatiom MeasSurentent procedure 1S as {0Hows:

1) The waveform generator amplitude shall be set to the maximum permissible value.

3) The signal generator shall be set with all parameters defined in Table 63 and'with the first
parameters defined in Table 64 for variable test parameters.

4) A short Manchester ACTIVATION followed by the QUERY commarid-shall be continuoy
followed by the continuous wave.

§) Wait until signal analyser is triggered, capture the demodulated-tag reply trace power ver¢

) Measure the tag link frequency from the demodulated trace data for each symbol and dd
the minimum and maximum value.

Table 63 — Tag link frequefnicy tolerance test parameters

fest case

sly sent

us time.

termine

TEST: Tag link frequency tolerance

RF PARAMETERS

Power EIRP (dBm): maximum power authorized

Frequency (MHz): Variable

Modulation type: DSB-ASK

Modulation index: 90 %

PROTOCOL SETTINGS

ommand: Activation + Query:

Parameters

M: 8

Trext: 1

T2ext: 0

Forward data rate

Timings (Kbps):Variables BLF: Variable
Table 64 — Tag link frequency tolerance and variation test cases
Frequency (MHz) Forward data rate (Kbps) BLF (KHz)

1 128 640
2 866 32 320
3 8 40
4 128 640
5 915 32 320
6 8 40

11.2.2.3 Testreport

The test report shall give for each test point all communication parameters and the test verdict pass
or fail; the pass condition for each point is obtained if the tag link frequency respects the tolerances

defined in [SO/IEC 18000-63:2015, 7.5.
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11.2.3 Taglink timing T1

11.2.3.1 Purpose

The purpose of this test is to verify that the tag meets the link timing parameter T1 which defined the
time from interrogator transmission to tag response.

11.2.3.2 Procedure

The tag fiTminmg parameter T+ measurenent procedure 1S a5 {011ows:
1) Thelwaveform generator amplitude shall be set to the maximum permissible value.
2) Thelsignal analyser shall be set to power versus time mode.

3) Thelsignal generator shall be set with all parameters defined in Table 65 and with the'first test case
pargameters defined in Table 66 for variable test parameters.

4) A Short Manchester ACTIVATION followed by the QUERY command shall,be continuously ser
follgwed by the continuous wave.

=

5) Waif until signal analyser is triggered, capture the demodulated tag reply trace power versus time.

6) Meagsure the taglink timing parameter T1, from the last rising edge of the last bit of the Interrogato
trarjsmission to the first rising edge of the Tag response.

=]

7) The|steps 3) to 5) shall be repeated for all the test cases defined in Table 66.

Table 65 — Tag link timing.T1 test parameters

TEST: Tag link timing T1

RF PARAMETERS
Power E]RP (dBm): maximum power authorized Frequency (MHz): Variable
Modulatjon type: DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS

Commarld: Activation + Query
Parameters|M: 8 Trext: 1 T2ext: 0
Forward data raté

Timings (Kbps): Variables BLF: Variable
Table 66 — Tag link timing T1 test cases
Freguency (MHz) Forward data rate (Kbps) BLF (KHz)
1 128 640
2 866 32 320
3 3 40
4 128 640
5 915 32 320
6 8 40

11.2.3.3 Testreport
The test report shall give for each test case all communication parameters and the test verdict pass or

fail, the pass condition for each point is obtained if the measured link timing parameter T1 is within the
range defined in ISO/IEC 18000-63:2015, 7.5.
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11.2.4 Taglink timing T2

11.2.4.1 Purpose

The purpose of this test is to verify that the tag meets the link timing parameter T2; the tag under test
shall not start backscattering its UIl before the T2 minimum defined in ISO/IEC 18000-63:2015, 7.5.

11.2.4.2 Procedure (reply state)

e tag ik tinming parameter T2 TeaSuremeTt procedure 15 a5 {0Hows:
1) The waveform generator amplitude shall be set to the maximum permissible value.
) The signal analyser shall be set to power versus time mode.

3J) The signal generator shall be set with all parameters defined in Table 67 and'with the first fest case
parameters defined in Table 69 for variable test parameters.

4) A short Manchester ACTIVATION followed by the QUERY command-shall be continuoysly sent
followed by the continuous wave.

§) Wait until signal analyser is triggered, capture the demodulated-tag reply trace power vergus time.

) The signal analyser shall be set to send an ACK command with the backscattered RN16. The
command shall be sent immediately before T2 minimufn,

71) Steps 3) to 5) shall be repeated for the following:

i) atagDOESrespond to an interrogator command issued at 0,25Tbit;
ii) atagDOES respond to an interrogator'‘command issued at 4Tbit;

iii) atag DOES NOT respond to an interrogator command issued at 8Tbit.

g) Steps 3) to 7) shall be repeated for-all the test cases defined in Table 69.

Table 67 — Tag link timing T2 test parameters

TEST: Tag link timing T2

RF PARAMETERS
Power EIRP (dBm): maximum power authorized Frequency (MHz): Variable
Modulation type;-DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS
ommand:Activation + Query + ACK
Paraméters | M: 8 Trext: 1 T2ext: 0
Timings fﬁ;g;r%gif:;f;: BLF: Variable

11.2.4.3 Procedure (acknowledge state)

The tag link timing parameter T2 measurement procedure is as follows.

1) The waveform generator amplitude shall be set to the maximum permissible value.
2) The signal analyser shall be set to power versus time mode.

3) The signal generator shall be set with all parameters defined in Table 68 and with the first test case
parameters defined in Table 69 for variable test parameters.

4) A QUERY command shall be continuously sent followed by the continuous wave.

© ISO/IEC 2017 - All rights reserved 59


https://standardsiso.com/api/?name=f4c8861374f0cffb0f89c2ee9d83e06c

ISO/IEC 18047-6:2017(E)

5) The signal analyser shall be set to send an ACK command with the backscattered RN16. The
command shall be sent after T2 = 10Tpri.

6) Wait until signal analyser is triggered, capture the demodulated tag reply trace power versus time.

7) The signal analyser shall be set to send an REQ_RN command with the previously backscattered
RN16. The command shall be sent immediately before T2 minimum.

8) Steps 3) to 7) shall be repeated for the following:

i)
ii)
iii)

9) Steqd

a tag DOES respond to an interrogator command issued at 4Tbit;
a tag DOES NOT respond to an interrogator command issued at 8Tbit.

s 3) to 8) shall be repeated for all the test cases defined in Table 69.

Table 68 — Tag link timing T2 test parameters

TEST: Tag link timing T2

RF PARAMETERS
Power E|RP (dBm): maximum power authorized Frequency (MHz): Variable
Modulatjon type: DSB-ASK Modulation index?90 %
PROTOCOL SETTINGS
Commard: Query, Ack, Req_RN

Parame

ters|M: 8 Trext: 1 T2ext: 0

Forward data rate

Timings (Kbps): Variables BLF: Variable
Table 69 — Tag link timing T2 test cases
Frequency (MHz) Forward data rate (Kbps) BLF (KHz)
1 128 640
2 866 32 320
3 8 40
4 128 640
5 915 32 320
6 8 40

11.2.4.4 Testreport

The test
fail; the

report-shall give for each test case all communication parameters and the test verdict pass o
pass condition for each point is obtained if the tag does not respond to the ACK command.

—

11.2.5 Tag activation time maximum, Ty

11.2.5.1 Purpose

The purpose of this test is to verify that the tag meets the maximum activation timing parameter, T,
which defined the time from the last bit of the activation command to ready to receive the first bit of the
preamble of a normal command.
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11.2.5.2 Procedure

The tag timing parameter, Ta, measurement procedure is as follows.

1) The waveform generator amplitude shall be set to the maximum permissible value.
2) The signal analyser shall be set to power versus time mode.

3) The signal generator shall be set with all parameters defined in Table 70 and with the first test case
parameters defined in Table 71 for variable test parameters.

4) A short Manchester ACTIVATION followed by the QUERY command shall be contindeysly sent
followed by the continuous wave.

§) Wait until signal analyser is triggered, capture the demodulated tag reply trace pewer vergus time.

) Measure the tag link timing parameter, Ty, from the last edge of the lastbit‘of the interrogator
activation command to the first edge of the first preamble bit of a normal,command. The njeasured
value is the shortest Ta time which the tag successfully responds.

7) Steps 3) to 5) shall be repeated for all the test cases defined in Tahle /1.

Table 70 — Tag link timing T, test parameters

TEST: Tag link timing Tp

RF PARAMETERS
FPower EIRP (dBm): maximum power authorized Frequency (MHz): Variable
Modulation type: DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS
ommand: Activation + Query
Parameters|M: 8 Trext: 1 T2ext: 0

Forward data rate

(Kbps): Variables BLF: Vatable

Timings

Table 71 — Tag link timing Ty test cases

Forward data rate (Kbps) BLF (KHz)
1 128 640
2 64 320
3 32 240
4 16 160
5 8 120

11.2.5.3 Test report

The test report shall give for each test case all communication parameters and the test verdict pass or
fail; the pass condition for each point is obtained if the measured link timing parameter, Ty, is within
the range defined in ISO/IEC 18000-63:2015, 7.5.

11.2.6 Tag stateful hibernate timer

11.2.6.1 Purpose
The purpose of this test is to verify that the tag meets the stateful hibernate timer accuracy

requirements which defined the time from the last bit of the tag response to the next command to the
expiration of the hibernate timer.
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11.2.6.2 Procedure

The tag timing hibernate timer measurement procedure is as follows.

1) The waveform generator amplitude shall be set to the maximum permissible value.
2) The signal analyser shall be set to power versus time mode.

3) The signal generator shall be set with all parameters defined in Table 72 and with the first test case
parameters defined in Table 73 for variable test parameters.

4) A ldng Manchester ACTIVATION with session locking selected and hibernate timer set to”1 [s
follgwed by the QUERY command shall be continuously sent followed by the continuous wave:

5) Waif until signal analyser is triggered, capture the demodulated tag reply trace power versus time.

6) Medsure the tag hibernate timer from the last edge of the last bit of the tag respense to the nex
conimand to the first edge of the first subsequent Query response from the tag.

(i

7) Steps 3) to 5) shall be repeated for all the test cases defined in Table 73.

Table 72 — Tag stateful hibernate timer test parameters

TEST: Tag link timing Tx

RF PARAMETERS
Power E]RP (dBm): maximum power authorized Frequency (MHz): Variable
Modulatjon type: DSB-ASK Modulation‘index: 90 %
PROTOCOL SETTINGS
Commarld: Activation + Query + ACK + Next
Parameters|M: 8 Trext: 1 T2ext: 0
Timings fﬁ{)‘gg%ga‘z‘i‘);fe BLF: 160 KHz

Table 73 — Tag stateful hibernate timer test cases

Séssion Hibernate timeout (s)
1 SO 1
2 8
3 S1 1
4 8
5 S2 1
6 8
7 S3 1
8 8

11.2.6.3 Testreport
The test report shall give for each test case all communication parameters and the test verdict pass or

fail; the pass condition for each point is obtained if the measured stateful hibernate timer accuracy is
within the range defined in ISO/IEC 18000-63:2015, 7.5.
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12 Conformance tests for ISO/IEC 18000-63 Sensor support

12.1 Tag functional tests

Two classes of sensors are supported by ISO/IEC 18000-63, simple sensor (SS) and full-function

sensor (FS).

12.1.1 Simple sensor test

12.1.1.1 Purpose

QL —

versus time.

12.1.1.2 Procedure

The simple sensor test measurement procedure is as follows.

The signal analyser shall be set to power versus time mode.

)
)
3) The signal generator shall be set with all parameters defined in Table 74.
)
)

Table 74 — Siniple sensor test parameters

he purpose of this test is to verify that the DUT tag support the simple sensor (SS) functio
efined in ISO/IEC 18000-63:2015, Clause 8.

The waveform generator amplitude shall be set to the maximum permissible value.

A QUERY + ACK [RN16] commands shall be continuously sent followed by the continuous

Wait until signal analyser is triggered, capture the demodulated tag reply (UII+SSD) trad

hality as

ivave.

e power

TEST: BAP tag persistence time

RF PARAMET

ERS

Power EIRP (dBm): maximum powepauthorized

Frequency (MHz): 866 or 915 or 953

Modulation type: DSB-ASK

Modulation index: 90 %

PROTOCOL SET

TINGS

Commands

Duery parameters

DR:"8

M:1

Timings

Tari (us): 25

PW (us): 12,5

RTcal (ps): 62,5

TRcal (us): 100

12.1.1.3 Testreport

The testreport shall give all communication parameters and the test verdict pass or fail,
dondition is obtained when the DUT tag reply to ACK command fulfils to all requirements of Table 75 as
defined in ISQ/IEC 18000-63:2015, Clause 8

the pass

Table 75 — Simple sensor test pass conditions

1 [XPC_W1 bit 215h shall be set to 1 to indicate the presence of a simple sensor.

Clause 8.

The 32bits simple sensor data (SSD) shall be appended to the tag Ull according to ISO/IEC 18000-63:2015,

Annex O.

The 32bits simple sensor data (SSD) shall be as defined in ISO/IEC 24753 and ISO/IEC 18000-63:2015,

4 |The five most significant bits of the PacketPC shall indicate the length of the UII + SSD.
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13 Full-function sensor test

13.1 Purpose

The purpose of this test is to verify that the DUT tag support the full-function sensor (FS) functionality
as defined in ISO/IEC 18000-63:2015, Clause 9.

13.2 Procedure

The full

1
2)
3)
4)
5)

The
The
The
AR

Wail until signal analyser is triggered, capture the demodulated tag-teply (TID) trace pows

Vers§

function sensor test measurement procedure is as follows.

waveform generator amplitude shall be set to the maximum permissible value.
signal analyser shall be set to power versus time mode.

signal generator shall be set with all parameters defined in Table 76.

EAD (Memory Bank: 102) command shall be continuously sent followed by the continuous wavg¢.

—

us time.

Table 76 — Full-function sensor test parameters

TEST: Full-function sensor
RF PARAMETERS
Power EJRP (dBm): maximum power authorized Frequency (MHz): 866 or 915 or 953
Modulatjion type: DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS
Commands
MenBank: )
READ pprameters 10,(TID) WordPtr+20h
Timings Tari (pus): 25 PW (us): 12,5 RTcal (us): 62,5 TRcal (ps): 100
13.2.1 [General
13.2.1.1 Testreport
The tes{ report shall give all communication parameters and the test verdict pass or fail; the pags
condition is obtained’when the DUT tag reply to READ command fulfils to all requirements of Table 7|/
as defingd in ISO/IEE18000-63:2015, Clause 8.

Table 77 — Full-function sensor test pass conditions

1 XPC_W1 bit 216h shall be set to 1 to indicate the presence of a full-function sensor.

2 The SAM Address shall be stored in the TID memory according to ISO/IEC 18000-63:2015, Clause 8.

3 Tag shall provide a 32-bit SAM Address pointing to the starting word address of a Sensor Address Map.

4 Tag shall have a SAM Address # 0.
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Annex A
(informative)

Test measurement site

A.1 Test sites and general arrangements for measurements involving the'u
radiated fields

This annex describes the three most commonly available test sites, an anechoic chamber, an
dhamber with a ground plane and an open area test site (OATS), which may be‘used for
tests. These test sites are generally referred to as free-field test sites. Bothyabsolute and
measurements can be performed in these sites. Where absolute measurements are to be car
the chamber should be verified.

Used in measurements in accordance with this document.

oY

1.1.1 Anechoic chamber

n anechoic chamber is an enclosure, usually shielded;«whose internal walls, floor and ce
overed with radio-absorbing material, normally of the.pyramidal urethane foam type. The

sually contains an antenna support at one end and a turntable at the other. A typical anechoic
5 shown in Figure A.1.

= o a o

e of

hnechoic
radiated
relative
ried out,

To ensure reproducibility and tractability of radiated measurements,)only these test sites should be

ling are
thamber
tThamber
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