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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee,
ISO/IEC]TC 1.
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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
[SO/IEC 18000 series.

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

NOTH Test methods for interrogator and tag performance are covered by ISO/IEC 18046 serie$.

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

Claude 6 describes all necessary conformance tests for ISO/IEC 18000-62:

Clauge 7 describes all necessary conformance tests for ISO/IEC 18000563.

Claude 8 describes all necessary conformance tests for ISO/IEC18000-64.

Claude 9 describes all necessary conformance tests for ISO/IEC 18000-63:2015, Clause 7.

Claude 10 describes all necessary conformance tests fox 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 —

Part 6:

Test methods for air interface communications at 860 MHz

to 960 MHz

1 9

This flocument defines test methods for determining the conformance of radio.frequency i
(RFID) devices (tags and interrogators) for item management with ghe specificatig
ISO/IEC 18000-61, ISO/IEC 18000-62, ISO/IEC 18000-63 and ISO/IEC 18000-64, but does
the t¢sting of conformity with regulatory or similar requirements.

cope

The {
implg
appli

The i

est methods require only that the mandatory functions, and any optional functioy
mented, are verified. This can, in appropriate circumistances, be supplemented
cation-specific functionality criteria that are not available in the general case.

hterrogator and tag conformance parameters in this‘document are the following:

type-specific conformance parameters includiiig nominal values and tolerances;

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

Parameters that are already included in regulatory test requirements are not included in th

Unleg
RFID
1SO/I

s otherwise specified, the testsiin this document are intended to be applied e]
tags and interrogators defined’in ISO/IEC 18000-61, ISO/IEC 18000-62, ISO/IEC 1
EC 18000-64.

2

The following documents are referred to in the text in such a way that some or all of {
constlitutes requirements of this document. For dated references, only the edition cited
undated refererges, the latest edition of the referenced document (including any amendme

ormative references

ISO/IEC 18000-61:2012, Information technology — Radio frequency identification for item md
Part ¢1:,Parameters for air interface communications at 860 MHz to 960 MHz Type A

Hentification
ns given in
not apply to

1s which are
by further,

is document.

kclusively to
8000-63 and

heir content
applies. For
nts) applies.

nagement —

ISO/I :
Part 62: Paramete

nagement —

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/

— ISO Online browsing platform: available at http://www.iso.org/obp

3.2 Symbtlls

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

d1 diktance between the interrogator and test antenna

do diktance between test antenna and DUT tag

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

drma mpasurement antenna to tag distance

dTE distance between the interrogator antenna and.tag emulator
Gia gdin of interrogator antenna

Gma gdin of measurement antenna

[cir isplation of a circulator

K cdlibration factor

L mpximum interrogatotrantenna dimension

M mpdulation index

P dglivered peWer at the carrier frequency

Pm measuredpower at the carrier frequency

T¢ fall'time

Tr rise time

2 © ISO/IEC 2017 - All rights reserved
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For the purposes of this document, the abbreviated terms given in ISO/IEC 19762 and the following apply.

BLF
DUT
RCS
ARCS
RBW
VBW

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

radar cross-section

change in radar cross-section

resolution bandwidth

video bandwidth

4 1

4.1

Unles
non-d

4.2

4.2.1

Thei
befon

4.2.2

Unles
to sp
proce

4.2.3

Noise
same

The 1
0,5G

Speci
The

Default conditions applicable to the test methods

Test environment

s otherwise specified, testing shall take place in an environment of temperature (23 A
ondensing humidity from 40 % to 60 %.

Pre-conditioning

General

hterrogators and tags to be tested shall be conditiened to the test environment for a p
e testing.

Default tolerance

s otherwise specified, a default tolerance of +5 % shall be applied to the quantity
ecify the characteristics of the tést equipment (e.g. linear dimensions) and the
dures (e.g. test equipment adjustments).

Noise floor at test location

floor at test location ‘shall be measured for at least 1 min with the spectrum analys
conditions as for the'measurement of the DUT.

haximum of the-measured noise amplitude measured in a 10 kHz bandwidth shall be
Hz to 2 GHzand -90 dBm around the frequency of the main signal of the tag backscat

al attentien has to be given to spurious emissions, e.g. insufficiently shielded comput
plectromagnetic test conditions of the measurements shall be checked by per

- 3) °C and of

eriod of 24 h

values given
test method

er using the

-60 dB from
ter signal.

er monitors.
forming the

meas

urements with and without a tag in the field.

4.2.4

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

Table 1 — Test frequencies

Test carrier

frequency |Comment

866 MHz Recommended for tests under European regulations

915 MHz Recommended for tests under Japan, Korean, Australian or USwegulations

NOTE With the test frequencies specified in Table 1, all frequencies of the entine band from 860 MHz to
930 MHz are within £2,9 % of one of the test frequencies. All practically used frequ€ncies in the frequency pands
860 MHz to 80 MHz, 900 MHz to 930 MHz are within +1,7 % of the test frequencies.

5.1.2 Senge antenna

Where applifable, tests shall be carried out using a sense anténna, which shall be a substantially non-
reactive, nofp-radiating load of 50 ) equipped with an antenna connector. The voltage standing [wave
ratio (VSWR) at the 50 Q connector shall not be greater'than 2 : 1 over the frequency range of the
measuremerijt.

5.1.3 Testlapparatus and test circuits for ISO/EC 18000-61, ISO/IEC 18000-62 and

ISO/IEC 18(Q00-63 interrogator

5.1.3.1 Ingerrogator modulation test setup

For this test, the sense antenna shall' always be placed and orientated for optimum field strength
reception in|the direction of thegmajor power radiation of the DUT interrogator antenna according to

Figure 1 at 4

distance, ds, of 0,8 to 1,1 m.

Dur
interrogator — Scope
antenna Sense
antenna

5.1.3.2

Figure 1 — Interrogator modulation test setup

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, dtg, of 0,8 m to 1,1 m.

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

Figure 2 — Interrogator demodulation and turn-around test setup

5.2 [Setup of test equipment for tag tests

5.2.1] General

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

Whe:ln tests require use of an interrogator, this shall be a measurement equipment that fulfills the
requirements in order to act as interrogator and in particular it shallsGpport the minimum fag response
to intlerrogator command turn-around time.

All cdnformance measurements and setups shall be done in an anechoic chamber as definedl in Annex A.

All measurements shall be done at one of the test frequeni€ies in Table 1.

5.2.2 Testapparatus and test circuits for ISO/IEC 18000-61, ISO/IEC 18000-62, ISO/IEC 18000-
63 and ISO/IEC 18000-64 tags

5.2.2]1 Tag demodulation and turn-areund time test setup

For this test, the tag shall be placed and oriented for optimum field strength reception in the direction
of thg major power radiation of the‘interrogator.

rrrrrrrrrrrrr

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

Te

interrogator and
Spectrum s
p'l u Scope measurement
analyser antenna

a) Bistatic setup b) 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 alternately
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 shall be

© ISO/IEC 2017 - All rights reserved 5
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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 d 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 antenna to tag distance 0,8mtol,1m

dtMaA Measurement antenna to tag distance 0,8mto1,1m

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

GMmA (ain of measurement antenna The maximum 3 dB beam width shall be £352

[cir I$olation of the circulator The minimum isolation of the circulator shall be 20|dB
In a second ¢ne [see Figure 3 b)], the test interrogator antenna setup (the interrogator may alternately
also be realifed with a signal generator according Annex C) shall consist of a single-antenna specifjically
designed to fransmit the signal from the interrogator and to receive the signal backscattered fromn the
tag under test. This antenna shall be connected to the interrogator and to either'a spectrum analyser or
an oscilloscdpe as specified in Annex C via a circulator. The tag under test.shall be oriented for optimum
field strength reception. The distance between the tag and the antenna-is.dr 4 [see Figure 3 b)].

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

5.2.2.3 Tar response time

The setup fof this test shall be as described in 5.2.2.1.

5.2.2.4 Taf bit rate accuracy test setup

The setup fof this test shall be as described in 5.2.2.1.

5.2.2.5 Taf state storage time test setup

The setup fof this test shall be as described in 5.2.2.1.

6 Confor

6.1 Funct

6.1.1 Inte

mance tests for ISO/IEC 18000-61

ional tests-of interrogator

rrogator 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 Te

st 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.

© ISO/IEC 2017 - All rights re
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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
Tapf Default modulation operation mode

6.1.2| Interrogator demodulation and turn-around time

6.1.2|1 Test objective
The dbjectives 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-ground time.

6.1.2{2 Test procedure

The ipterrogator shall transmit an Init_reund_all command (see B.1.1) at the maximum power 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 Injt_round_all
command at a minimum ARCS specified in ISO/IEC 18000-61. The tag emulator does [not need to
demgdulate the command, but shall only detect its end to respond after the minimum turn-pround time.

When the interrogatoft.is intended for operation of non-overlapping RF bands, this test shall be done for
each RF band.

Measurementsishall be done for both the minimum and maximum tag response data rate, [i.e. the turn-
aroumd time\frem interrogator command to tag response.

In cagsedheinterrogator is designed for shorter communication distances, then the distancge dtg may be

decrdased and the actual used value shall be mentigned in test report

The interrogator (digital) demodulator shall accept the tag response including verification of the 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 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
commard turn-around time.

6.2.1.2 Tept procedure
The test intgrrogator shall transmit an Init_round_all (see B.1.1) command.

The tag (DUT) shall receive the command provided by the interrogator and shall ptevide an approjpriate
response. After complete reception of the tag response, the interrogator shall ‘generate a Next_slot
command wlithin the minimum specified turn-around time between tagfesponse and interrogator
command.

Measuremerjts shall be done by verifying that the tag detects the command appropriately by medns of
evaluation of its response. Measurements shall be done at P; = 1,2 Prynin.

In case the ipterrogator is designed for shorter communicationt distances, then the distance dtg may be
decreased apd the actual used value shall be mentioned in tést report.

The test sha]l be seen as successful when it could be shown that the tag sent the correct responge for
both commajnds including verification of the CRC.

The interrogator waveform shall contain the setup'of the waveform for the respective types according
to Table 4.

Table'4 — Setup of waveforms

Setup numbgr Setup description Parameter setting
A-1 Minimum\modulation depth D = Dmin
A-2 Meditm/modulation depth D = (Dmax + Dmin)/2
A-3 Maximum modulation depth D = Dmax

6.2.1.3 Teptreport

The test resplt’shall be recorded as successful or unsuccessful. The test report shall contain the tag
distance to the'interrogator. Furthermore, also the setup turn-around time from the tag response to
interrogator command, the DUT and the interrogator orientation and position, as well as the used
interrogator output power and the used operation frequency shall be recorded.

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)].

8 © ISO/IEC 2017 - All rights reserved
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6.2.2.2 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.

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.activatiqn.

3) Using the power meter, determine the power at the entrance of the transmit antennaf Pe, which is
defined as the average power measured over at least 100 ps period dubing the contjnuous wave
sfignal following the signal generator command.

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

5) With the tag placed in the anechoic chamber, the analysershall be set to capture th¢ complex 1Q
fgower for at least during 10 symbols of tag reply.

6) (alculate the difference of power from the DUT tagbackscattering according to Formula (1):

1 2 2
APtag(rmS):_' (Ir,l_lr,O) +(Qr,1 _Qr,O) 1)
27,

wherp
7y isthe wave resistance of the mieasurement equipment and is usually 50 ().

7) (alculate the ARCS of the DUT tag using Formula (2):

AP 4 2
ARCS:ﬂﬂ[ﬂj (2)
Pe GOt 'GOr A

6.2.2|3 Testreport

The test report’shall give the measured values of ARCS. The pass/fail condition is determiped whether

the meastired values are within the requirements as specified in ISO/IEC 18000-61 and the evaluated

ARCS is<at least above the value from ISO/IEC 18000-61. Furthermore, the DUT and the |[interrogator

orientation and position, as weltl as the used Interrogator output power and the used operation

frequency shall be recorded.

6.2.3

6.2.3

Tag response time

.1 Test purpose

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

1SO/I

EC 18000-61.
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6.2.3.2 Te

st 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 respons

NOTE

6.2.3.3 Te

The test re
determined
for ISO/IEC ]

6.2.4 Tag

6.2.4.1 Te

The objectiv|
of the Typ p3

6.2.4.2 Te

The interrog
selected car

The tag resp
backscatter

The bit rate

The average

6.2.4.3 Te

The test re
Formula (4):

bit rate =

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

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

st report

port shall give the measured values of turn-around time. The pass/fail conditi
whether the measured values are within the requirements for the response time-spe
8000-61.

bit rate

5t objective

e of this test is to verify the bit rate accuracy and data rate of the return link by verific
rameter.

st procedure

ator shall transmit a Init_round_all command¥(see B.1.1) at the maximum power
[ier frequency for testing.

onse waveform shall be recorded by anwstilloscope as specified in Annex C using th
fest setup.

hccuracy shall be measured on the\preamble of the tag response.

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

St report

T,

rlb

7

ort shall give thenxmeasured values of bit rate calculated according to Formula (3]

on is
rified

ation

bf the

le tag

and

(3)

(4)

Vi

The pass/fail condition is determined whether the measured values are within the requirements as
specified in ISO/IEC 18000-61.

6.2.5 Tag

6.2.5.1 Te

state storage time

st objective

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

insufficient.

10
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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:

a) Quiet state

e testshaltt be executed for shutoff time equat to the tower Hmit vatue of time defined in
50/IEC 18000-61 on which the tag has to keep the Quiet state.

]

b) Qther states

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

]

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

6.2.5{3 Testreport

The testreport shall give the tested values of limit storage statétime. The pass/fail condition i$ determined
whether the measured values are within the requirementsinthe ISO/IEC 18000-61:2012, 6.5.2.

7 (onformance tests for ISO/IEC 18000-62
7.1 |Functional tests of interrogator
7.1.1] Interrogator modulation test

7.1.141 Test objective

The pbjective of this test is_to verify that the interrogator provides the appropriate] modulation
waveform required for operation of tags.

7.1.1{2 Test procédure

The ipterrogatdr-shall transmit a GROUP_SELECT_EQ command (see B.2.1) at the maximpm power of
the s¢lected.¢arrier frequency for testing.

A digital‘oscilloscope as specified in Annex C and the sense antenna shall be used t¢ record the
waveform provided by the interrogator. T

7.1.1.3 Testreport

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.

© ISO/IEC 2017 - All rights reserved 11
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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 Intefrogator demodulation and turn-around time

7.1.2.1 Tept objective
The 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-around ftime.

7.1.2.2 Tept procedure

The interrogator shall transmit a GROUP_SELECT_EQ command, (se€e B.2.1) at the maximum power of
the selected[carrier frequency for testing.

After the command provided by the interrogator has beehn. sent and after the minimum turn-afound
time, a tag emulator as specified in Annex D shall transmit a typical response to the GROUP_SELECT_
EQ commanf at a minimum ARCS specified in ISO/IEC 18000-62. The tag emulator does not need to
demodulate fhe command, but shall only detect its end to respond after the minimum turn-around|time.

Measuremerts shall be done for both the minitnum and maximum tag response data rate, i.e. the [turn-
around time|from interrogator command totag response.

In case the ipterrogator is designed for, shorter communication distances, then the distance dtg may be
decreased apd the actual used valueshall be mentioned in test report.

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

7.1.2.3 Tepstreport

The test repjort shall-¢ontain the tag emulator distance to the interrogator and the ARCS value petup
in the tag ejulatersFurthermore, the set up turn-around time from the tag emulator, the DUT and
the tag emulatori.orientation and position, as well as the used interrogator output power and thel used
operation fr¢quiehcy shall be recorded.

7.2 Functional tests of tag
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.

12 © ISO/IEC 2017 - All rights reserved
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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
evaluation of its response. Measurements shall be done at P; = 1,2 P| min.

In cage the interrogator is designed for shorter communication distances, then the distancg drg may be
decrgased and the actual used value shall be mentioned in test report.

The test shall be seen as successful when it can be shown that the tag sent the correctresponse for both
commands including verification of the CRC.

The ipterrogator waveform shall contain the setup of the waveform for therespective typfes according
to Table 6.

Table 6 — Setup of waveforms

Setup number Setup description Parameter setting

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

B-2 Maximum modulation index forddw'modulation index M = Mpax
operation mode

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

B-4 Maximum modulatiof index for high modulation index M =99 % *Mmax
operation mode

7.2.113 Testreport

The test result shall be recorded as successful or unsuccessful. The test report shall contain the tag
distahce to the interrogator.” Furthermore, the set up turn-around time from the tag|response to
interfogator command,sthe DUT and the interrogator orientation and position, as well|as the used
interrogator output power and the used operation frequency shall be recorded.

7.2.2| Tagbackscatter

7.2.211  Test objective

The abjective of this test is to verify that the tag provides the appropriate modulation whveform and
backscatter 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.

© ISO/IEC 2017 - All rights reserved 13
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Test setup shall be calibrated to determine antennas gain and mismatch, circulator isolation and

insertion los

s 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.

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 wave

llowing the signal generator command.

al analyser shall be set to measure the quadrature baseband I and Q power versus
hmpling rate of at least 5 Msps.

e tag placed in the anechoic chamber, the analyser shall be set to capture thé compl

power f¢r at least during 10 symbols of tag reply.

2)
3)
signal fo
4) The sigy
withas
5) With th
6) Calculat]
APy (11
where
Zop isth

7) Calculat

e the difference of power from the DUT tag backscattering according.te' Formula (5):

nS):i.((Ihl _Ir,O)Z +(Qr'1 _Qr'o)z )

e wave resistance of the measurement equipment-and is usually 50 Q.

e the ARCS of the DUT tag using Formula (6):

AP, 4 2
ARCS = - t38 4nd [Hj
Pe GOt ’GOr A
7.2.2.3 Teptreport

The testrep
the measurg
ARCS is at le
orientation

frequency sh

7.2.3 Tag

7.2.3.1 Te

brt shall give the measuréd-values of ARCS. The pass/fail condition is determined wh
d values are within the\réquirements as specified in ISO/IEC 18000-62 and the eval
hst above the value given in ISO/IEC 18000-62. Furthermore, the DUT and the interro
and position, asgwell as the used interrogator output power and the used oper
all be recorded.

response time

5t objective

time

ex [Q

(5)

(6)

ether
hated
gator
ation

The objectiv

€ of this test 15 1o veriry the tag response time Qulet rererencing the paramet

ISO/IEC 18000-62.

7.2.3.2 Test procedure

rs in

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

14

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

The objective of this test is to verify the bit rate accuracy and data rate of the return link by verification
of thg Typ parameter.

7.2.4{2 Test procedure

The ipterrogator shall transmit a GROUP_SELECT_EQ command (see B.2.1) at the maximpm power of
the s¢lected carrier frequency for testing.

The tg response waveform shall be recorded by an oscilloscope as specified in Annex C fising the tag
backgcatter test setup.

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

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

7.2.413 Testreport

The fest report shall give the measured values,of bit rate calculated according to Formula (7) and
Formjula (8) (see Annex E):

> Z Top,,

rlb_average — f (7)

~3

biit rate = ; (8)

rlb_average

The ];rcass/fail condition«s’determined whether the measured values are within the reqyirements as
specified in ISO/IEC 18000-62.

7.2.5| Tag state'storage time

7.2.5{1 Testobjective

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

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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st 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 Functional tests of interrogator

8.1.1 Inte

8.1.1.1 Pu

The purposg
shall be £1 9

8.1.1.2 Pr
The interrog

1) The DU’
support

2) The DU
paramet

3) The DU
4) The sign
5) Wait unf
6) Measurg
7) Steps 2)
8) Steps 2)

rrogator data encoding

rpose

of this test is to verify that the tolerance on all interrogator data encoding param
h as described in ISO/IEC 18000-63.

pcedure
ator data encoding measurement procedure is as follows.

' interrogator shall be configured for transmitting at the: maximum power with the
bd frequency and modulation type.

[ interrogator shall be set with all parameters defined in Table 7 and with the first tes
ers defined in Table 8 for variable parameters.

 interrogator shall be set to send a QUERY command followed by the continuous wav
al analyser shall be set to power verstis time mode.

il signal analyser is triggered, capture all the demodulated trace power versus time.
data-0 and data-1 durations-from interrogator preamble trace.

to 6) shall be repeated for all the test cases that are supported by the DUT interrogat

to 7) shall be repeated for all DUT interrogator-supported frequencies and modulatid

Table 7 — Interrogator data encoding test parameters

eters

first

[ case

ns.

TEST: Interr

pgator data encoding

RF PARAMETERS

Power EIRP

1R§]: max power authorized Frequenc;_/ (MHz): Interrogator supported

frequeneies

Modulation type: Interrogator supported
modulations

Modulation index : Variable

PROTOCOL SETTINGS

Command: Query

Parameters

DR: 64/3 M:1 Trext: 1

Timings

RTcal (us): A fixed
number of times of Tari

Tari (us):

. * -
Variables PW (us): 0,5* Tari

TRcal (us): Variable

16
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Table 8 — Interrogator data encoding test cases

-6:2017(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
6 125 (data_1= 18,75 ps) 100

3™ Tar1 80
8 (data_1= 25 ps) 100
g 2,5*Tari 80
1P ’s (data_1= 37,5 us) 100
1l 3*Tari 80
1p (data_1=50 ps) 100

8.1.1{3 Testreport

The test report shall give for each test case all communication.parameters and the test ve
fail; the pass condition for each point is obtained if the tolerance for the duration of data-
are lgwer than 1 % for all the test conditions.

8.1.2| Interrogator RF envelope parameters

8.1.2|11 Purpose

The gurpose of this test is to verify all the-parameters pulse modulation depth, rise time,
PW, and shall be the same for a data-0-and a data-1 as described in ISO/IEC 18000-63.

8.1.2|2 Procedure

The ipterrogator RF envelope-parameters measurement procedure is as follows.

1y

2)

3)
4)
5)
6)

7)
8)

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

%]

The DUT interrogator shall be set with all parameters defined in Table 9 and with the f}
darametérs defined in Table 10 for variable test parameters.

The DUT interrogator shall be set to send a QUERY command followed by the continug

rdict pass or
0 and data-1

fall time and

at the first

irst test case

us wave.

1 - 1 1 1111 - b 1
r{ IIC SIEIIAL dIIdly ST SIIdIT DT STL LU POWET VETSUS UITE ITTOUT,

Wait until signal analyser is triggered, capture all the demodulated trace power versus time.

Measure the DUT interrogator PW and envelope rise and fall time as described in ISO/IEC 18000-

63. The parameter pulse modulation depth shall be measured.

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.

© ISO/IEC 2017 - All rights reserved
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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

Command: Query

Parameters|DR: 64/3 M:1 Trext: 1
_— Tari (us): ) . RTcal (us): A fixed ) ¢
Timings Variables PW (us): Variable number times of Tari TRcal (us): Variable
Table 10 — Interrogator RF envelope test cases
Tari (ps) = data_0 PW (us) Modulation index (%)
1 80
2 (PW min)
2 100
6,25
3 80
0,525*Tari (PW max)
4 100
> . . 80
0,256*Tari (PW min)
6 100
12,5
7 80
0,525*Tari (PW max)
8 100
9 80
0,256%Tdri (PW min)
10 100
25
11 80
0,525*Tari (PW max)
12 100
8.1.2.3 Teptreport
The test report shall give for each test case all communication parameters and the test verdict| pass
or fail; the ppss condition for\each point is obtained if the value of the parameters shall be in the limit
maximum amnd minimum as'specified in ISO/IEC 18000-63.
8.1.3 Intefrogator RF power-up and power-down parameters
8.1.3.1 Purpese

The purpose of this test is to verify that the interrogator power-up and power down RF envelopes shall
comply with RF envelope specified in ISO/IEC 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)

5)

6)

7)

8.1.3|3 Testreport

The flest report shall give for each test case all communication parameters and the test
or fall; the pass condition is obtained if the value of the parameters shall be inDOthe lim|
and rhinimum specified in ISO/IEC 18000-63. Monotonicity shall be as required for the p
power-down of the RF waveform

8.1.4| Interrogator preamble parameters

8.1.4{1 Purpose
The gurpose of this test case is to verify that the preamble shall comprise a fixed-length st:

a data-0 symbol, a R = T calibration (RTcal) symbol and &T < R calibration (TRcal) symbol
in ISQ/IEC 18000-63.

8.1.4/2 Procedure

The ipterrogator preamble parameters measurement procedure is as follows.

iy

2)

3)
4)
5)

6)
7)

ISO/IEC 18047

-6:2017(E)

Measure the interrogator rise time, fall time, settling time, signal level when off, undershoot and

overshoot as described in ISO/IEC 18000-63.

In the 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.

In the interrogator power-down trace, verify that once the carrier level has fallen bel
level, the power-down envelope shall fall monotonically until the power limit Ms.

ow the 90 %

Steps 2) to 6) shall be repeated for all DUT interrogator-supported frequencies and modulations.

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

%)

The DUT interrogator shall be-set with all parameters defined in Table 11 and with
dase parameters definedinTable 12 for variable test parameters.

—

he DUT interrogatofishall be set to send a QUERY command followed by the continug
The signal analysersshall capture all the interrogator signal traces.

Neasure the interrogator delimiter duration, data-0 duration, RTcal and TRcal timing
in ISO/IEC18000-63.

verdict pass
it maximum
pwer-up and

hrt delimiter,
s described

at the first

the first test

us wave.

rs as defined

errogator.

teps.2) to 5) shall be repeated for all the test cases that are supported by the DUT int¢
S| 3to-63shatt HoraH-PHF _ » . 1
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Table 11 — Interrogator preamble test parameters

TEST: Interrogator preamble parameters
RF PARAMETERS
Power EIRP (dBm): maximum power authorized ?‘requenc;_f (MHz): Interrogator supported
requencies
Modulat19n type: Interrogator supported Modulation index: 90 %
modulations
PROTOCOL SETTINGS
Command : Query
Parameters|DR: 64/3 M:1 Trext: 1
Timings Tari (us): Variable |[PW (us): 0,5*Tari RTcal (us): Variable TRcal (us): Variable
Table 12 — Interrogator preamble test cases
Tari (ps) RTcal (us) TReal (us)
1 1,1*RTcal
2,5*Tari
2 3*RTcal
6,25
3 1,1*RTcal
3*Tari
4 3*RTcal
5 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 Teptreport
The test repprt shall give for each test case all communication parameters and the test verdict pass or
fail; the pasg condition is obtained for each test point if the tolerance for the duration of data-0, RTcal
and TRcal shall be lower thanV% for all the test conditions and the delimiter shall be 12,5 us + 5 Pao.
8.1.5 Intefrogator link timing T2
8.1.5.1 Purpose
The purposeefthistestistoverify that the DUT interrogator meetsthe 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.

20
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4) Setthe tag emulator to backscatter an RN16 reply. The RN16 shall be sent after the typical value for
T1. The DUT interrogator will send its ACK.

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.

8) Steps 4) to 6) shall be repeated for all DUT interrogator supported frequencies and modulations.

Table 13 — Interrogator link timing T2 test parameters

TEST}: Tag link timing parameter T2

RF PARAMETERS
Powelr EIRP (dBm): maximum power authorized
Modylation type: DSB-ASK

Frequency (MHz): Variable
Modulation index: 90 %
PROTOCOL SETTINGS

Comipand: Query

Parameters|DR: Variable M:1 Trext: 1

Timipgs Tari (us): Variable| PW (us): 0,5*Tari RTcal (us):"3*Tari TRcal (us): Vqriable
Table 14 — Tag link timing parameter T2 test cases
Tari (us) DR TRcal (us

1 ¢ s 64/3 33,3 (BLF = 64() KHz)

2 ’ 8 25,0 (BLF = 32( KHz)

3 iy 64/3 66,7 (BLF = 32( KHz)

4 ’ 8 50,0 (BLF = 16( KHz)

5 - 64/3 224,5 (BLF = 99 KHz)

g 8 200 (BLF = 40[KHz)
8.1.5|3 Testreport
The qest 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 mjn and T2 max. 20 Tpri applies as the test is an interrogator test.
8.1.6]/ Interrogator link timing T3
8.1.6-1+—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.

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.

© ISO/IEC 2017 - All rights reserved
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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 interrogator.

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

Table 15 — Tag link timing parameter T3 test parameters

TEST: Tag link timing parameter T3

RF PARAMETERS
Power EIRP (HBm): maximum power authorized Frequency (MHz): Variable
Modulation type: DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS
Command: Qpuery
Parameters |DR: Variable M:1 Trext: 1
Timings Tari (pus): Variable |[PW (us): 0,5*Tari RTcal (ps)i3*Tari TRcal (ps): Variable

Table 16 — Tag link timing parameter T3 test cases

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

8.1.6.3 Tepstreport

The test repprt shall-give for each test case all communication parameters and the test verdict pass or
fail; the pasq condition is obtained for each test point if the measured time value shall be greater than
the minimurp value*for T3 according to ISO/IEC 18000-63.

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

3) 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.

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

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

6) Measure the link timing T4, finding the end of select frequency variation and the beginning of
Query frequency variation.

7)
8)

eps 3) to 6) shall be repeated for all the test cases that are supported by the DUT)int¢rrogator.

Table 17 — Interrogator link timing parameter T4 test parameters

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

TEST}: Interrogator link timing parameter T4

RF PARAMETERS

Powe

r EIRP (dBm): maximum power authorized

Frequency (MHz): Variable

Modylation type: DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS
Comipand: Query
Parameters|DR: Variable M:1 Trext: 1
Timipgs Tari (us): Variable| PW (us): 0,5*Tari RTcal (pus): 3*Tari TRcal (us): Vqriable
Table 18 — Interrogator link timing parameter T4 test cases
Tari (us) DR TRcal (us
1 6.25 64/3 33,3 (BLF = 64( KHz)
2 8 25,0 (BLF = 32( KHz)
3 12,5 64/3 66,7 (BLF = 320 KHz)
4 8 50,0 (BLF = 16( KHz)
5 » 64/3 224,5 (BLF =93 KHz)
4 8 200 (BLF =40|KHz)
8.1.7]13 Testreport

The t
fail; t
the n

est report shall give for each test case all communication parameters and the test ve
he pass condition is obtained for each test point if the measured time value shall be

IS/ C 100NN _£D

rdict pass or
oreater than

1334 1 £, TA4 A +
IIIIIIITUIIT vdIutT IUL 1T daCLlUlI Uuus U1

8.2 Functional tests of tag

8.2.1 Tagfrequency range

8.2.1.1 Purpose

JU/ I'LG ITOUOUUUTUJ.

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 testinterrogator 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) Steps 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 EIRP (|

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

Modulation type: DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS
Command: Qpery
Parameters|DR: 8 M:1 Trext: 0
Timings Tari (us): 25 PW (us): 12,5 RTcal (ps): 62,5 TRcal (ps): 100
8.2.1.3 Tepstreport
The test repgprt shall give for each test point all communigation parameters and the test verdict pass or

fail; the pass

the tag is warking at the test frequency.

8.2.2 Tag

8.2.2.1 Pu

The purpos
modulation {

8.2.2.2 Pr
The tag dem

1y

The way

condition for each point is obtained whewthe signal analyser is triggered that mean

demodulation capability

rpose

e of this test is to verify that the DUT tag shall be capable of demodulating all
ypes DSB-ASK, SSB-ASK and PR-ASK.

pcedure
pdulationieapability measurement procedure is as follows.

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

5 that

three

aldnalyser trigger shall be set to frequency mask trigger waiting tag response; the 4

2) The sign

analyser trigger will be active if the tag response is present.

3)

parameters defined in Table 21 for variable test parameters.

4)
5)

6) Steps 3)

24

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

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

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
Parameters|DR: 8 M: 1 Trext: 0
Timipgs Tari{us):-25 PW (1s)- 12,5 RTcal (us): 62,5 TRcal (s} 100

Table 21 — Tag demodulation capability test cases

Frequency (MHz)

Modulation-type

866

DSB<ASK

SSB-ASK

PR-ASK

DU D | W[

915

DSB-ASK

SSB-ASK

PR-ASK

8.2.2
The t

fail; t
the ta

8.2.3

8.2.3

The
of 45

8.2.3

The t

iy
2)
3)

4)
5)
6)

7)

3 Testreport

Tag duty cycle

1 Purpose

2 Procedure

g duty cyclemeasurement procedure is as follows.

Thésignal analyser shall be set to power versus time mode.

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

est report shall give for each test point all conmitnunication parameters and the test verdict pass or
he pass condition for each point is obtained when the signal analyser is triggered that means that
g is working at the test frequency and modulation.

urpose of this test is to(verify that the duty cycle for FM0 and Miller encoding shall b¢ a minimum
% and a maximum of 55 % with a nominal value of 50 %.

The signal generator shall be set with all parameters defined in Table 22 and with the first test case
parameters defined in Table 23 for variable test parameters

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 versus time.

In the 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.

Steps 3) to 6) shall be repeated for all the test cases defined in Table 23.

© ISO/IEC 2017 - All rights reserved
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Table 22 — Tag duty cycle test parameters

TEST: Tag duty cycle

RF PARAMETERS
Power EIRP (dBm): maximum power authorized Frequency (MHz): Variable
Modulation type: DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS
Command: Query
Parameters|DR: Variable M: Variable Trext: 0
Timings Tari{ps): Variable | PW (1is): 0. 5*Tari RTcal (us): 3*Tari TRcal (us)- Variable
Table 23 — Tag duty cycle test cases
Frequency M D Tari TRcal (us) Frequency (MHz) | M D Tari TReal (ifs)
(MHlz) (us) (us)
33,3 33,3
1 64/31 625 | (BLF =640 KH7) 13 ABING2S | (BLF = 620 KH2)
66,7 66,7
2 Vo3| 125 | (grp-z2okng | | 4 WO 25| BLR=320kH7)
200 200
3 8 25 (BLF = 40 KHz) 15 8 25 (BLF = 40 {Hz)
33.3 33,3
4 64/31 625 | (pLpZedokns | | 6 43| 625 | (BLR = 620KH2)
66,7 66,7
5 2 164/3] 125 | (grr=320kmn | |V 2|03 125 (BLF=320KH2)
200 200
6 86 8| (BLF = 40 KHz) & 915 1 2 | mr=40tE
33.3 33,3
7 64/3 1 625 | (gLpesokngy | | O43| 625 1 (BLE =620 KH?)
66,7 66,7
8 EOM3 IR (BLE £ 320 KHY) 20 b3 125 (BLR=320KHg)
200 200
9 8 25 (BLF = 40 KHz) 2 8 25 (BLF = 40 (Hz)
33,3 33,3
10 64/3| 635\ (grlesokHz) | | 22 43| 625 | (BLR=620KH2)
66,7 66,7
1 8 |64\ 125 | (grp-320kmy | | 23 8|31 125 | (LR =320KHz)
200 200
12 81 % (BLF = 40 KHz) . 1 2 | mr=4o0imEy
8.2.3.3 Tektreport

The test report shall give for each test point all communication parameters and the test verdict pass or
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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The tag preamble measurement procedure is as follows.

1y
2)
3)

4)
5)
6)
7)

The waveform 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 24 and with the first test case
parameters defined in Table 25 for variable test parameters.

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

V
I

h the demodulated trace data, capture and verify the tag preamble.

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

Table 24 — Tag preamble test parameters

Vait until signal analyser is triggered, capture the demodulated tag reply trace power

versus time.

TEST: Tag preamble

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

Table 25~ Tag preamble test cases

8.2.4.3 Testreport

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

11 0
2

12 1

915

13 0
4

14 1

15 0
8

16 1

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.

© ISO/IEC 2017 - All rights reserved
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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 link frequency tolerance and variation measurement procedure is as follows.

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

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

4) A QUER) command shall be continuously sent followed by the continuouswave.
5) Wait until signal analyser is triggered, capture the demodulated tagreply trace power versus|time.

6) Measurg the tag link frequency from the demodulated trace datafor each symbol and detefmine
the minimum and maximum value.

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

Table 26 — Tag link frequency toleranceand variation test parameters

TEST: Tag limk frequency tolerance and variation

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

PROTOCOL SETTINGS

Command: Qpuery
Parameters |DR: Variable M1 Trext: 1
Timings Tari (ps): Variablé | BW (ps): 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)
2 366 125 64/3 66,7 (BLE=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

The tag timing parameter T1 measurement procedure is as follows.

1y

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 28 and with the ffirst test case
arameters defined in Table 29 for variable test parameters.

4) QUERY command shall be continuously sent followed by the continuéus wave.
5) ait until signal analyser is triggered, capture the demodulatedttagreply trace power|versus time.

6) Nleasure the taglink timing parameter T1, from the last rising edge of the last bit of the|interrogator
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}: Taglink timing T1

REPARAMETERS
Powelr EIRP (dBm): maximum power authorized Frequency (MHz): Variable
Modylation type: DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS
Comrpand: Query
Parameters|DR: Variable M: 1 Trext: 1
Timipgs Tari (pus): Variable| PW (ps): 0,5*Tari RTcal (ps): 3*Tari TRcal (us): Vdriable

Table 29 — Tag link timing T1 test cases

Freqiiency (MHz) Tari (us) D TRcal (ffis)
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-BEF=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.

8.2.7.2 Procedure (reply state)

The tag link
1) The way
2) The sign
3) The sign
paramet
4)
5) Wait unf
6)
commar
7) The stef
i) ata
ii) ata
8) Steps 3)

timing parameter T2 measurement procedure is as follows.
eform generator amplitude shall be set to the maximum permissible value.
al analyser shall be set to power versus time mode.

al generator shall be set with all parameters defined in Table 30 and with the first tes
ers defined in Table 31 for variable test parameters.

A QUERY command shall be continuously sent followed by the continugus wave.

The sighal analyser shall be set to send an ACK command with the backscattered RN16,

il signal analyser is triggered, capture the demodulated tag.reply trace power versus

d shall be sent at T2 minimum and a tag does respond to an Interrogator.
s 3) to 5) shall be repeated for the following:

b DOES respond to an interrogator command-issued at 20Tpri;

b DOES NOT respond to an interrogator ecommand issued at 32Tpri.

to 7) shall be repeated for all the_test cases defined in Table 31.

Table 30 — Tdg link timing T2 test parameters

[ case

time.

The

TEST: Tag link timing T2

RF PARAMETERS
Power EIRP ({Bm): maximum power authorized Frequency (MHz): Variable
Modulation type: DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS
Command: Qpery, Ack
Parameters |DR: Variable M:1 Trext: 1
Timings Tari (us): Variable |[PW (us): 0,5*Tari RTcal (us): 3*Tari TRcal (us): Variable

8.2.7.3 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)
3)

4)

30

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

The 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.

© ISO/IEC 2017 - All rights re
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command shall be sent after T2 = 10Tpri.

6)
7)
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The signal analyser shall be set to send an ACK command with the backscattered RN16. The

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

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)

i)

a tag DOES respond to an interrogator command issued at 20Tpri;

ARG AL

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

i

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

TEST: Tag link timing T2

RF PARAMETERS
Powerr EIRP (dBm): maximum power authorized Frequency (MHz)«<Variable
Modylation type: DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS
Comrpand: Query, Ack, Req_RN
Parameters|DR: Variable M: 1 Trext 1
Timipgs Tari (pus): Variable|PW (ps): 0,5*Tari Rf'cal (ps): 3*Tari TRcal (us): Vqriable
Table 32 — Tag link timing T2 test cases
Frequency (MHz) Tari{us) D TRcal (us)
1 6,25 64/3 33,3 (BLF 5 640 KHz)
2 866 12,5 64/3 66,7 (BLF 4 320 KHz)
3 25 8 200 (BLF # 40 KHz)
4 6,25 64/3 33,3 (BLF 5 640 KHz)
5 915 12,5 64/3 66,7 (BLF 4 320 KHz)
6 25 8 200 (BLF # 40 KHz)
8.2.714 Testreport
The test report/shall give for each test case all communication parameters and the test verdict pass or

fail; t

he pass condition for each point is obtained if the tag does not respond to the ACK con

hmand.

8.2.8

Tag link timing 15

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)

parameters defined in Table 34 for variable test parameters.

4)
5)
6)

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 34.

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

The signal generator shall be set with all parameters defined in Table 33 and with the first test case

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

Measure the tag link timing parameter T5, from the last rising edge of the last bit of the interrogator

Table 33 — Tag link timing T5 test parameters

TEST: Tag link timing T5

RF PARAMETERS

Power EIRP

1Bm): maximum power authorized

Frequency (MHz): Variable

Modulation type: DSB-ASK

Modulation index: 90 %

PROTOCOL SETTINGS

Command: cd

mmand 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 T5tést 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 Teptreport

The test rep
or fail; the p

range [MAX
8.29 Tag

8291 P

link timing T6

ort shall give fer.each test case all communication parameters and the test verdict
hss conditionfor‘each point is obtained if the measured link timing parameter T5 is
RTcal,10Tpri) x (1 - FT) - 2 ps; 20 ms] as defined in ISO/IEC 18000-63.

pass
n the

rpese

The purpose of this test is to verify that the tag meets the link timing parameter T6 which 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.

1y
2)
3)

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

parameters defined in Table 36 for variable test parameters.

32

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

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

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

Measure the tag link timing parameter T6, from the last rising edge of the last bit of the interrogator
transmission to the first rising edge of the tag response.

Table 35 — Tag link timing T6 test parameters

TEST: Tag link timing T6

RF PARAMETERS

Powe

r EIRP (dBm): maximum power authorized

Frequency (MHz): Variable

Modylation type: DSB-ASK

Modulation index: 90 %

PROTOCOL SETTINGS

Comf

hand : command that uses in-process reply timing (Example: AUTH)

Parameters|DR: Variable

M: 1

Trext: 1

Timihgs Tari (us): Variable|PW (us): 0,5*Tari

RTcal (us): 3*Tari

TRcal (us): Vqriable

Table 36 — Tag link timing T6 testcases

Frequency (MHz) Tari (us) D TRcal (ffis)
1 6,25 64/3 33,3 (BLF = 6§40 KHz)
2 866 12,5 64/3 66,7 (BLF = 3R0 KHz)
3 25 8 200 (BLF =40 KHz)
4 6,25 64/3 33,3 (BLF = 610 KHz)
5 915 12,5 64/3 66,7 (BLF = 3P0 KHz)
6 25 8 200 (BLF =40 KHz)

8.2.9(3 Testreport

The

or fai
range

8.2.10 Tag link timing)T7

8.2.10.1 Purpese

The

time

est report shall give for each.test case all communication parameters and the test|verdict pass
; the pass condition for each point is obtained if the measured link timing parametef Té6 is in the
[MAX(RTcal,10Tpri) x (- FT) - 2 pus; 20 ms] as defined in ISO/IEC 18000-63.

purposeof this test is to verify that the tag meets the link timing parameter T7 which defined the
between tag responses for an in-process tag reply.

8.2.10.2 Procedure

The tag timing parameter T7 measurement procedure is as follows.

1y
2)
3)

4)
5)

© ISO/IEC 2017 - All rights reserved

The waveform 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 37 and with the first test case
parameters defined in Table 38 for variable test parameters.

Issue a command that uses in-process reply timing followed by the continuous wave.

Wait until signal analyser is triggered, capture the demodulated tag reply trace power versus time.
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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
Modulation type: DSB-ASK Modulation index: 90 %

PROTOCOL SETTINGS

Command: cqmmand 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 (us): 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 Tepstreport

The test repprt shall give for each test case all communication parameters and the test verdict pass or
fail; the pas$ condition for each point is obtain€d if the measured link timing parameter T7 is in the
range [MAX(250 ps, T2ax); 20 ms] as definedin ISO/IEC 18000-63.

8.2.11 Tag ktate diagram

8.2.11.1 Purpose

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

8.2.11.2 Prpcedure

The tag stat¢ 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.

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 %

DB-ATFAO-LOE IR

|
Comrband: Query
Parameters |DR: 8 M: 1 Trext: 0 DR: 8
Timihgs Tari (us): 25 PW (us): 12,5 RTcal (us): 62,5 |TRcal (us): 100 Tari (s): 25

Table 40 — State transition sequence table

Test initial state State transition sequence
Powdr Off —
Ready Power Off &-Ready
Arbifrate Power Off - Ready — Arbitrate
Reply Power Off — Réady — Arbitrate — Reply
Acknpwledged Power Off — Ready/ Arbitrate — Reply — Acknowledged
Open Power Off — Ready —Arbitrate — Reply = Acknowledged — Open
Secured Power Off - Ready — Arbitrate — Reply — Acknowledged — Open — Secured
Killed Power Off — Ready — Arbitrate — Reply = Acknowledged — Open — Securjed — Killed

Table'41 — State transition table

Statp — Next state Signal generator command DUT tag reply
Power On -
Powpr Off — Ready
« None
uery [slot<> 0 -
Reafly — Arbitrate Query [ ]
« None
ueryAdjust [slot=0 -
Arbjtrate — Reply QueryAdjust | ]
« New RN16
ACK [valid RN16] -
Reply,>
Adkrowledged < ull
{00000, truncated UIIl] CRC-16}
Req_RN [valid RN16 and access -
Acknowledged — password<>0]
Open
« Handle
Access [valid handle and valid access -
Open — Secured password]
« Handle
) Kill [valid handle and valid kill password] —
Secured - Killed
« Handle
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st 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 tag implements all correct transition from all
diagram states.

8.2.12 Tag backscatter (optional)

8.2.12.1 General

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

itis used for

8.2.12.2 Te

The objectivy
backscatter

Measuremer
shown in Fig

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

5t objective

e of this test is to verify that the tag provides the appropriate modulation waveforn
ctrength required to be successfully detected and received by the interrogator.

ts are carried out in an anechoic chamber either in bistatic antennas configurati
fure 3 a) with the tag positioned in the far field of the transmit-antenna or in mono

antenna con

8.2.12.3 Te

Measuremer

figuration [see Figure 3 b)].

5t procedure

tag activation.

A vector si
voltages I a

Test setup s
loss and mis

The deltara

ts shall be done with power P nin, where Py min issthe minimum power allowing the

al analyser as specified in Annex C shalkbe used to record the quadrature base
Q versus time.

all be calibrated to determine antennas gain and mismatch, circulator isolation, inse
match and also cables loss, to be taken into account for all power measurements.

lar cross-section measurementprocedure is as follows.
al generator shall be settothe required test frequency.
al generator amplitude'shall be set to a value that allows the DUT tag activation.

e power meterydetermine the power at the entrance of the transmit antenna Pe, wh
as the average power measured over at least 100 pus period during the continuous
llowing the signal generator command.

al analyser shall be set to measure the quadrature baseband I and Q power versus
hmpling rate of at least 5 Msps.

h and

bn as
static

DUT

band

rtion

ich is
wave

time

ctag praced i the anechoic chamber; theamatyser stratt-beset to capture the comp

power for at least during 10 symbols of tag reply.

1) The sign]
2) The sign
3) Using th
defined
signal fd
4) The sigy
withas
5) With th
6) Calculat
AP (rms)—L
tag 2 Z
where

Zo

7) Calculat

36

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

'((Ir,l _Ir,O )2 +(Qr,1 _Qr,O )2 )

0

is the wave resistance of the measurement equipment and is usually 50 Q.

e 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.

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

8.3 |Additional protocol related tests

In ISP/IEC 18000-63, some commands are mandatory, others are optional. Eénforming tags and
interfogators shall support all mandatory commands. Conforming tags and inferrogators|may or may
not sppport optional commands. If a tag or an interrogator implements anloptional command then
it shdll implement it in the manner specified in ISO/IEC 18000-63 and ddditional confofmance tests
paraineters, procedures and reports are described hereafter.

8.3.1] Memory overruns

8.3.1]11 Purpose

The purpose of this test is to verify that operations inone logical memory bank do not ac¢ess memory
locatfons in another bank.

8.3.1}12 Procedure
The memory overruns measurement procedure is as follows.

1) The test parameters are those described in Table 42 and the interrogator shall be tha} its antenna
sends the maximum permissiblé power.

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

3)

et

Esue a sequence of Write commands to write the PC with 0x3000 and the remaining| UIl memory
ith Ox1111.

<

4) Verify, using the'Read command, that no memory location in another bank has been ovierwritten.
5) Ipsue a sequence of Write commands to write the entire USER memory bank with 0x2222.

6) Verify; using the Read command, that no memory location in another bank has been overwritten.

7) Igsu€ a sequence of Write commands to write the entire RESERVED memory bank with 0x3333.
8) Verify, using the Read command, that no memory location in another bank has been overwritten.
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 Testreport

The test rep
condition is

8.3.2 Kill

8.3.2.1 Pu

The purposs
compliant w

8.3.2.2 Pr]
The kill com

1) The test
sends th
2) Issueal

3) Verify th

de 1 1l - 1l - b b el b . e Lol =l
Ut sSiidil gIve dll CULLIITITUINCAatiUIln pal dllITLCL S dIIU LT LS U VETUILT PdsS Ul 1dll, Ul

bbtained if no memory overrun has been detected for any memory bank.
command

rpose

of this test is to verify that operations that involve Kill command and Kill passwor
jth ISO/IEC 18000-63.

pcedure
mmand measurement procedure is as follows.

parameters are those described in Table 43 and)the interrogator shall be that its an
e maximum permissible power.

(ill command to a tag with a zero-valued kjll password.

at the tag backscatters an error codeiand does not execute the kill.

Table 43 — Kill command test parameters

pass

d are

fenna

TEST: Kill cdqmmand

RF PARAMETERS
Power EIRP (HBm): maximum power authorized Frequency (MHz): Variable
Modulation type: DSB-ASK Modulation index: 90 %

PROTOCOL SETTINGS
Command: K{ll
Parameters|DR: 8 M: 2 Trext: 1
TRcal (pus): 100

Timings Tari [fis): 25 PW (us): 0,5*Tari RTcal (pus): 75 6.7

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 interrogator shall be that its antenna
sends the maximum permissible power.
2) 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 not been written.
4) Attempt to write a permalocked memory location from secured state.
5) Verify that the Tag replies with an error message and that the memoryhas not been witten.
6) Attempt to write a permalocked block in File_N, N>0 of USER memary.
7) Verify that the Tag replies with an error message and that thé memory has not been written.
8) Attempt to write to a memory location that is untraceably hidden with a deasserted|Untraceable
drivilege.
9) 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
Powerr EIRP (dBm): maximum power authorized Frequency (MHz): Variable
Modylation type: DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS
Comrpand: Write
Parameters|DR: 64/3 M: 4 Trext: 1
TRcal (us): 66,7
Timipgs Tari (us)=12,5 PW (us): 0,5*Tari RTcal (ps): 31,25 67
8.3.3|13 Testreport
The fest'report shall give all communication parameters and the test verdict pass or fail. The pass
conditiom s obtaimed if the tag backscatters i eacit tested cases am error code amnd it the referred

memory 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.

© ISO/IEC 2017 - All rights reserved
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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 EIRP (dBm): maximum power authorized Frequency (MHz): Variable
Modulation type+BSB-ASK Meodulationindex:-90-%

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

Timings Tari (us): 12,5 PW (us): 0,5*Tari RTcal (us): 31,25 6.7

Test 1: A tag
command arj
in its Respor

1) The test
sends th
2) Read XP
3) Issuea
execute
4) Issuea(
suite wi
5) Read XP
6) Issueaf
the Res
Test 2: If an|
a Tag shall n
shall be at R
1) The test
sends th
2) Issuea
3)

d shall set C = 1 after finishing its processing and storing its response (result or error
seBuffer.

parameters are those described in Table 45 and the interrogator shall be that its an
e maximum permissible power.

C_W1 value to verify that the initial value of C-flag is “0”.

ReadBuffer command to verify that the Tag.deallocated its ResponseBuffer and doe
the ReadBuffer command.

hallenge or an Authenticate command, configured according to a supported cryptogn
th SenRep = 0.

C_W1 value to verify that the value of C-flag has changed to “1”.

leadBuffer command togverify that the Tag executes the command and verify the cont
onseBuffer.

access command with SenRep = 0 or a Challenge command specifies IncRepLen = (}
ot include a lenigth field with its stored response, so the first word of the stored resj
esponseBufferlocation 00h.

parameters are those described in Table 45 and the interrogator shall be that its an
e maximum permissible power.

r shall set C = 0 upon receiving either an access command witlySenRep = 0 or a Challlenge

code)

fenna

S not

aphic

ent of

then
ponse

fenna

hallenge or an Authenticate command, configured according to a supported cryptogy

suite, with SenRep = 0 and IncRepLen = 0.

aphic

Verify 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.

1y

2)

40

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

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.

1y

2)

3)
4)
5)

Test p: Authenticate.

1y
2)

Test p: AuthComm.

1y
2)

Test [7: SecureComm.

1y
2)

Test B: KeyUpdate.

1y
2)

Test P: TagPrivilege

1y
2)

Test [10: Untraceable.

1y
2)

3)
4)

5)

6)
7)

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

I[ssue a Challenge or an Authenticate command configured according to a supported cryptographic
suite with SenRep = 0.

Switch off the carrier after successful tag response.

vad XPC-Wiafterthe persistence of the €C-ftagamd verify thrat €="6-

I[fsue a ReadBuffer command to verify that the Tag deallocated its ResponseBuffer.

[fsue an Authenticate command configured according to a supported crnyptographic syite.

Verify that the Tag backscatters a valid response.

[fsue an AuthComm command configured according to a sgpported cryptographic suite.

Verify that the Tag backscatters a valid response and verify that the interrogator deqodes the tag
response according to the specification.

[fsue an SecureComm command configuredaccording to a supported cryptographic stite.

Verify that the Tag backscatters a valid\response.

I[ssue a KeyUpdate command\¢onfigured according to a supported cryptographic suite

Verify that the Tag backscatters a valid response.

[fsue a TagPriyilege command configured according to a supported cryptographic suite.

Verify that'the Tag backscatters a valid response.

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

Verify that the Read command is only executed for an Interrogator that has an asserted Untraceable
privilege.

[ssue another Untraceable command which is configured to expose the User memory.

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

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

[ssue an Untraceable command that is configured to hide the User memory.

Verify that the Read command is not executed.
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Open.

2) Verify that the Tag backscatters a valid response.

8.3.4.3 Tes

t report

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

The test report shall give all communication parameters and the test verdict pass or fail for all the
tested optional commands.

9 Confor
9.1 Funct

9.1.1 Inte

9.1.1.1 Te

The objectiy
singulating t

9.1.1.2 Te

The interro

carrier freqyiency for testing. Ten tags shall be placed in front of the interrogator at 50 % of maxi

reading rang

In case the i
done for eac

Measuremer
each operati

A spectrum
provided by
all 10 tags.

9.1.1.3 Te

The test rep

st procedure

mance tests for ISO/IEC 18000-64

ional tests of interrogator
rrogator modulation test

5t objective

e of this test is to verify that the interrogator does not~modulate in any way
ags.

pator shall transmit a CW carrier at the maximum permissible power of the sel
ve.
hterrogator is intended for operation of-non-overlapping RF bands, then this test sh

h RF band.

pn mode.

inalyser as specified in Annex C and the sense antenna shall be used to record the sped
the interrogator. It shall also be verified that the interrogator was successfully singu

st report

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

Table 46 — Measurements to be made

while

bcted
mum

hll be

ts shall be done with a sense antenna positioned at a distance ds = 3 A and ds = 10 A and for

trum
ating

9.1.2 Inte

9.1.2.1 Te

Conditions
30 dB bandwidth <100 Hz

Parameter
BW

rrogator demodulation and data decoding

st 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.
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9.1.2.2 Test procedure

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
decreased and the actual used value shall be mentioned in test report.

The ipterrogator (digital) demodulator shall accept the tag response including verificatign|of the CRC.
Table 47 — Measurements to be made
Tag ¢émulator configuration Test outcome Notes
1 PPE Modulation Verify parameters for,\ jAssume verif|cation of
PPE modulation preamble and
modulation i correct
if data is decqded.
1.1 TID-U Only Verify single\page
detection
1.2 TID-U Only with CRC error Verify TID-U error Assume dete¢tion of one
detection CRC error implies all CRC
errors shall be detected.
1.3 TID-U with seven data pages containing.a | Verify multi page data
random distribution of an equal amount'of |decoding
1 and 0 bits.
1.4 For TID-S, construct four random\(as in Verify structured data |Assume a single correct
1.3) data sets according to thetexamples in |decoding and CRC error|decoding of raindom data
ISO/IEC 18000-64 numberedas follows: |detection of structured|data set is
) ) representativle. It is
— Case 1: EOp formag; recommende(l that the
— Case 2: EOy, fopmat with padded UII four cases coptain
Segment; different datg and data
— Case 3:E3;, format; configurations.
— Case$rMaximum length E2y, format.
Perform the following tests for each case:
~“\All data correct;
~— UII CRC error;
— Data CRCerror.
1.5 Using Case 1 of 1.5, add a simple sensor Verify simple sensor
page according to ISO/IEC 18000-64. decoding.
Perform the following tests:
— Simple Sensor data correct;
— Simple Sensor data with a CRC error.
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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 a Ink bit CRC error;
— Induce a link bit down count error:
— Missing page 1,
— Missing middle page,
— Missing last page.
9.1.2.3 Teptreport

The test rep
the tag emu

brt shall contain the tag emulator distance to the interrogaton and the ARCS value set

shall be recdrded.

9.2 Funct

9.2.1 Gen

ional tests of tag

bral

9.2.1.1 General

As ISO/IEC 1
is used for p

8000-64 does not specify a minimum backscatter value, this test is informative, hoy
prformance measurements. ISOAEC 18046-3 refers to this test.

9.2.1.2 Tept objective

The objectiv
backscatter

Measuremer
Figure 3 wit

e of this test is to werify that the tag provides the appropriate modulation waveforn
strength required to be successfully detected and received by the interrogator.

ts are carried*out in an anechoic chamber in bistatic antennas configuration as sho
h the tag-positioned in the far field of the transmit antenna.

9.2.1.3 Tept ptocedure

up in

ator. Furthermore, the used interrogator output power and the used operation freqliency

ever,

h and

vn in

Measuremer
tag activatio

n.

tsstrattbedomewith power Prmm, witere Prmm 1 thre mimimmumr powerattowing the DUT

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 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.
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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.

6) Calculate the difference of power from the DUT tag backscattering according to Formula (11):

>

wher

N

7)

>

9.2.1

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

0

e

o is the wave resistance of the measurement equipment and usually 50,0.

alculate the ARCS of the DUT tag using Formula (12):
AP, 4 2
RCS = — 38 4nd (ﬂj
Pe  Gop -Gy A
4 Testreport

orie
freq

The 1
9.2.2

9.2.2

The g

9.2.2

Fore
the T

— 1

The&est report shall give the measured values of;ARCS. Furthermore, the DUT and the

ation and position, as well as the used ‘interrogator output power and the usg
ency shall be recorded.

ass/fail condition is not determined as\ISO/IEC 18000-64 does not specify a minimun
Data encoding

1 Test objective

bjective of this test is to verify the data encoding of the tag.

2 Test procedure

hch data ehcoding type supported by the tag, program the tag with representative dat
hgMsg transmitted by the tag. The encoding types as specified in ISO/IEC 18000-64 a1

[D-U-only;

(11)

(12)

interrogator
d operation

ARCS value.

a and record
e as follows:

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

— 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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9.2.3 Link bits

9.2.3.1 Te

st 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 Te

st procedure

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

1 page;

4 pages;

8 pages.

9.2.3.3 Te

The test rep
9.2.4 Tag

9.24.1 Te

The objectiy
parameters

9.24.2 Te
A signal gen

An oscillosg
ISO/IEC 180

The measury
drma=321a

The testas s

The test sha
maximum tr
end of multi-

The tag test
10,000). All

46

5t report

brt shall provide the tag configuration and result.
Liming parameters

5t objective

n ISO/IEC 18000-64.

5t procedure
erator shall transmit a CW carrier atthe maximum permissible power.

ope shall record the start and end of each TagMsg transmission as specifi
D0-64.

bments shall be done usingthe tag backscatter test setup, the tag positioned dt,ja = 3
fwvay from the test interrogator antennas.

pecified in Table 48 shall be performed for each modulation type supported.

1 be performed: for the tag configured for 1 page and should be performed for 8 page
Ansmission’pages supported if the test equipment can be configured to detect the star
page transmissions.

set shall consist of a 100 randomly selected tags from a large sample of tags (more

e of this test is to verify the tag transmission’s statistical distribution referencing the

bd in

A\ and

s and

tand

than

agsmust be set to the minimum value of maximum_hold-off time
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Table 48 — Measurements to be made

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.

2 |Verify the value of Rty to For each tag of the set, perform the Note and record,any gap
Be greater or equal than following steps. between end offtransmission
jymbol_detect_time for n . . and start of cransmjssion less
dreater than 1. a) Place the tag in the beam of the signal than symbgl.detect|time.

generator.
. The testfails if any gap is less
b) Switch CW on for 20 s. thafsymbol_detect]|time.
¢) Record each TagMsg transmission start

and end.

3 |Verify the randomness of |Using the data recoded in test 2, calculate/, | The mean and medijan values
Rty. the gap between each TagMsg transmission |shall be no less thaf 15 ms.
and note the transmission count with'the
first transmission being 1. The first
transmission gap is measured from the
time the CW is switched on.

Calculate the mean and ‘median of the gaps
to determine the randemness of the gaps
for all:

— first transmissions;

— first 2 tfansmissions;
— first5'transmissions;
— , first 20 transmissions;

~~/ all transmissions.

9.2.4{3 Testreport

The test report shalllindicate the deviation of the norm values as specified in ISO/IEC 180(0-64.
9.2.5( Tag bitrate

9.2.5|1 , ‘Test objective

The objective of this testis to verify the bit rate accuracy and data rate of the return [ink.

9.2.5.2 Test procedure
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
antennas.

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)
Tg7

The pass/fail condition is determined whether the measured values are over the full temperature range
as specified |n ISO/IEC 18000-64.

9.2.6 Tag multi-page timing

9.2.6.1 Tept objective

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

9.2.6.2 Tept procedure

11l be

The interrog
configured t

pator shall transmit a CW carrier at the maximum permissible power. The tag sh
p transmit an ID plus the maximum number of data pages supported.

The tag resgonse waveform shall be recorded by an oscilloscépg'as specified in Annex C using the tag
backscatter [est setup, the tag positioned drja = 3 A and dtqua = 3 A away from the test interrogator
antennas.
The spacingpetween each of the packets shall be meastred.
9.2.6.3 Teptreport
The test repprt shall give the spacing in terms5 of number of bits calculated according to Formula ([L5):
S s | Tmeasured
pacing f ———— (15)
Tt

The pass/fail condition is detefmined whether the measured values are as specified in ISO/IEC 18000-64.
9.2.7 Tag[LBT
9.2.7.1 Tept objective
The objectivg ofthis test is to verify that the tag will suspend in the presence of interrogator modulation.
9.2.7.2 Test procedure

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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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 tags to support ISO/IEC 18000-63:2015, Clause 7 (Battery-assisted
passive) is to support all commands and features of ISO/IEC 18000-63, and that flag persistence has the

10.1.1 Battery-assisted passive tag persistence time test

10.1.1.1 Purpose

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

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

10.1./1.2 Procedure

The Qattery-assisted passive tag persistence time measurement procedure is as follows.

1y
2)

3)

4)

5)

6)

7)
8)

th drops below sensitivity instead of the battery-free definition relative to tag being

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

The signal analyser trigger shall be set\to frequency mask trigger waiting tag respong
analyser trigger will be active if the.tag response is present.

—

he signal generator shall be setwith all RF parameters defined in Table 49.

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

=+ =+ NS

—

he waveform génerator amplitude shall be set to a value below the tag sensitivity lej
ero) during the persistence time Tpersistence defined in Table 50 first test case.

N

QUERY command shall be sent with protocol settings parameters defined in Table
he first-test case parameters defined in Table 50 for variable test parameters.

o

=

pceive signal
energized.

ence time as

state before

e; the signal

149 and with

ommand set

rel (typically

149 and with

t case.

Vaituntil the signal analyser is triggered, if it is not triggered in 1 s, then finish the tes

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 parameters|DR: 8 M:1 Sel/Session: Variable |Target: Variable
Action: 100
Select parameters|Target: Variable |(deassertSL or Length: 0
Flag->B)
Timings Tari (pus): 25 PW (us): 12,5 RTcal (us): 62,5 TRcal (ps):-100
Table 50 — BAP tag persistence time test cases
Seleft [Target] Tpersistence Query [Sel] Query [Session] Query [Flag]
1 Min: 50 us B
SO Sel: All SO
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 Teptreport

The test rep
fail, the pass

the tag is reply to the QUREY cemmand.

11 Confor

passive (BAP)

brt shall give for each testpoint all communication parameters and the test verdict p:
condition for each pointis obtained when the signal analyser is triggered that mean

mance tests for ISO/IEC 18000-63 Manchester mode battery-assiste

The Manchesterymode BAP is based on the requirements in ISO/IEC 18000-63:2015, 7.5. A d

conforming
support all

1SS Or
5 that

d

evice

todSO/IEC 18000-63:2015, 7.5 (Manchester mode battery-assisted passive) shal

also
000-

63:2015, 7.5 include only the additional requirements that the conformant device shall support. The
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.

50
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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.

3) The DUT interrogator shall be set to send a Short Manchester ACTIVATION followed by QUERY
command followed by the continuous wave.

4) The signal analyser shall be set to power versus time mode.
5) ait until signal analyser is triggered, capture all the demodulated trace power versus time.

6) easure the DUT interrogator envelope parameters as described in ISO/IEG 18000-63:2015, 7.5.
7)

—]

he steps 2) to 6) shall be repeated for all the test cases that are supperted by the DUT |nterrogator.

Table 51 — Interrogator RF envelope test:parameters

TEST: Interrogator RF envelope parameters
RF PARAMETERS

Frequdency (MHz): Interrogator supported
frequencies

Powelr EIRP (dBm): max power authorized

Modylation type: Interrogator supported Modulation index: Variable

modulations

PROTQOCOL SETTINGS
Comrpand: Activation + Query
Parameters|M: 8 Trext: 1 T2ext: 0

.. Forward data rate
Timipgs (Kbps): Variables BLF:*160 KHz

Table 52 — Interrogator RF envelope test cases

Forward data rate (Kbps)
128
64
32
16
8

G| w N

11.1.1.3 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 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.

3) The DUT interrogator shall be set to send a Short Manchester ACTIVATION followed by QUERY
command followed by the continuous wave.

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

6) Steps 3)|to 5) shall be repeated for all the test cases that are supported by the DUT ‘interrogatpr.

Table 53 — Interrogator link timing Ty test parameters

TEST: Tag limk timing parameter Ty

RF PARAMETERS
Power EIRP (dBm): maximum power authorized Frequency (MHz); Variable
Modulation type: DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS
Command: Agtivation + Query
Parameters|M: 8 Trext: 1 T2ext0

Forward data

Timings rate: Variable

Table 54 — Interrogatorlink 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.

1y

2)

3)

4)

5)

6)

7)

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

supported frequency and modulation type.

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.

The DUT interrogator shall be set to send a Short Manchester ACTIVATION followed by QUERY

command followed by the continuous wave.

et the tag emulator to backscatter an RN16 reply, the RN16 shall be sent after the typ
1, the DUT interrogator will send its ACK.

he signal analyser shall capture all demodulated trace power v
(Activation+Query+RN16+ACK).

easure the link parameter, finding the end of RN16 frequency variation and the begi
frequency variation.

The steps 3) to 6) shall be repeated for all the test cases that are\supported by the DUT

Table 55 — Interrogator link timing T2 test parameters

cal value for

brsus  time

hning of ACK

nterrogator.

TEST}: Tag link timing parameter T2

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

Timipgs

Forward data

rate: Variable BEE(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
2 120 34U

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 interrogator link timing T3 measurement procedure is as follows.

1y

2)
3)

4)
5)

6)

7)

The DU
support

The sign

The DU’
case paf

Set DUT]
followed

The sign
Measursg
QueryR|

value to

Steps 3)

Interrogator shall be configured for transmitting at the maximum power, at thg
bd frequency and modulation type.

al analyser shall be set to power versus time mode.

[ interrogator shall be set with all parameters defined in Table 57 and with the firs
ameters defined in Table 58 for variable test parameters.

interrogator to transmit Short Manchester Activation followed by the Select com
by the Query command.

al analyser shall capture all demodulated trace power versus‘time (Select + Query).

the link timing T3 + T1, finding the end of Query frequency variation and the beginn
ep frequency variation, the link parameter T3 is calé¢ulated by subtracting the T1 max
the measured time (T1 + T3).

to 6) shall be repeated for all the test casesthat are supported by the DUT interrogat

Table 57 — Tag link timing parameter T3 test parameters

first

t test

mand

ing of
mum

TEST: Tag link timing parameter T3

RF PARAMETERS
Power EIRP ({Bm): maximum power autherized Frequency (MHz): Variable
Modulation type: DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS

Command: A

Ctivation + 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

The interrogator link timing T4 measurement procedure is as follows.

1y

2)
3)

4)

g
sjupported frequency and modulation type.

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

he DUT interrogator shall be set with all parameters defined in Table 59\and with

se parameters defined in Table 60 for variable test parameters.

et DUT to initiate an inventory round, transmitting a Short Manchester ACTIVATION

the QUERY command followed by QueryRep command.

5)
6)

7) Steps 3) to 6) shall be repeated for all the test casés that are supported by the DUT intg

he signal analyser shall capture all demodulated trace power'versus time (Query + Q

easure the link timing T4, finding the end of selectfrequency variation and the

uery frequency variation.

Table 59 — Tag link timing parameter T4 test parameters

at the first

the first test

followed by

ueryRep).

beginning of

prrogator.

TEST: Tag link timing parameter T4

RF PARAMETERS
Power EIRP (dBm): maximum power,authorized Frequency (MHz): Variable
Modylation type: DSB-ASK Modulation index: 90 %

PROTOCOL SETTINGS

Comf

hand: Activation + Query + QueryRep

Para

meters | M: 1

Trext: 1

Timi

Forward.data

ngs ratesVariable

Table 60 — Tag link timing parameter T4 test cases

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

11.1.5.3 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.
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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 Procedure

The tag dem

1y
2)

3)

4)

5)
6)

The way

The sign]
analyset

The sign
paramef

A short
followed

Wait unf

Steps 3)

pdulation capability measurement procedure is as follows.
eform generator amplitude shall be set to the maximum permissible value.

al analyser trigger shall be set to frequency mask trigger waiting tag response; the 3
trigger will be active if the tag response is present.

al generator shall be set with all parameters defined in Table 61 and with the first tes
ers defined in Table 62 for variable test parameters.

Manchester ACTIVATION followed by the QUERY commadnd' shall be continuously
by the continuous wave.

il the signal analyser is triggered, if it is not triggered in 1 s, then finish the test case.

to 5) shall be repeated for all the test cases defiied’in Table 62.

Table 61 — Tag demodulation capability test parameters

ignal

[ case

sent

TEST: Tag d¢g

modulation capability

RF PARAMETERS

Power EIRP (|

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

Modulation t

ype: Variable Modulation index: 90 %

PROTOCOL SETTINGS

Command: A

Ctivation + Query

Parameters

M: 8 Frext: 1 T2ext: 0

Timings

Forward data rdte

(Kbps): 8 BLF: 160 KHz

Table 62 — Tag demodulation capability test cases

Frequency (MHz) Modulation type
t 866 BSB-ASK
2 915 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 Taglink frequency tolerance and variation

11.2.2.1 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 +2,0 % tolerance as defined in ISO/IEC 18000-63:2015, 7.5.

11.2.2.2 Procedure

The tag link frequency tolerance and variation measurement procedure is as follows.

1y

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 63 and with the ffirst test case

arameters defined in Table 64 for variable test parameters.

4) short Manchester ACTIVATION followed by the QUERY command-shall be conti
fbllowed by the continuous wave.

5) ait until signal analyser is triggered, capture the demodulated‘tag reply trace power

huously sent

versus time.

6) Measure the tag link frequency from the demodulated trace data for each symbol arld determine

the minimum and maximum value.

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

Table 63 — Tag link frequency tolerance test parameters

TEST: Tag link frequency tolerance

RF PARAMETERS
Powerr EIRP (dBm): maximum power authorized Frequency (MHz): Variable
Modylation type: DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS

Comrpand: Activation + Query

Parameters|M: 8 Trext: 1 T2ext: 0

Forward data rate

Timipgs (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 timing parameter T1 measurement procedure is as follows.

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

3) The sigral generator shall be set with all parameters defined in Table 65 and with thefirst tesf case
parameters defined in Table 66 for variable test parameters.

4) A Short|Manchester ACTIVATION followed by the QUERY command shall bé continuously sent
followed by the continuous wave.

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

6) Measurg the taglink timing parameter T1, from the last rising edge-of the last bit of the Interrogator
transmipsion to the first rising edge of the Tag response.

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

Table 65 — Tag link timing TTD test parameters

TEST: Tag link timing T1

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

Command: A¢tivation + Query
Parameters |M: 8 Trext: 1 T2ext: 0
Forward data ratée

Timings (Kbps): Variables BLF: Variable
Table 66 — Tag link timing T1 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

11.2.3.3 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)

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

1y

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 67 and with the ffirst test case
arameters defined in Table 69 for variable test parameters.

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

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

6) The signal analyser shall be set to send an ACK commiand with the backscatteredl RN16. The
mmand shall be sent immediately before T2 minimunn:

7) eps 3) to 5) shall be repeated for the following:

-
—

a tag DOES respond to an interrogator command issued at 0,25Tbit;

e

) atag DOES respond to an interrogatori¢6mmand issued at 4Tbit;

[

i) atag DOES NOT respond to an intérrogator command issued at 8Tbit.

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

Tablé.67 — Tag link timing T2 test parameters

TEST: Tag link timing T2

RF PARAMETERS
Powerr EIRP (dBm): maximum power authorized Frequency (MHz): Variable
Modylation type;-DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS

Comipand:-Activation + Query + ACK

Parameéters|M: 8 Trext: 1 T2ext: 0

Forward data rate

(Kbps): Variables BLF: Variable

Timings

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.
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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 immediately before T2 minimum.

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

i) atagDOES respond to an interrogator command issued at 0,25Tbit;

ii) ata
iii) ata

9) Steps 3)

PSS =P 3
b DULOS I'E5pPO0IIA L0

to 8) shall be repe

I interrogator commmand issued at 4T it

b DOES NOT respond to an interrogator command issued at 8Tbit.

ated for all the test cases defined in Table 69.

Table 68 — Tag link timing T2 test parameters

TEST: Tag limk timing T2

RF PARAMETERS
Power EIRP ({Bm): maximum power authorized Frequency (MHz): Variable
Modulation type: DSB-ASK Modulation index: 90 %
PROTOCOL SETTINGS
Command: Qpuery, Ack, Req_RN
Parameters|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 Tepstreport

The test rep

rtshall give for each test case all communication parameters and the test verdict p

LSS Or

fail; the 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 continuously sent
fpttowed by the contimuous wave.

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

6) Measure the tag link timing parameter, Ta, from the last edge of the last bib of the [interrogator
ctivation command to the first edge of the first preamble bit of a normalicommand. The measured
alue is the shortest Ta time which the tag successfully responds.

7) eps 3) to 5) shall be repeated for all the test cases defined in Table.71.

Table 70 — Tag link timing Ty test parameters

TEST: Tag link timing Tp

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

Forward data rate

(Kbps): Variables BLF: Varrable

Timipgs

Table 71 — Tag link timing T, 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 long Manch
followedt

5) Wait unf

6) Measur¢
comma|

7) Steps 3)

d DE CO [NUOUSIY OllIOWeEd DY

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

Table 72 — Tag stateful hibernate timer test parameters

wava.
il signal analyser is triggered, capture the demodulated tag reply trace power ve€rsus

the tag hibernate timer from the last edge of the last bit of the tag response to thd
d to the first edge of the first subsequent Query response from the tag.

ester ACTIVATION with session locking selected and hibernate timer set to 1 s

time.

next

TEST: Tag limk timing Tx

RF PARAMETERS

Power EIRP (

dBm): maximum power authorized

Frequency (MHz): Variable

Modulation type: DSB-ASK Modulatign'index: 90 %
PROTOCOL SETTINGS
Command: A¢tivation + Query + ACK + Next
Parameters|M: 8 Trext: 1 T2ext: 0
s Forward data rate .
Timings (Kbps): 32 Kbps BLF: 160 KHz
Table 73 — Tag'stateful hibernate timer test cases
Session 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

-6:2017(E)

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

The j
defin

12.1.
The s

1
2)
3)
4)
5)

T

_ =]

pd in ISO/IEC 18000-63:2015, Clause 8.

1.2 Procedure

imple sensor test measurement procedure is as follows.

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

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

he signal generator shall be set with all parameters defined in Table 74.

QUERY + ACK [RN16] commands shall be continudusly sent followed by the continu

Vait until signal analyser is triggered, capture the demodulated tag reply (UII+SSD)
ersus time.

Table 74 — Simple sensor test parameters

urpose of this test is to verify that the DUT tag support the simple sensor (SS) funlctionality as

pus wave.

trace power

TES']

: BAP tag persistence time

RF PARAMETERS

Powse

r EIRP (dBm): maximum power authorized Frequency (MHz): 866 or 915 or 953

Mody

lation type: DSB-ASK Modulation index: 90 %

PROTOCOL SETTINGS

Cominands

Quer

y parameters |DR) 8 M:1

Timings Tari (us): 25 PW (us): 12,5 RTcal (ps): 62,5 TRcal (us):

[1oo

12.1.

The 1
cond

1.3 Testreport

estvfeport shall give all communication parameters and the test verdict pass or ffil, the pass

defined in ISO/IEC 18000-63:2015, Clause 8.

Table 75 — Simple sensor test pass conditions

tion is obtained when the DUT tag reply to ACK command fulfils to all requirements of Table 75 as

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

The 32bits simple sensor data (SSD) shall be appended to the tag Ull according to ISO/IEC 18
Clause 8.

000-63:2015,

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

Annex O.

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-function sensor test measurement procedure is as follows.

1) The way
2) The sign
3) The sign
4) AREAD

5) Wait until signal analyser is triggered, capture the demodulated tag feply (TID) trace p

versus t

eform generator amplitude shall be set to the maximum permissible value.
al analyser shall be set to power versus time mode.
al generator shall be set with all parameters defined in Table 76.

(Memory Bank: 102) command shall be continuously sent followed bythe continuous

me.

Table 76 — Full-function sensor test parameters

wave.

ower

TEST: Full-finction sensor

RF PARAMETERS
Power EIRP (dBm): maximum power authorized Frequency (MHz): 866 or 915 or 953
Modulation tlype: DSB-ASK Modulation index: 90 %
PROTOCOLSETTINGS
Commands
MenBank: )
READ parameters 10,(TID) WordPtr: 20h
Timings Tari (pus): 25 PW {j1s): 12,5 RTcal (us): 62,5 TRcal (ps): 100
13.2.1 Gengral
13.2.1.1 Teptreport

The test req]
condition is
as defined in

ort shall give all communication parameters and the test verdict pass or fail; the
bbtained-when the DUT tag reply to READ command fulfils to all requirements of Tal
[SO/IEE€18000-63:2015, Clause 8.

pass
le 77

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 use of
radipted fields

This pnnex describes the three most commonly available test sites, an anechoic chamber) an anechoic
champber with a ground plane and an open area test site (OATS), which may (be"used [for radiated
tests| These test sites are generally referred to as free-field test sites. Both ‘absolute [and relative
measjurements can be performed in these sites. Where absolute measurements are to be| carried out,
the chamber should be verified.

To erfsure reproducibility and tractability of radiated measurements;-only these test sites should be
used [in measurements in accordance with this document.

A.1.1 Anechoic chamber

An apechoic chamber is an enclosure, usually shielded,yswhose internal walls, floor and ceiling are
covelled with radio-absorbing material, normally of the pyramidal urethane foam type. The chamber
usually contains an antenna support at one end and:a turntable at the other. A typical anechoic chamber
is shqwn in Figure A.1.
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