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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

established by the respective organization to deal with particular fields of technical activity. 1ISO.@n
technical committees collaborate in fields of mutual interest. Other international organizations, govern
and non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field:of infor|
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

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

The main task of the joint technical committee is to prepare International Standards. Draft Intern

ittees
d IEC
mental
mation

ational

Standards adopted by the joint technical committee are circulated to national bodies for voting. Publicafion as

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

In exceptional circumstances, the joint technical committee may propose_the publication of a Technical
of one of the following types:

— type 1, when the required support cannot be obtained fotr-the publication of an International St4
despite repeated efforts;

— type 2, when the subject is still under technical development or where for any other reason therg
future but not immediate possibility of an agreement on an International Standard;

— type 3, when the joint technical committe¢ has collected data of a different kind from that w
normally published as an International Standard (“state of the art”, for example).

Technical Reports of types 1 and 2 are*subject to review within three years of publication, to decide W
they can be transformed into International Standards. Technical Reports of type 3 do not necessarily H
be reviewed until the data they provide are considered to be no longer valid or useful.

Attention is drawn to the paossibility that some of the elements of this document may be the subject of
rights. ISO and IEC shall ot be held responsible for identifying any or all such patent rights.

ISO/IEC TR 18047-6( which is a Technical Report of type 3, was prepared by Joint Technical Con
ISO/IEC JTC 1, Information technology, Subcommittee SC 31, Automatic identification and data d
techniques.

This second: edition cancels and replaces the first edition (ISO/IEC TR 18047-6:2006), which has
technically revised.

ISO/IEC TR 18047 consists of the following parts, under the general title Information technology —

Report

ndard,

is the

hich is

hether
ave to

patent

mittee
apture

been

Radio

frequency identification device conformance test methods:

— Part 2: Test methods for air interface communications below 135 kHz

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

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

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

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

ISO/IE

C 18000 defines the air interfaces for radio frequency identification (RFID) devices used in item

management applications. ISO/IEC 18000-6 defines the air interface for these devices operating at

freque
ISO/IE

Each

establ
eachi
to sup

NOTE

cles 1TOIM ooU VIFZ 10 JOU WVIFZ.
C TR 18047 provides test methods for conformance with the various parts of ISO/IEC 18000.

part of ISO/IEC TR 18047 contains all measurements required to be made on a product/in-order to
sh whether it conforms to the corresponding part of ISO/IEC 18000. For this part of ISO/IEC:TR 18047,
hterrogator needs to be assessed for operation with both types A and B, while each tagcis-only required
port at least one of the types A or B or C.

Measurement of tag and interrogator performance is covered by ISO/IEC 18046.

vi
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Information technology — Radio frequency identification device

conformance test methods —

Part O-
1 U

Test methods for air interface communications at 860 MHz
to 960 MHz

1 Scope
This part of ISO/IEC TR 18047 defines test methods for determining the{conformance of radio freq
identification (RFID) devices (tags and interrogators) for item management with the specifications g
ISO/IEC 18000-6, but does not apply to the testing of conformity with, regulatory or similar requirements
The test methods require only that the mandatory functions; and any optional functions whiq
implemented, be verified. This may, in appropriate circumstances, be supplemented by further, appli
specific functionality criteria that are not available in the general case.
The interrogator and tag conformance parameters in this-part of ISO/IEC TR 18047 are the following:

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

e parameters that apply directly affecting system functionality and inter-operability.
The following are not included in this part-of ISO/IEC TR 18047:

e parameters that are alreadyjincluded in regulatory test requirements;

¢ high-level data encoding conformance test parameters (these are specified in ISO/IEC 15962).

Unless otherwise specified, the tests in this part of ISO/IEC TR 18047 are to be applied exclusi
RFID tags and interrogators defined in ISO/IEC 18000-6.

Clause 5 describes all necessary conformance tests.

2 Normative references

The" following referenced documents are indispensable for the application of this document. For

juency
ven in

h are
cation-

ely to

dated

rafa

raforanang anhy th o dition Ao o lioc oy tindotad raforanmaag 1ot $ dition £t
rTCTCTO O S, — oy — 0T CUtioTT— OnCU—appncS— T U anmuaiCU— rCTCTCToC S, e 1atC ST CUTtiorT— O aTC—TCTC

document (including any amendments) applies.

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

renced

Part 6:

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

techniques — Harmonized vocabulary

ISBN 92-67-10188-9, 1993, ISO Guide to the expression of uncertainty in measurement
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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.

3.2 Symbols

For th¢ purposes of this document, the symbols given in ISO/IEC 19762 and the following apply.

D Modulation depth of data coding pulse

d1 Distance between the interrogator and test antenna

d2 Distance between test antenna and EUT tag

ds Distance between the interrogator antenna and sense antenna

dT,IA | Interrogator antenna to tag distance

dT,MA Measurement antenna to tag distance

dTE Distance between the interrogator antenna and tag emulator
G1 Interrogator antenna gain

GIA Gain of interrogator antenna

GMA Gain of measurement antenna

K Calibration factor

L Maximum interrogator antenna dimension
M Modulation index

Pl Delivered power at the carfier frequency
PM Measured power at the carrier frequency
Tf Fall time

Tr Rise time

3.3 Abbreviated terms

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

DUT Device under test

EUT Equipment under test

RCS Radar cross-section

ARCS Change in radar cross-section
RBW  Resolution bandwidth

VBW  Video bandwidth

2 © ISO/IEC 2008 — All rights reserved
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3.4 Default conditions applicable to the test methods

3.4.1 Test environment

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

3.4.2 Pre-conditioning

and of

Where pre-conditioning is required by the test method, the identification tags to be tested shall be ¢end
to the test environment for an appropriate time period, which shall be recorded.

3.4.3 Default tolerance
Unless otherwise specified, a default tolerance of £ 5 % shall be applied to the quantity(values given to

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

3.4.4 Noise floor at test location

Noise floor at test location shall be measured with the spectrum analyser in the same conditions as
measurement of the EUT, with a span of 10 MHz: RBW, VBW and antenna.

The spectrum analyser shall be configured in acquisition for atleast 1 minute.
The maximum of the measured amplitude shall be 20 dB-below the value of the amplitude of the me

tag backscatter operating at minimum power ( seg’clause 5.2.2.2), and the tag placed at 10 A fr
measurement antenna.

Pl,min’

Special attention has to be given to spurious-emissions, e.g., insufficiently shielded computer monitor
electromagnetic test conditions of the measuréments shall be checked by performing the measuremen
and without a tag in the field.

3.4.5 Total measurement uncertainty

The total measurement unceftainty for each quantity determined by these test methods shall be stated
test report.

NOTE Basic infofmation is given in /SO Guide to the expression of uncertainty in measu
ISBN 92-67-10188-9(.4993.

4 Setup of test equipment

4.1 Setup of test equipment for interrogator tests

tioned

specify
g. test

for the

asured

bm the

s. The
ts with

in the

rement,

—444+—General

The EUT shall be an interrogator including an antenna.

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

Dependent of the regulatory requirements all measurements shall be done at one of the test frequen
Table 1.

© ISO/IEC 2008 — All rights reserved
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Table 1 — Test frequencies

Test carrier frequency | Comment

866 MHz Recommended for tests under European regulations
910 MHz Recommended for tests under Korean or US regulations
922 MHz Recommended for tests under Australian regulations
953 MHz Recommended for tests under Japan regulations

NOTE
within 4

4.1.2
Wherg

non-ra
the 50

413

4.1.3.1

For th

With the test frequencies specified in Table 1 all frequencies of the entire band from 860 MHz to 960 MHz-are
2,5 % of one of the test frequencies.

Sense antenna
applicable, tests shall be carried out using a sense antenna, which shall be a substantially non-reactive

diating load of 50 Q equipped with an antenna connector. The Voltage Standing Wave Ratio (VSWR) at
Q connector shall not be greater than 1,2 : 1 over the frequency range of the,measurement.

Test apparatus and test circuits for ISO/IEC 18000-6 Type A and B-interrogator

Interrogator modulation test setup

s test the sense antenna shall always be placed and orientated for optimum field strength reception in

the dinection of the major power radiation of the interrogator antenna according Figure 1 at a distance dg

which s defined in clause 5.1.1.2.
Interrogator I
Antenna - Scope
Sense
Antenna
dS
Figure 1 — Interrogator modulation test setup
4.1.3.2 Interrogatordemodulation and turn around time test setup

For thi
recept
which

5 test the tag.emulator as defined in Annexe F shall be placed and orientated for optimum field strength

on in theddirection of the major power radiation of the interrogator according Figure 2 at a distance dg,
s definedtin clause 5.1.2.2.
Interrogator Tag
Antenna Emulator
dTE

Figure 2 — Interrogator demodulation and turn around test setup

© ISO/IEC 2008 — All rights reserved
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4.1.4 Test apparatus and test circuits for ISO/IEC 18000-6 Type C interrogator

The EUT shall be an interrogator including an antenna.

For this test, the sense antenna shall always be placed according to Figure 3. The distance between an
interrogator antenna and a sense antenna shall be d4. The sense antenna shall be placed in the optimum

orientation so as to receive the highest possible power level radiated by the interrogator antenna.

Sense Antenna

EUT Interrogator f&------------------- VDZI— Signal Analyser
d

Figure 3 — Interrogator test setup

For some interrogator tests a tag emulator as defined in Annex F shall be used, the_tag emulator s
placed and orientated for optimum field strength reception in the direction of the major power radiation
interrogator.

4.2 Setup of test equipment for tag tests

4.21 General
The EUT shall be a tag including all means in order to be capable t6 communicate with an interrogator.

When tests require use of an interrogator this shall be ap interrogator including antenna that confo
ISO/IEC 18000-6 according to the methods defined in this Type of ISO/IEC TR 18047, or it shall be a
generator including antenna. Furthermore, the intefrogator shall support the minimum tag respo
interrogator command turn around time.

The interrogator antenna shall fulfil the specification of Table 2.

Table 2 — Interrogator antenna requirements for tag tests

Symbol | Parameter Minimum Value | Maximum Value
L Maximum Interrogator antenna dimension | 0,1 m \/m

2
G Interrogator antenna gain 2 dBi 8 dBi

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

Dependent'of the regulatory requirements all measurements shall be done at either of the test frequen|
Table™:

hall be
of the

rms to
signal
nse to

A,

icies in

42.2 Test apparatus and test circuits for ISO/IEC 18000-6 Type A and B tags

4221 Tag demodulation and turn around time test setup

For this test the tag shall be placed and oriented for optimum field strength reception in the direction
major power radiation of the interrogator in a distance

217 2
dT,]A > 7' dT,MA > 7

with L being the maximum dimension of the interrogator antenna according Figure 4.

© ISO/IEC 2008 — All rights reserved
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Interrogator

Interrogator
Antenna

Tag

Measurement
Antenna

Spectrum
Analyser

Scope

Figure 4 — Tag demodulation test setup

4.2.2.2 Tag backscatter test setup

For this test the test interrogator antenna.setup, where the interrogator may alternately also be realized with a
vector|signal generator according Annex H, shall consist of a set of two mechanically assembled antennas
specifically designed to reduce thesignal coupling between each other. One shall be used as interrogator
antennja while the second, shall~be used as measurement antenna and shall be connected either to a
spectrim analyser or to an oseilloscope as specified according to Annex D.

The miain lobe axis of these’two antennas cross each other with an angle value that shall be lower than 15°.
The tag under test shallbe placed at this focal point and oriented for optimum field strength reception.

The ditances between the tag and the antennas are dy |4 and dy 5 respectively (see Figure 4).

The tag backscatter test setup parameters are defined in Table 3.

Table 3 — Tag backscatter setup parameters

Symbol |Name Description

dria Interrogator antenna to tag distance

drma Measurement antenna to tag distance

G Gain of interrogator antenna The maximum 3 dB beam width shall be + 35°
Gua Gain of measurement antenna The maximum 3 dB beam width shall be + 35°

6 © ISO/IEC 2008 — All rights reserved
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The residual signal coupling between the two antennas shall be measured in free space, and anechoic or

similar RF absorbing material shall be used between two antennas to increase isolation up to 45 dB
value in free space is not better than 45 dB.

L shall be the greater value of the Interrogator and Measurement Antenna.

in the

The spectrum analyser shall be to a RBW of 30 kHz, a VBW of 100 kHz. The minimum span should be at
least 1 MHz or 8 times the data rate, whichever is greater. The frequency analyser shall use max peak

detection.

For this test the tag shall be setup to provide only one modulation frequency. Therefore the tag shall
for the preamble, only reply with a bit stream of zero data bits.

4.2.2.3 Tagresponse time

The setup for this test shall be as described in chapter 4.2.2.1.
4.2.2.4 Tag bit rate accuracy test setup

The setup for this test shall be as described in chapter 4.2.2.1.
4.2.2.5 Tag state storage time test setup

The setup for this test shall be as described in chapter 4.2.2.1.

4.2.3 Test apparatus and test circuits for ISO/IEC 18000-6 Type C tags
The EUT shall be a tag including all means in order ta@’be capable to communicate with an interrogator.

For this test the tag shall be placed and oriented for optimum field strength reception in the direction
major power radiation of the interrogator in a'distance

207 20
dTJA > 7’ dT,MA >7

with L being the maximum dimension of the interrogator antenna according to Figure 4.

The test antenna must be linearly polarized and with VSWR <1:1.5.

5 Conformance tests for ISO/IEC 18000-6 Type A
5.1 Functional tests of interrogator

541" Interrogator modulation test

except

of the

5111 Test objective

The objective of this test is to verify that the interrogator provides the appropriate modulation waveform

required for operation of tags.

51.1.2 Test procedure

The interrogator shall transmit an Init_round_all command at the maximum power allowed under the

regulations of the selected carrier frequency for testing.

© ISO/IEC 2008 — All rights reserved
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In case the interrogator is intended for operation of non-overlapping RF bands, then this test shall be done for
each RF band.

Measurements shall be done with a sense antenna positioned at a distance dg = 3 A and dg = 10 A and for
each operation mode.

A digital oscilloscope as specified in Annex D and the sense antenna shall be used to record the waveform
provided by the interrogator.

5.1.1. Test report

The test report shall give the measured values of the parameters according Table 4 The pass/fail condition is
determined whether the measured values are within the requirements as specified in ISO/IEC 48000-6.
Furthermore, the EUT and the sense antenna orientation and position, as well as the used interrogator output
power|and the used operation frequency shall be recorded.

Table 4 — Measurements to be made

Parameter | Conditions

D Default modulation operation mode
Tapr Default modulation operation mode
Tapf Default modulation operation mode

5.1.2 | Interrogator demodulation and turn around time

5.1.2.1 Test objective
The objectives of this test are to verify whether the intérrogator is capable of
— demodulating signals from the tags,

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

5.1.2.2 Test procedure

The inferrogator shall transmitian Init_round_all command (see clause B.1.1) at the maximum power allowed
under the regulations of thé-selected carrier frequency for testing.

After the command proyided by the interrogator has been sent and after the minimum turn around time, a tag
emulafor as specified in Annex F shall transmit a typical response to the Init_round_all command at a
minimym ARCS specified in ISO/IEC 18000-6 Tag: 7d. The tag emulator does not need to demodulate the
command, but:shall only detect its end to respond after the minimum turn-around time.

When [theinterrogator is intended for operation of non-overlapping RF bands this test shall be done for each

RF band:

Measurements shall be done with a tag emulator positioned at dtg = 10 A for both the minimum and maximum
tag response data rate, i.e. the turn around time from interrogator command to tag response.

In case the interrogator is design for shorter communication distances, then the distance d{g may be
decreased and the actual used value shall be mentioned in test report.

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

8 © ISO/IEC 2008 — All rights reserved
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5.1.2.3 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 turnaround time from the tag emulator, the EUT and the tag emulator
orientation and position, as well as the used interrogator output power and the used operation frequency shall

be recorded.

5.2 Functional tests of tag

5.2.1 Tag demodulation and turn around time

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

— receiving the data transmitted by the interrogator after the minimum specified response to corj
turn-around time.

5.2.1.2 Test procedure
The test interrogator shall transmit an Init_round_all (see clause B71.1) command.

The tag (EUT) shall receive the command provided by the” interrogator and shall provide an appr
response. After complete reception of the tag response the interrogator shall generate a Next_slot con
within the minimum specified turn around time between\tag response and interrogator command.

Measurements shall be done by verifying that,the tag detected the command appropriately by me
evaluation of its response. Measurements shall ’be done at P, = 1,2 P| i, or the minimum tag activation
density St i, for each operation type of the interrogator command data rate.

The power density St i is related to.the test interrogator radiated power Py i, as following:

1

P, = 4md2 S

I,min T,min

1A

In case the interrogator is design for shorter communication distances, then the distance dtg m
decreased and thelagtual used value shall be mentioned in test report.

The test shall*be seen as successful, when it could be shown that the tag sent the correct response fi
commands.including verification of the CRC.

hmand

bpriate
hmand

ans of
power

ay be

br both

The_interrogator waveform shall contain the setups of the waveform for the respective types accordling to

Table 5.
Table 5 — Setups of waveforms
Setup number | Setup description Parameter setting
A-1 Minimum modulation depth D = Dmin
A-2 Medium modulation depth D = (Dmax + Dmin)/2
A-3 Maximum modulation depth D = Dmax
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5.21.3 Testreport

The te
to the

st result shall be recorded as successful or unsuccessful. The test report shall contain the tag distance
interrogator. Furthermore, also the set up turn around time from the tag response to interrogator

command, the EUT and the interrogator orientation and position, as well as the used interrogator output power
and the used operation frequency shall be recorded.

5.2.2

Tag backscatter

5.2.2.1

The o
backs

MeasU

| and
meastu

5.2.2.2

MeasuU
antenr

Wherg

A vect]
and Q

Tests
into ad

Test objective

bjective of this test is to verify that the tag provides the appropriate modulation waveform,and
atter strength required to be successfully detected and received by the interrogator.

rements are carried out in an anechoic chamber in bistatic antennas configuration as shown in figure 4,

Q signals are measured with and without the tag present in the anechoic chamber that allows
rement of the difference of re-radiated power issued only from the tag, and thus findthe ARCS.

Test procedure

rements shall be done with a tag positioned dr | = 1m and dy ya 7+ away from the interrogator
a ata power Py nin.

P\ min is the minimum power allowing the EUT tag activation.

pr signal analyser as specified in Annex E shall be used to record the quadrature baseband voltages |
versus time.

btup shall be calibrated to determine antennas gainand mismatch and also cables loss, to be taking
count for all power measurements.

Delta fadar cross-section measurement procedure:

1

2

The signal generator shall be set toithe required test frequency.
The signal generator amplitude shall be set to a value that allows the EUT 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 100ys period during the continues waves
signal following the 'signal generator command.

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

Without.the tag placed in the anechoic chamber, the signal analyser shall be set to capture at least
100us period of | and Q samples at the continues wave just following the signal generator command,
determine the Ic and Qc voltages levels.

10

With the tag now placed in the anechoic chamber, the analyser shall be set to capture | and Q
voltage samples at least during 10 symbols of tag reply, determine the | and Q voltages

corresponding to the two modulation states of tag (1, o/ Q, ) and (1, ,/0, ).

Measure the difference of power issue from the EUT tag backscattering according to the equation
below:

AR m9) =1, =10 (0, ~00)~((1,4 =1 +(0,,-0.7)
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8) Define the ARCS of the EUT tag using the radar equation given below:

AP, 2
ARCS = Ztag 47 (4—”j
Go;-Go, \ 4

e

NOTE This procedure is based on “UHF RFID Tag Delta Radar Cross Section (ARCS) Measurement” document, see
bibliography.

5.2.2.3 Testreport
The test report shall give the measured values of ARCS. The pass/fail condition is determined whether the
measured values are within the requirements as specified in figures in ISO/IEC 18000-6 and the evaluated
ARCS is at least above the value from ISO/IEC 18000-6. Furthermore, the EUT and the interfogator

orientation and position, as well as the used interrogator output power and the used opgération frequendy shall
be recorded.

5.2.3 Tag response time

5.2.3.1 Test purpose

The objective of this test is to verify the tag response time Trs referencing the parameters in ISO/IEC 18000-6.

5.2.3.2 Test procedure

The interrogator shall transmit a Init_round_all command-(See clause B.1.1) at the maximum power gllowed
under the regulations of the selected carrier frequencyfor testing.

The measurements shall be done using the tag backscatter test setup, the tag positioned dr 5 = 3|A and
dt ma = 3 A away from the test interrogator antennas.

The response time shall be measured by@scope as specified in Annex D.

NOTE An example for the measuremeénts is given in clause G.1.
5.2.3.3 Test report

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

5.2.4 Tagbitrate
5.2.4.1/Test objective

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

5.24.2 Test procedure

The interrogator shall transmit a Init_round_all command (See clause B.1.1)at the maximum power allowed
under the regulations of the selected carrier frequency for testing.

The tag response waveform shall be recorded by a oscilloscope as specified in Annex D using the tag
backscatter test setup, the tag positioned dr |5 = 3 & and dy 1 = 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.
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The average on the first seven bits of preamble shall be used to measure the bite rate accuracy.

5.24.3 Testreport

The te

st report shall give the measured values of bit rate calculated according the following formulas:

Tyy =T

t rate =
7Ty,

The pass/fail condition is determined whether the measured values are within the requirements as.specified in

clause
5.2.5

5.2.5.1

The o
insuffi

5.2.5.2

The in
under

After t
during

For tyy

a) Q

IS

b) O

IS

NOTE

5.2.5.3

6.5.4 for type A in ISO/IEC 18000-6.
Tag state storage time

Test objective

pjective of this test is to verify the state storage time of the tag if the energising field is absent or
ient.

Test procedure

ferrogator shall transmit a Init_round_all command (See clatse B.1.1) at the maximum power allowed
the regulations of the selected carrier frequency for testing,

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

e A the following shall be done:

iiet state

The test shall be executed for, shutoff time equal to the lower limit value of time defined in

O/IEC 18000-6 on which the tag has to keep the Quiet state.

her states

The test shall be executed for shutoff time equal to the lower limit value of time defined in

O/IEC 18000-6 during which the tag has to retain its state.

An example for the measurements is given in Clause G.2.

Test report

The tg

stréport 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 18000-6 Timing Specification for Tag
state storage for Type A.

12
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6 Conformance tests for ISO/IEC 18000-6 Type B
6.1 Functional tests of interrogator
6.1.1 Interrogator modulation test

6.1.1.1 Test objective

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

6.1.1.2 Test procedure

The interrogator shall transmit a GROUP_SELECT_EQ command (see Clause B.2.1) at'the maximum
allowed under the regulations 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 d
each RF band.

veform

power

bne for

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

each operation mode.

A digital oscilloscope as specified in Annex D and the sense antenna shall be used to record the wa
provided by the interrogator.

6.1.1.3 Test report

The test report shall give the measured values of.the parameters according Table 6. The pass/fail cond
determined whether the measured values are\within the requirements as specified in ISO/IEC 18
Furthermore, the EUT and the sense antenngZorientation and position, as well as the used interrogator
power and the used operation frequency shall be recorded.

Table 6 — Measurements to be made

Parameter | Conditions

M Low index interrogator modulation mode
Tr Low index interrogator modulation mode
Tf Low index interrogator modulation mode
M High index interrogator modulation mode
Tr High index interrogator modulation mode
Tf High index interrogator modulation mode

veform

ition is
000-6.
output

6.1.2 Interrogator demodulation and turn around time

6.1.21 Test objective
The objectives of this test are to verify whether the interrogator is capable of

— demodulating signals from the tags,

© ISO/IEC 2008 — All rights reserved
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6.1.2.2 Test procedure

The interrogator shall transmit a GROUP_SELECT_EQ command (see Clause B.2.1) at the maximum power
allowed under the regulations 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 F shall transmit a typical response to the GROUP_SELECT_EQ command at
a minimum ARCS specified in ISO/IEC 18000-6 Tag: 7d. The tag emulator does not need to demodulate the
command, but shall only detect its end to respond after the minimum turn-around time.

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

Measyrements shall be done with a tag emulator positioned at drg = 10 A for both the minimum and maximum
tag regponse data rate, i.e. the turn around time from interrogator command to tag response.

In cade the interrogator is design for shorter communication distances, then the distance’ dtg may be
decregsed and the actual used value shall be mentioned in test report.

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

6.1.2.3 Test report

The tefst report shall contain the tag emulator distance to the interrogator and‘the ARCS value setup in the tag
emulagor. Furthermore, also the set up turnaround time from the tag emulator, the EUT and the tag emulator

orientgtion and position, as well as the used interrogator output power.and the used operation frequency shall
be recprded.

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,

— receiving the data transmitted-by-the interrogator after the minimum specified response to command turn-
anound time.

6.2.1. Test procedure
The teft interrogator shall'transmit a GROUP_SELECT_EQ command (see Clause B.2.1).

The tgdg (EUT) shall receive the command provided by the interrogator and shall provide an appropriate
resporjse. 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 detected the command appropriately by means of
evaluation of its response. Measurements shall be done at P| = 1,2 P| ,;; or the minimum tag activation power
density St i, for each operation type of the interrogator command data rate.

The power density St i, is related to the test interrogator radiated power P, ., as following:

2 1
Prmin =47d7 1457 min Ve
14
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In case the interrogator is design for shorter communication distances, then the distance d{g may be

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

The test shall be seen as successful, when it could be shown that the tag sent the correct response for both

commands including verification of the CRC.

The interrogator waveform shall contain the setups of the waveform for the respective types according

Table 7.
Table 7 — Setups of waveforms

Setup number | Setup description Parameter sétting

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

B-2 Maximum modulation index for low modulation index | M =Mmax
operation mode

B-3 Minimum modulation index for high modulation index [M = Mmin
operation mode

B-4 Maximum modulation index for high modulation)‘index | M > 99% * Mmax
operation mode

6.2.1.3 Test report

The test result shall be recorded as successful or unsuecessful. The test report shall contain the tag di

stance

to the interrogator. Furthermore, also the set up_tarn around time from the tag response to interfogator

command, the EUT and the interrogator orientation’and position, as well as the used interrogator output|
and the used operation frequency shall be recorded.

6.2.2 Tag backscatter

6.2.21 Test objective

The objective of this test_is\ to verify that the tag provides the appropriate modulation wavefor
backscatter strength required-to be successfully detected and received by the interrogator.

Measurements are carried out in an anechoic chamber in bistatic antennas configuration as shown in fi

| and Q signals .are measured with and without the tag present in the anechoic chamber that
measurement of-the difference of re-radiated power issued only from the tag, and thus find the ARCS.

6.2.2.2 ‘TPest procedure

Measurements shall be done with a tag positioned dr s = 1m and dy ya = 1m away from the inter
aritenna at a power Py i,

power

m and

jure 4,
allows

ogator

Where P| i, is the minimum power allowing the EUT tag activation.

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

and Q versus time.

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

Delta radar cross-section measurement procedure:

© ISO/IEC 2008 — All rights reserved

ng

15


https://standardsiso.com/api/?name=2166805db69b963aa79f8b3add84dbe8

ISO/IEC TR 18047-6:2008(E)

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 EUT tag activation.

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 100us period during the continues waves
signal following the signal generator command.

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

5) Without the tag placed in the anechoic chamber, the signal analyser shall be set to capture atjleast
100ps period of | and Q samples at the continues wave just following the signal generator command,
determine the Ic and Qc voltages levels.

6) With the tag now placed in the anechoic chamber, the analyser shall be set to, éapture | and Q
voltage samples at least during 10 symbols of tag reply, determine the . and Q voltages
corresponding to the two modulation states of tag (1, o/ Q, ) and (1, ,/0, ).

7Y Measure the difference of power issue from the EUT tag backscattering. according to the equation
below:

1 2 2 2 2
AR rms) = (0, =1 +(0,, =07 )= (Ui 1.7 +(0.0-0.7)
8) Define the ARCS of the EUT tag using the radar equation.given below:
AP, 47 4\
ARCS = —*=
Pe GO[ ’ GOr ﬂ’
NOTE This procedure is based on “UHFREID Tag Delta Radar Cross Section (ARCS) Measurement” document, see
bibliogfaphy.
6.2.2.3 Test report
The tgst report shall give’the measured values of ARCS. The pass/fail condition is determined whether the
measyred values afe-Within the requirements as specified in figures in ISO/IEC 18000-6 and the evaluated
ARCS| is at least’above the value from ISO/IEC 18000-6. Furthermore, the EUT and the interrogator
orientgtion and\pasition, as well as the used interrogator output power and the used operation frequency shall
be recprded:
6.2.3 Fagresponse-time
6.2.3.1 Test objective

The objective of this test is to verify the tag response time Quiet referencing the parameters in
ISO/IEC 18000-6.

16
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6.2.3.2 Test procedure

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

The measurements shall be done using the tag backscatter test setup, the tag positioned dr 5 =3
dt ma = 3 A away from the test interrogator antennas.

The response time shall be measured by a scope as specified in Annex D.

power

A and

NOTE An example for the measurements is given in Clause G.1.

6.2.3.3 Test report
The test report shall give the measured values of turn around time. The pass/fail condition is dete

whether the measured values are within the requirements for the response time specified to the resj
Type.

6.2.4 Tag bit rate

6.2.4.1 Test objective

The objective of this test is to verify the bit rate accuracy and datayrate of the return link by verification
Trlb parameter.

6.2.4.2 Test procedure

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

The tag response waveform shall be recorded by a oscilloscope as specified in Annex D using t
backscatter test setup, the tag positioneddr |5 = 3 A and dy 4 = 3 A away from the test interrogator ant

The bit rate accuracy shall be measuréd 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.

6.2.4.3 Testreport

The test report shall give the measured values of bit rate calculated according the following fo
(see Annex G);

2T,
7

kb, average

'mined
bective

of the

power

he tag
ennas.

rmulas

bit rate =

rlb _average

The pass/fail condition is determined whether the measured values are within the requirements as specified in

ISO/IEC 18000-6 protocol standard.

© ISO/IEC 2008 — All rights reserved
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6.2.5 Tag state storage time

6.2.5.1

Test objective

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

6.2.5.2 Test procedure

The in

errogator shall transmit a READ command at the maximum power allowed under the regulations of the

selecteéd carrier frequency for testing.

After t
during

The te
be still

NOTE

6.2.5.3

The tg
wheth

toe_sg

7

7.1

711

71.1.1

The p
comm

7.1.1.2

C

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

st shall be executed for a shutoff time of tpg g defined in ISO/IEC 18000-6 and the flag DE_SB shall
be set when verified.

An example for the measurements is given in Clause G.2.

Test report

st report shall give the tested values of limit storage state time. The pass/fail condition is determined
br the measured values are within the requirements in the ISO/IEC 18000-6 Timing Specification for

onformance tests for ISO/IEC 18000-6 Type C
lfag functional tests
Tag Frequency range

Purpose

urpose of this test is to verify that the EUT tag shall be capable of receiving power from and
inicating with interrogators ‘within the frequency range from 860 MHz to 960 MHz.

Procedure

Tag frgéquency range,{measurement procedure:

18

1

The waveform generator amplitude shall be set to the maximum value authorized by the local
regulations.

The signal analyser Trigger shall be set to frequency mask trigger waiting tag response, the signal

nnnnnnn tricanr il ha oAty Htha taon racnAanen 1o ArAc ANt

ullulya\.;l g9 T Wi oT activeHthe g TCOPUTISCTS PTeotTTT

The signal generator shall be set with all parameters defined in Table 8 and with the first test case
parameters defined in Table 2 for variable test parameters.

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.

The steps 3) to 5) shall be repeated for all the test cases defined in Table 9.
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Table 8 — 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 : Query

Parameters DR:8 M:1 Trext:0

Timings Tari (us):25 PW(us): 12,5 RTcal(us): 62,5 TRcal(ps):\100

Table 9 — Tag frequency test cases

Frequency (MHz)
866
915
922
953

Bl W N =

71.1.3 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
working at the test frequency.

7.1.2 Tag demodulation capability

71.21 Purpose

The purpose of this test is~te verify that the EUT tag shall be capable of demodulating all three mod
types DSB-ASK, SSB-ASK-and PR-ASK.

7.1.2.2 Procedure

Tag demodulation capability, measurement procedure:

1).&The waveform generator amplitude shall be set to the maximum value authorized by th¢
regulations.

tag is

ulation

e local

2) The Signal analyser Trigger shall be set to frequency mask trigger waiting tag response, the

signal

analyser trigger will be active it the tag response Is present.

3) The signal generator shall be set with all parameters defined in Table 10 and with the first test case

parameters defined in Table 4 for variable test parameters.

4) A QUERY command shall be continuously sent followed by the continuous wave.
5) Wait until the signal analyser is triggered, if it is not triggered in 1 s, then finish the test case.

6) The steps 3) to 5) shall be repeated for all the test cases defined in Table 11.

© ISO/IEC 2008 — All rights reserved
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Table 10 — 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
Commiand : Query
Paranieters DR:8 M:1 Trext:0
Timings Tari (us):25 PW(us): 12,5 RTcal(us): 62,5 TRcal(ys): 100
Table 11 — Tag demodulation capability test cases
Frequency (MHz) Modulation type
1 866 DSB-ASK
2 SSB-ASK
3 PR-ASK
4 DSB-ASK
5 915 SSB-ASK
6 PR-ASK
7 DSB-ASK
8 922 SSB-ASK
9 PRASK
10 DSB-ASK
" 953 SSBASK
12 PR-ASK
7.1.2.3 Test report
The teft report shall give for each test point.all communication parameters and the test verdict pass or fail, the
pass gondition for each point is obtained”when the signal analyser is triggered that means that the tag is
working at the test frequency and modulation.
7.1.3 | Tag duty cycle
7.1.3.1 Purpose
The plirpose of thisdest is to verify that the duty cycle for FMO and Miller encoding, shall be a minimum of
45 % and a maximam of 55 %, with a nominal value of 50 %.
7.1.3.2 Procedure
Tag duty cycle, measurement procedure:
1) The waveform generator amplitude shall be set to the maximum value authorized by the local
regulations.
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 12.

20
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4) A QUERY command shall be continuously sent followed by the continuous wave.
5) Wait until signal analyser is triggered, capture the demodulated tag reply trace power versus time.

6) 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.

7) The steps 3) to 6) shall be repeated for all the test cases defined in Table 13.

Table 12 — 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 (us):Variable PW(us): 0,5*Tari RTcal(us): 3*Tari TRcal(us): Variable
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Table 13 — Tag duty cycle test cases

Frequency (MHz) M D |Tari (us) TRcal (us) Frequency (MHz)| M | D |Tari (ps) TRcal (us)
1 64/3 | 6,25 [33,3 (LF=640 KHz) 13 64/3| 6,25 [33,3 (LF=640 KHz)
2 1 643 | 125 [66,7 (LF=320KHz)| | 14 1 [6a/3[ 125 [66.7 (LF=320 KHz)
3 8 25 200 (LF=40 KHz) 15 8 25 | 200 (LF=40 KHz)
4 64/3 | 6,25 [33,3 (LF=640 KHz) 16 64/3| 6,25 [33,3 (LF=640 KHz)
5 2 [64/3 [ 12,5 |66.7 (LF=320 KHz) 17 2 [6a3| 125 |66.7 (LF=320 KHz)
6 866 8 25 | 200 (LF=40KHz) | | 18 915 8 | 25 | 200 (LF=40 KHz)
7 64/3 | 6,25 [33,3 (LF=640 KHz) 19 64/3| 6,25 [33,3 (LF=640KHz)
s 4 [ea3 | 125 66,7 (LF=320KHz2)| | 20 4 [6ai3| 12,5 |66,7 (LF=320 KHz)
9 8 25 200 (LF=40 KHz) 21 8 25 | 200 (LF=40 KHz)
10 64/3 [ 6,25 [33,3(LF=640 KHz)| [ 22 64/3| 6,25 [33;3(LF=640 KHz)
1 8 643 [ 12,5 [66.7 (LF=320 KHz) 23 8 6253|125 .|66,7 (LF=320 KHz)
12 8 25 200 (LF=40 KHz) 24 8 25, | 200 (LF=40 KHz)
Frequency (MHz) M D |Tari (us) TRcal (us) Frequency (MHz) | M_|\"D" |Tari (ps) TRcal (us)

25 64/3 | 6,25 [33,3(LF=640 KHz)| [ 37 64/3| 6,25 [33,3 (LF=640 KHz)
26 ' 6453 [ 12,5 [66,7 (LF=320 KHz)| | 38 1 [6a53[ 125 66,7 (LF=320 KHz)
27 8 25 200 (LF=40 KHz) 39 8 25 | 200 (LF=40 KHz)
28 64/3 | 6,25 [33,3(LF=640 KHz)| [ 40 64/3| 6,25 [33,3 (LF=640 KHz)
29 2 [64/3 [ 12,5 |66,7 (LF=320KHz)| [ a1 2 [6ai3| 12,5 |66,7 (LF=320 KHz)
30 922 8 25 200 (LF=40 KHz) 42 053 8 25 | 200 (LF=40 KHz)
31 64/3 [ 6,25 [33,3(LF=640KHz)| [.43 64/3| 6,25 [33,3 (LF=640 KHz)
32 4 [6ai3 | 12,5 66,7 (LF=320 KHz) 44 4 T64/3] 12,56 |66,7 (LF=320 KHz)
33 8 25 200 (LF=40 KHz) 45 8 25 | 200 (LF=40 KHz)
34 64/3 [ 6,25 [33,3 (LF=6400KHz)| [ 46 64/3| 6,25 [33,3 (LF=640 KHz)
35 8 [6a/3 [ 12,5 [66,7 (LF=320 KHz)| | 47 8 [6a;3| 12,5 [66,7 (LF=320 KHz)
36 8 25 200" (LF=40 KHz) 48 8 25 | 200 (LF=40 KHz)

7.1.3.3 Test report

The tefst report shall give forgach test point all communication parameters and the test verdict pass or fail, the

pass gondition for FMQ ¢ag'encoding (M=0) is obtained if the measured duty cycle of 00 or 11 sequence is in

the range 50 % + 5,%, for Miller tag encoding (M=1,2,3) the pass condition is obtained if the duty cycle of

0 or 1 pymbol is in;the range 50 % £ 5 %.

7.1.4 | Tagpreamble

7.1.4.1+—Purpose

The purpose of this test is to verify that the FMO and Miller preamble signalling shall be as described in
ISO/IEC 18000-6 Type C protocol standard.
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cedure

Tag preamble, measurement procedure:
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1) The waveform generator amplitude shall be set to the maximum value authorized by the local
regulations.

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 14 and with the first tes

parameters defined in Table 7 for variable test parameters.

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

5) Wait until signal analyser is triggered, capture the demodulated tag reply trace pewer versus tin

6) In the demodulated trace data, capture and verify the tag preamble.

7) The steps 3) to 6) shall be repeated for all the test cases defined in T@able 15.

Table 14 — Tag preamble test parameters

t case

ne.

TEST : Tag preamble

RF PARAMETERS

Power EIRP (dbm) : maximum power authorized

Frequency (MHz) : Variable

Modulation type:

DSB-ASK

Modulation index : 90 %

PROTOCOL SETTINGS

Command : Query

Parameters DR: 8 M: Variable Trext: Variable
Timings Tari (us): 25 PW(us): 12,5 RTcal(ps): 62,5 TRcal(ys): 100
Table 15 — Tag preamble test cases
Freq (MHz)| M“|TRext Freq (MHz)] M TRext Freq (MHz)] M | TRext Freq (MHz) TRext

1 1 0 9 1 0 17 1 0 25 0
2 1 10 1 18 1 26 1
3 > | o 1 5 0 19 > | O 27| 0
4, > 866 1 12| o915 1 20| 922 1| [28] 953 1
5 4 O 13 4 0 21 4 0 29| 0
6 + 14 + 22 + I 1
7 8| O 15 8 | O 23 g | 0 | [31] 0
8 1 16 1 2 11 [32] 1

7143 Testreport

The test report shall give for each test point all communication parameters and the test verdict pass or fail, the
pass condition is obtained if the EUT tag preamble is as described in ISO/IEC 18000-6 Type C protocol

standard.

© ISO/IEC 2008 — All rights reserved
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7.1.5 Tag link frequency tolerance and variation

7151 Purpose

The purpose of this test is to verify that the tag can backscatter its reply with a variable link frequency from
40 to 640 kHz with the tolerance defined in ISO/IEC 18000-6 Type C protocol standard and to verify that the
frequency variation during the tag backscattering is in the range £ 2,5 %.

7.1.5.2 Procedure

Tag lifk frequency tolerance and variation, measurement procedure:

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

1) The waveform generator amplitude shall be set to the maximum value authorized by*the local
regulations.

3) The signal generator shall be set with all parameters defined in Table 16 and’ with the first test case
parameters defined in Table 8 for variable test parameters.

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

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

6) Measure the tag link frequency from the demodulated trace data for each symbol and determine the
min and max value.

7)Y The steps 3) to 5) shall be repeated for all the testCases defined in Table 17.

Table 16 — Tag link frequencytolerance and variation test parameters

TEST|: Tag link frequency tolerance and variation

RF PARAMETERS

Power|EIRP (dbm) : maximum power authorized

Frequency (MHz) : Variable

Modulation type: DSB-ASK

Modulation index : 90 %

PROTOCOL SETTINGS

Commiand : Query

Paranieters DR: Variable M: 1 Trext:1
Timings Tari’(us): Variable PW(us):0,5*Tari RTcal(us):3*Tari TRcal(ps):Variable
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Table 17 — Tag Link frequency tolerance an variation test cases
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Frequency (MHz) Tari (ps) D TRcal (ps)
1 6,25 6473 33,7 (LF=640 KHz)
2 866 25 6413 66,7(LF=320 KHz)
3 %5 8 200 (LF=40 KHz)
2 6,25 6413 33,7 (LF=640 KHz)
5 915 125 R 66,7(LF=320 KHz)
6 20 o <UU (LF=40 KHz)
= 6,25 6473 33,7 (LF=640 KHz)
s 922 125 6413 66,7(LF=320 KHz)
9 %5 8 200 (LF=40 KHz)
10 6,25 6413 33,7 (LF=640 KHz)
1 953 12,5 64/3 66,7(LF=320 KHz)
2 %5 8 200 (LF=40,KHz)

71.5.3 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 defi

hed in

ISO/IEC 18000-6 Type C protocol standard and the variation of_the link frequency during tag backscattgring is

in the range £ 2,5 %.

7.1.6 Tag link timing T1

7.1.6.1 Purpose

The purpose of this test is to verify that the tag'meets the link timing parameter T1 which defined the tim
Interrogator transmission to tag response

7.1.6.2 Procedure

Tag timing parameter T1, measurement procedure:

e from

1) The waveform(generator amplitude shall be set to the maximum value authorized by thé local

regulations.

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

3) The'signal generator shall be set with all parameters defined in Table 18 and with the first teg
parameters defined in Table 10 for variable test parameters.

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

t case

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

6) Measure the tag link 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) The steps 3) to 5) shall be repeated for all the test cases defined in Table 19.

© ISO/IEC 2008 — All rights reserved
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Table 18 — Tag link timing T1 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

Commiand : Query

Paranieters DR: Variable M: 1 Trext:1
Timings Tari (us): Variable PW/(us):0,5*Tari RTcal(us):3*Tari TRcal(ps):Variable
Table 19 — Tag Link timing T1 test cases
Frequency (MHz) Tari (ps) D TRcal (us)

1 6,25 64/3 33,7 (LF=640'KHz)
2 866 125 R 66,7(LF=320 KHz)
3 25 8 200.(LF=40 KHz)
4 6,25 64/3 337 (LF=640 KHz)
5 915 125 R 66,7(LF=320 KHz)
6 25 8 200 (LF=40 KHz)
7 6,25 64/3 33,7 (LF=640 KHz)
P 922 125 6413 66,7(LF=320 KHz)
9 25 8 200 (LF=40 KHz)
10 6,25 64/3 33,7 (LF=640 KHz)
1 953 12,5 64/3 66,7(LF=320 KHz)
12 25 8 200 (LF=40 KHz)

7.1.6.3 Test report

The tefst report shall give for each test case all communication parameters and the test verdict pass or fail, the
pass fondition for each peint~is obtained if the measured link timing parameter T1 is in the range
) % (1 £ ET)=* 2us as defined in ISO/IEC 18000-6 Type C protocol standard.

MAX(RTcal, 10T

7.1.7 | Tag link timing/T2

71.7.1 Purpose

The p:[rpose of this test is to verify that the tag meets the link timing parameter T2, the tag under test shall not
attering its Ull hefare T2 minimum of 3Tpriand after T2 maximum of 32Tpri

backs

71.7.2 Procedure

Tag link timing parameter T2, measurement procedure:

1) The waveform generator amplitude shall be set to the maximum value authorized by the local

regulations.

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

26
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3) The signal generator shall be set with all parameters defined in Table 20 and with the first test case
parameters defined in Table 10 for variable test parameters.

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

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

7) The steps 3) to 5) shall be repeated for the following:
i) atag DOES respond to an Interrogator command issued at 3Tpri;
i) atag DOES respond to an Interrogator command issued at 20Tpri;
iii) atag DOES NOT respond to an Interrogator command issued at 32Fpri.

8) The steps 3) to 7) shall be repeated for all the test cases defined in Tiable 21.

Table 20 — Tag link timing T2 test,parameters

TEST : Tag link timing T2

RF PARAMETERS

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

Command : Query

Parameters DR: Variable M: 1 Trext:1
Timings Tari (us): Variable PW((j1s):0,5*Tari RTcal(us):3*Tari TRcal(ps):Variable

Table 21 — Tag Link timing T2 test cases

Frequency (MHz) Tari (us) D TRcal (ps)
1 6,25 6413 33,7 (LF=640 KHz)
2 866 25 6413 66,7(LF=320 KHz)
3 25 8 200 (LF=40 KHz)
2 6,25 6473 33,7 (LF=640 KHz)
5 915 125 R 66,7(LF=320 KHz)
6 25 8 200 (LF=40 KHz)
7 0,40 04/5 o9,/ (LF=04U ARAZ)
P 922 25 R 66,7(LF=320 KHz)
9 25 8 200 (LF=40 KHz)
10 6,25 6473 33,7 (LF=640 KHz)
1 953 12,5 64/3 66,7(LF=320 KHz)
12 25 8 200 (LF=40 KHz)
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71.7.3 Testreport

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

pass ¢

7.1.8

71.81

ondition for each point is obtained if the tag does not respond to the ACK command.
Tag state diagram

Purpose

The pt
ISO/IE

7.1.8.2
Tag st

1

rpose of this test is to verify that the EUT tag implement the correct state machine as described in
C 18000-6 Type C.

Procedure
bte diagram, testing procedure:

The waveform generator amplitude shall be set to the maximum value autho¢rized by the local
regulations.

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

The signal generator shall be set with all parameters defined in Table 22.

The EUT tag shall be set to the first test initial state “Ready”, in“order to put the EUT tag into the Test
initial state, lookup the corresponding state transition sequence in Table 23, 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 24.

Set the signal generator to send all commands defined in “Ready states transitions” table in Annex A.

Check if the EUT tag is in the expected target'state.

The steps 2) to 4) shall be repeated for’all tag state, Arbitrate, Acknowledged, Open, Secured,
killed.

Table 22 — Tag state diagram testing

Testt: tag state diagram testing

RF PARAMETERS

Power EIRP (dbm) : 2W Frequency (MHz) : 866 or 915 or 922 or 953
Modulation type: DSB-ASK Modulation index : 90 %
PROTOCOL SETTINGS
Corpimand : Query
Parpmeters DR:8 M:1 Trext:0 DR:8
Tinmings Far-(ps):25 Py sy 125 R¥eatts)—62;5 FReat(ps)y-166 Fari{ps)y25
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Table 23 — State Transition Sequence Table

Test initial state State transition Sequence
Power Off -
Ready Power Off > Ready
Arbitrate Power Off > Ready-> Arbitrate
Reply Power Off > Ready-> Arbitrate> Reply
Acknowledged Power Off > Ready-> Arbitrate> Reply—> Acknowledged
Open Power Ot > Ready—> Arbiirate> Reply—> Acknowledged—> Open
Secured Power Off > Ready-> Arbitrate> Reply—> Acknowledged-> Open-> Secured
Killed Power Off > Ready-> Arbitrate> Reply-> Acknowledged-> Open-> Secured-> Killed

Table 24 — State Transition Table

State > Next State Signal generator command EUT tag reply
Power Off > Ready Power On >
< None
Ready-> Arbitrate Query [slot<> 0] >
< None
Arbitrate> Reply QueryAdjust [slot = 0] 2>
< New RN16
Reply> Acknowledged ACK [valid RN16] >
< ull
Acknowledged-> Open Reqg_RN [valid RN16 & access password<>0] >
< Handle
Open-> Secured Access [valid handle & valid aceess password] >
< Handle
Secured-> Killed Kill [valid handle & validiaccess password] >
< Handle

7.1.8.3 Testreport

The test report shall give fofteach test case all communication parameters and the test verdict pass or fail, the
pass condition for each point is obtained if the tag implement all correct transition from all diagram states.

7.2 Interrogator-functional tests
7.2.1 Interrogator data encoding

7211 Purpose

The.purpose of this test is to verify that the tolerance on all interrogator data encoding parameters shall be
+1 % as described in ISQ/IEC 18000-6 Typn C prntm‘nl standard

7.21.2 Procedure
Interrogator data encoding, measurement procedure:

1) The EUT interrogator shall be configured for transmitting at the maximum power, with the first
supported frequency and modulation type.
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2)

The EUT interrogator shall be set with all parameters defined in Table 25 and with the first test case
parameters defined in Table 26 for variable parameters.

The EUT interrogator shall be set to send a QUERY command followed by the continuous wave.

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

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

Measure data-0 and data-1 durations from interrogator preamble trace.

The steps 2) to 6) shall be repeated for all the test cases that are supported by the EUT interrogator
and compliant with local regulation.

The steps 2) to 7) shall be repeated for all EUT interrogator supported frequencies and modulations.

Table 25 — Interrogator data encoding test parameters

TEST|:

Interrogator data encoding

RF PARAMETERS

Power

EIRP (dbm) : max power authorized

Frequency (MHz) <Interrogator supported frequencies

Modul

htion type: Interrogator supported modulations

Modulation index.;/Variable

PROTOCOL SETTINGS

Commiand : Query
Paranieters DR:64/3 M:1 Trext:1
Timings Tari (us):Variables PW(us):0,5* Tari RTcal(us):Variable TRcal(ys):Variable
Table 26— Interrogator data encoding T2 test cases
Tari~(ps) = data_0 RTcal(ps) Modulation index (%)
1 2,5 Tari 80
2 6,25 (data_1= 9,375 ps) 100
3 3*Tari 80
4 (data_1= 12,5 ps) 100
5 2,5*Tari 80
6 12,5 (data_1= 18,75 ps) 100
7 3*Tari 80
o (data_1= 25 ps) 100
9 2,5*Tari 80
10 25 (data_1= 37,5 ps) 100
" 3*Tari 80
12 (data_1= 50 ps) 100
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7.21.3 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 tolerance for the duration of data-0 and data-1 are lower than

1 % for all the test conditions.

7.2.2 Interrogator RF envelope parameters

—-224+—Purpese

The purpose of this test is to verify all the parameters pulse modulation depth, rise time, fall timie;-arld PW,
and shall be the same for a data-0 and a data-1 as described in ISO/IEC 18000-6 Type C protocolsstandard.

7.2.2.2 Procedure

Interrogator RF envelope parameters, measurement procedure:

1) The EUT interrogator shall be configured for transmitting at the- maximum power, at the first

supported frequency and modulation type.

2) The EUT interrogator shall be set with all parameters defined-in-Table 27 and with the first tegt case

parameters defined in Table 28 for variable test parameters.

3) The EUT interrogator shall be set to send a QUERY cémmand followed by the continuous wavg.

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

6) Measure the EUT interrogator PW and:envelope rise and fall time as described in ISO/IEC 1
Type C protocol standard.

8000-6

7) The steps 2) to 6) shall be repeated for all the test cases that are supported by the EUT interfogator

and compliant with local regulation.

8) The steps 2) to 7) shall be repeated for all EUT interrogator supported frequencies and modulations.
Table 27 — Interrogator RF envelope test parameters
TEST : Interrogator-RF envelope parameters
RF PARAMETERS
Power.EIRP (dbm) : max power authorized Frequency (MHz) : Interrogator supported frequencies
Modulation type: Interrogator supported modulations Modulation index : Variable
PROTOCOL SETTINGS
Command : Query
Parameters DR:64/3 M:1 Trext:1
Timings Tari (us):Variables PW/(us): Variable RTcal(us):3*Tari TRcal(ps):Variable
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Table 28 — Interrogator RF envelope test cases

Tari (us) = data_0 PW (us) Modulation index (%)
1 ) 80
2 6.25 2 (PW min) 100
3 80
7 0,525*Tari (PW max) 100
5 80
0 256*Tari (PW min)
6 12,5 ) ’ 100
7 _ 80
s 0,525*Tari (PW max) 100
9 — ) 80
10 o5 0,256*Tari (PW min) 100
1 _ 80
12 0,525*Tari (PW max) 100

7.2.2.3 Test report
The teft report shall give for each test case all communication parameters and-the test verdict pass or fail, the

pass ¢ondition for each point is obtained if the value of the parameters~shall be in the limit maximum and
minimym as specified in ISO/IEC 18000-6 Type C protocol standard.

7.2.3 | Interrogator RF power-up and power-down parameters

7.2.3.1 Purpose

The pdrpose 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 18000-6 Type C protocol standard.

7.2.3.2 Procedure
Interrogator RF power-up and power-down, measurement procedure:

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

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

3) The EUT interrogator under test shall be set to be powered on, to transmit a CW and then powered
off.

4) The signal analyser shall capture all the interrogator signal trace.

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

overshoot as described in ISO/TEC 1T8000-6 Type C protocol standard.

6) 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.

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

8) The steps 3) to 7) shall be repeated for all EUT interrogator supported frequencies and modulations.
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7.2.3.3 Testreport

The test report shall give for each test case all communication parameters and the test verdict pass or fail, the
pass condition is obtained if the value of the parameters shall be in the limit maximum and minimum specified

in ISO/IEC 18000-6 Type C protocol standard.

7.2.4 Interrogator preamble parameters

—244+—Purpese

The purpose of this test case is to verify that the preamble shall comprise a fixed-length start"delinpiter, a

data-0 symbol, a R=>T calibration (RTcal) symbol, and a T=>R calibration (TRcal) symbol, as|descr
ISO/IEC protocol standard.

7.2.4.2 Procedure
Interrogator preamble parameters, measurement procedure:

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

2) The EUT interrogator shall be set with all parameters defined-in Table 29 and with the first tes
parameters defined in Table 30 for variable test parameters:

3) The EUT interrogator shall be set to send a QUERY, command followed by the continuous wavg.

4) The signal analyser shall capture all the interrogator signal trace.

5) Measure the interrogator delimiter duration;Data-0 duration, RTcal and TRcal timings as def
ISO/IEC 18000-6 Type C protocol standard.

bed in

e first

t case

ned in

6) The steps 2) to 5) shall be repeated for all the test cases that are supported by the EUT interfogator

and compliant with local regulation.

7) The steps 3) to 7) shall be repeated for all EUT interrogator supported frequencies and modula

Table 29 — Interrogator preamble test parameters

ions.

TEST : Interrogator-preamble parameters

RF PARAMETERS

Power EIRP\(dbm) : maximum power authorized Frequency (MHz) : Interrogator supported frequencies

Modulation type: Interrogator supported modulations Modulation index : 90 %

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(ps): Variable
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Table 30 — Interrogator preamble test cases

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

7.2.4.3 Test report
The teft report shall give for each test case all communication parameters and the test yverdict pass or fail, the

pass dondition is obtained for each test point if the tolerance for the duration of data-0, RTcal and TRcal shall
be lower than 1 % for all the test conditions and the delimiter shall be 12,5 us +5 %.

7.2.5 | Interrogator link timing T2

7.2.5.1 Purpose

The pyrpose of this test is to verify that the EUT interrogator meets the timing parameter T2.

7.2.5.2 Procedure
Interrogator link timing T2, measurement procedure:

1) The EUT interrogator shall be configured for transmitting at the maximum power, at the first
supported frequency and modulatiofi_type.

2) The EUT interrogator 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.

3) The EUT interrogator-shall be set to send a QUERY command followed by the continuous wave.

4) Set the tag emulator to backscatter an RN16 reply, the RN16 shall be sent after the typical value for
T1, the EUT 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) The steps 3) to 4) shall be repeated for all the test cases that are supported by the EUT interrogator
and compliant with local regulation.

8) The steps 3) to 7) shall be repeated for all EUT interrogator supported frequencies and modulations.
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Table 31 — Interrogator link timing T2 test parameters

TEST : Tag link timing parameter T2

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

PROTOCOL SETTINGS

Command : Query

Parameters DR: Variable M:1 Trext:1
Timings Tari (us):Variable PW (us):0,5*Tari Rtcal (us):3*Tari TRcal (us) Variable

Table 32 — Tag link timing parameter T2 test cases

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

7.25.3 Testreport
The test report shall give for each test case albcommunication parameters and the test verdict pass orr:FiI, the

pass condition is obtained for each test point if the measured time value shall be less than the maximun value
for T2, according to ISO/IEC 18000-6 Type C protocol standard.

7.2.6 Interrogator link timing T3

7.2.61 Purpose

The purpose of this test\is to verify that the EUT interrogator meets the timing parameter T3, which deflne the
time an Interrogator.waits, after T, before it issues another command.

7.2.6.2 Procedure
Interrogator link timing T3, measurement procedure:

¥y The EUT 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.

3) The EUT interrogator shall be set with all parameters defined in Table 33 and with the first test case
parameters defined in Table 34 for variable test parameters.

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

5) The signal analyser shall capture all demodulated trace power versus time (Select + Query).
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6) Measure the link timing T4, finding the end of select frequency variation and the beginning of Query
frequency variation.

7) The steps 3) to 6) shall be repeated for all the test cases that are supported by the EUT interrogator
and compliant with local regulation.

8) The steps 3) to 7) shall be repeated for all EUT interrogator supported frequencies and modulations.

Table 33 — Tag link timing parameter T3 test parameters

TEST | Tag link timing parameter T3

RF PARAMETERS

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

Commiand : Query

Paranfeters 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 parameter T3 test cases

Tari (us) D TRcal (ps)
1 6,25 64/3 33,7 (LF=640 KHz)
2 8 66,7(LF=320 KHz)
3 12,5 64/3 200 (LF=40 KHz)
4 8 33,7 (LF=640 KHz)
5 25 64/3 66,7(LF=320 KHz)
6 8 200 (LF=40 KHz)

7.2.6.3 Test report

The tefst report shall give foreach test case all communication parameters and the test verdict pass or fail, the
pass dondition is obtained for each test point if the measured time value shall be greater than the minimum
value for T3, according-o ISO/IEC 18000-6 Type C protocol standard.

7.2.7 | Interrogator link timing T4

7.2.7.1 Purpose

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

7.27.2 Procedure
Interrogator link timing T4, measurement procedure:

1) The EUT 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 EUT interrogator shall be set with all parameters defined in Table 35 and with the first te
parameters defined in Table 36 for variable test parameters.

st case

4) Set EUT 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 + QueryRe

)-

6) Measure the link timing T3+T1, finding the end of Query frequency variation and the b&gin
QueryRep frequency variation, the link timing parameter T3 is calculated by Subtracti
corresponding T1 maximum value to the measured time (T1+T3).

7) The steps 3) to 6) shall be repeated for all the test cases that are supported by-the EUT inter
and compliant with local regulation.

8) The steps 3) to 7) shall be repeated for all EUT interrogator supported frequencies and modula

Table 35 — Tag link timing parameter T2 test parameters

hing of
g the

fogator

ions.

TEST : Tag link timing parameter T4

RF PARAMETERS

Power EIRP (dbm) : maximum power authorized Rrequency (MHz) : Variable
Modulation type: DSB-ASK Modulation index : 90 %
PROTOCOL SETTINGS

Command : Query

Parameters DR: Variable M:1 Trext:1

Timings Tari (us):Variable PW (us):0,5*Tari Rtcal (us):3*Tari TRcal (us): Variable

Table 36 — Tag link timing parameter T2 test cases

Tari (us) D TRcal (ps)
1 6,25 64/3 33,7 (LF=640 KHz)
2 8 66,7(LF=320 KHz)
3 12,5 64/3 200 (LF=40 KHz)
4 8 33,7 (LF=640 KHz)
5 25 64/3 66,7(LF=320 KHz)
6 8 200 (LF=40 KHz)

7.2.7.3 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 mi
value for T4, according to ISO protocol standard.
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Annex A
(informative)

Test measurement site

AA1

J;est sites and general arrangements
radi

ed fields

for measurements involving the use of

This gnnex describes the three most commonly available test sites, an anechoic chamber, an anechoic

chami
These
be pe
verifie

formed in these sites. Where absolute meas
.

NOTE

measurements in accordance with the present document.

A.1.1| Anechoic chamber
An an
with rg
antenr

absorbing
material

er with a ground plane and an Open Area Test Site (OATS), which may be used for radiated tests.
test sites are generally referred to as free field test sites. Both absolute and relative megastrements can

urements are to be carried out, the chamber should be

To ensure reproducibility and tractability of radiated measurements only these test sites should be used in

pchoic chamber is an enclosure, usually shielded, whose internal walls, floor and ceiling are covered
dio absorbing material, normally of the pyramidal urethane foam type. The chamber usually contains an
a support at one end and a turntable at the other. A typicalianechoic chamber is shown in Figure A.1.
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Figure A.1 — A typical anechoic chamber
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The chamber shielding and radio absorbing material work together to provide a controlled environment for

testing purposes. This type of test chamber attempts to simulate free space conditions.

The shielding provides a test space, with reduced levels of interference from ambient signals and
outside effects, whilst the radio absorbing material minimizes unwanted reflections from the walls and
which can influence the measurements. In practice it is relatively easy for shielding to provide high
(80 dB to 140 dB) of ambient interference rejection, normally making ambient interference negligible.

other
ceiling
levels

A turntable is capable of rotation through 360° in the horizontal plane and it is used to support the test sample

(DT
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measuring distance of at least 3 m or 2(d1+d2)2 /A (m), whichever is greater (see subclause A.2.9
distance used in actual measurements shall be recorded with the test results.

The anechoic chamber generally has several advantages over other test facilities. There is minimal a
interference, minimal floor, ceiling and wall reflections and it is independent of the weathen It does hq
have some disadvantages which include limited measuring distance and limited lower frequency usage
the size of the pyramidal absorbers. To improve low frequency performance, a combination structure of
tiles and urethane foam absorbers is commonly used.

All types of emission, sensitivity and immunity testing can be carried out withinyan anechoic chamber
limitation.

A.1.2 Anechoic chamber with a conductive ground plane

An anechoic chamber with a conductive ground plane is an enclosure, usually shielded, whose internz
and ceiling are covered with radio absorbing material, normally of the pyramidal urethane foam typ
floor, which is metallic, is not covered and forms the ground’ptane. The chamber usually contains an a
mast at one end and a turntable at the other. A typical anechoic chamber with a conductive ground p,
shown in Figure A.2.

This type of test chamber attempts to simulate an<ideal Open Area Test Site whose primary characterig
perfectly conducting ground plane of infinite extént.
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Figure A.2 — A typical anechoic chamber with a conductive ground plane
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In this
receivi

facility the ground plane creates the wanted reflection path, such that the signal received by the
ng antenna is the sum of the signals from both the direct and reflected transmission paths. This creates

a unique received signal level for each height of the transmitting antenna (or DUT) and the receiving antenna

above

the ground plane.

The antenna mast provides a variable height facility (from 1 m to 4 m) so that the position of the test antenna
can be optimised for maximum coupled signal between antennas or between a DUT and the test antenna.

A turntable is capable of rotation through 360° in the horizontal plane and it is used to support the test sample

(DUT)|at a specified height, usually 1,5 m. above the ground plane. The chamber shall be large enough to

allow
The di

Emiss
antenr
the D4
the m
antenr
signal
measu

Recei
the te
signals
the DU
stage
signal

A13

An op

he measuring distance of at least 3 m or 2(d1+d2)2 /A (m), whichever is greater (see subclause A.2(4):
stance used in actual measurements shall be recorded with the test results.

on testing involves firstly “peaking” the field strength from the DUT by raising and lowering the feceiving
a on the mast (to obtain the maximum constructive interference of the direct and reflected signals from
T) and then rotating the turntable for a “peak” in the azimuth plane. At this height of the(test antenna on
bst, the amplitude of the received signal is noted. Secondly the DUT is replaced by a substitution
a (positioned at the DUT's phase or volume centre), which is connected to a_signal generator. The
is again 'peaked' and the signal generator output adjusted until the level, noted in stage one, is again
red on the receiving device.

er sensitivity tests over a ground plane also involve 'peaking' the field,strength by raising and lowering
5t antenna on the mast to obtain the maximum constructive interfererice of the direct and reflected
, this time using a measuring antenna which has been positioned where the phase or volume centre of
T will be during testing. A transform factor is derived. The test. @antenna remains at the same height for
two, during which the measuring antenna is replaced by the . DUT. The amplitude of the transmitted
s reduced to determine the field strength level at which a specified response is obtained from the DUT.

Open area test site (OATS)

bn area test site comprises a turntable at one end' and an antenna mast of variable height at the other

end abpove a ground plane, which in the ideal caseyis perfectly conducting and of infinite extent. In practice,

whilst
is sho

pood conductivity can be achieved, the ground plane size has to be limited. A typical open area test site
vn in Figure A.3.
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Dipole antennas

Antenna mast /
BN ]

Turntable

/

Ground plane

Figure A.3 — A typical open‘area test site

The ground plane creates a wanted reflection path, such that the signal received by the receiving antg
the sum of the signals received from the direct and reflected transmission paths. The phasing of the
signals creates a unique received level for each height of the transmitting antenna (or DUT) and the re
antenna above the ground plane.

Site qualification concerning antenna pdsitions, turntable, measurement distance and other arrangeme
same as for anechoic chamber with a‘ground plane. In radiated measurements an OATS is also used
same way as anechoic chamber with-a ground plane.

Typical measuring arrangement common for ground plane test sites is presented in the Figure A 4.

nna is
se two
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nts are
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Test
antenna

Digital
voltmeter

Power

supply
unit

Turntable

Receiving
device

Figure A.4 — Measuring arrangement on ground plane test site
(OATS set-up for spurious emissijon testing)

A.1.4|Test antenna

A test| antenna is always used in radiated test methods. In emission tests (i.e. frequency error, effective
radiatgd power, spurious emissions and adjacent ehannel power) the test antenna is used to detect the field
from the DUT in one stage of the measurement{and from the substitution antenna in the other stage. When
the tegt site is used for the measurement of-receiver characteristics (i.e. sensitivity and various immunity
paramgters) the antenna is used as the transmitting device.

The tgst antenna should be mounted on a support capable of allowing the antenna to be used in either
horizoptal or vertical polarization which, on ground plane sites (i.e. anechoic chambers with ground planes
and open area test sites), should additionally allow the height of its centre above the ground to be varied over
the specified range (usually #t0.4 metres).

In the [frequency band 30\MHz to 1 000 MHz, dipole antennas (constructed in accordance with ANSI C63.5)
are generally recommended. For frequencies of 80 MHz and above, the dipoles should have their arm lengths
set fof resonance._at the frequency of test. Below 80 MHz, shortened arm lengths are recommended. For
spuriopis emission testing, however, a combination of bicones and log periodic dipole array antennas
(commonly termed 'log periodics') could be used to cover the entire 30 MHz to 1 000 MHz band. Above
1 000 MHz, waveguide horns are recommended although, again, log periodics could be used.

NOTE- Tk H £ h 4 H L A Lot £ H £ H diat
. e ganT O a ot arceta 15 geherany CAPTCSSCUTCIatvetoarT iSOt opiCTadarator

A.1.5 Substitution antenna

The substitution antenna is used to replace the DUT for tests in which a transmitting parameter (i.e. frequency
error, effective radiated power, spurious emissions and adjacent channel power) is being measured. For
measurements in the frequency band 30 MHz to 1 000 MHz, the substitution antenna should be a dipole
antenna (constructed in accordance with ANSI C63.5). For frequencies of 80 MHz and above, the dipoles
should have their arm lengths set for resonance at the frequency of test. Below 80 MHz, shortened arm
lengths are recommended. For measurements above 1 000 MHz, a waveguide horn is recommended. The
centre of this antenna should coincide with either the phase centre or volume centre.
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A.1.6 Measuring antenna

The measuring antenna is used in tests on a DUT in which a receiving parameter (i.e. sensitivity and various
immunity tests) is being measured. Its purpose is to enable a measurement of the electric filed strength in the
vicinity of the DUT. For measurements in the frequency band 30 MHz to 1 000 MHz, the measuring antenna
should be a dipole antenna (constructed in accordance with ANSI C63.5). For frequencies of 80 MHz and
above, the dipoles should have their arm lengths set for resonance at the frequency of test. Below 80 MHz,

shortened arm lengths are recommended. The centre of this antenna should coincide with either the
centre or volume centre (as specified in the test method) of the DUT.

phase

A.1.7 Stripline arrangement

A.1.7.1 General

The stripline arrangement is a RF coupling device for coupling the integral antenna of @n-equipment to
radio frequency terminal. This allows the radiated measurements to be performed without an open air t
but in a restricted frequency range. Absolute or relative measurements can—be performed; a
measurements require a calibration of the stripline arrangement.

A.1.7.2 Description
The stripline is made of three highly conductive sheets forming part\of a transmission line, which allo
equipment under test to be placed within a known electric field. They shall be sufficiently rigid to supp
equipment under test.

Two examples of stripline characteristics are given below;

IEC 489-3 App. J FTZ No512TB 9
Useful frequency range MHz 1 to 200 0,1 to 4000
Equipment size limits length 200 mm 1200 mm
(antenna included): width 200 mm 1200 mm
height 250 mm 400 mm

A.1.7.3 Calibration

The aim of calibration-is to establish at any frequency a relationship between the voltage applied by the
generator and the-field strength at the designated test area inside the stripline.

A.1.7.4 Mode of use

The stripline arrangement may be used for all radiated measurements within its calibrated frequency rar

8 50 Q
st site
solute

ws the
ort the

signal

ge.

The method of measurement is the same as the method using an open air test site with the following ¢

hange.

I'he stripline arrangement Input socket IS used Instead of the test antenna.

A.2 Guidance on the use of radiation test sites

This clause details procedures, test equipment arrangements and verification that should be carried out

before

any of the radiated tests are undertaken. These schemes are common to all types of test sites described in

Annex A.
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A21

Verification of the test site

No test should be carried out on a test site, which does not possess a valid certificate of verification. The
verification procedures for the different types of test sites described in Annex A (i.e. anechoic chamber,
anechoic chamber with a ground plane and open area test site) are given in ETSI TR 102 273, Parts 2, 3 and
4, respectively.
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The r4g
DUT, i

Preparation of the DUT

anufacturer should supply information about the DUT covering the operating frequency, polarizatiof;
voltage(s) and the reference face. Additional information, specific to the type of DUT should include,
relevant, carrier power, channel separation, whether different operating modes are available (e.g. high
w power modes) and if operation is continuous or is subject to a maximum test dufy cycle
minute on, 4 minutes off).

necessary, a mounting bracket of minimal size should be available for mountingrthe DUT on the
le. This bracket should be made from low conductivity, low relative dielectri¢)constant (i.e. less
5) material(s) such as expanded polystyrene, balsa wood, etc.

Power supplies to the DUT

Is should be performed using power supplies wherever possible, including tests on DUT designed for
-only use. In all cases, power leads should be connected to the DUT's supply terminals (and monitored
digital voltmeter) but the battery should remain present, elegtrically isolated from the rest of the
nent, possibly by putting tape over its contacts.

esence of these power cables can, however, affect the tmeasured performance of the DUT. For this
, they should be made to be “transparent” as far as the testing is concerned. This can be achieved by
them away from the DUT and down to the either the screen, ground plane or facility wall (as

riate) by the shortest possible paths. Precautions, should be taken to minimize pick-up on these leads
e leads could be twisted together, loaded with ferrite beads at 0,15 m spacing or otherwise loaded).

Range length

nge length for all these types of test facility should be adequate to allow for testing in the far-field of the
e. it should be equal to or exceed:;

2dy +d,)°
A

is the largest-dimension of the DUT/dipole after substitution (m);

is the largest dimension of the test antenna (m);

1°the tast freauencvwavelenath (m)
IS+R8t8St+HeqHehRcyAaV-eehRgtHh—)-

It should be noted that in the substitution part of this measurement, where both test and substitution antennas
are half wavelength dipoles, this minimum range length for far-field testing would be:

21

It should be noted in the test report when either of these conditions is not met so that the additional
measurement uncertainty can be incorporated into the results.
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NOTE 1 For the fully anechoic chamber, no part of the volume of the DUT should, at any angle of rotation of the
turntable, fall outside the “quiet zone” of the chamber at the nominal frequency of the test.

NOTE 2 The “quiet zone” is a volume within the anechoic chamber (without a ground plane) in which a specified
performance has either been proven by test, or is guaranteed by the designer/manufacture. The specified performance is
usually the reflectivity of the absorbing panels or a directly related parameter (e.g. signal uniformity in amplitude and
phase). It should be noted however that the defining levels of the quiet zone tend to vary.

NOTE 3  For the anechoic chamber with a ground plane, a full height scanning capability, i.e. 1 to 4 m, should be
available for which no part of the test antenna should come within 1 m of the absorhing panels Far hoth types of Anechoic

Chamber, the reflectivity of the absorbing panels should not be worse than -5 dB.

NOTE 4  For both the anechoic chamber with a ground plane and the open area test site, no part of any@ntenng should
come within 0,25 m of the ground plane at any time throughout the tests. Where any of these conditiofis, cannot pe met,
measurements should not be carried out.

A.2.5 Site preparation

The cables for both ends of the test site should be routed horizontally away.from the testing areq for a
minimum of 2 m (unless, in the case both types of anechoic chamber, a(back wall is reached) and then
allowed to drop vertically and out through either the ground plane or sefeen (as appropriate) to the test
equipment. Precautions should be taken to minimize pick up on these Jeads (e.g. dressing with ferrite peads,
or other loading). The cables, their routing and dressing should be identical to the verification set-up.

NOTE For ground reflection test sites (i.e. anechoic chambers with\ground planes and open area test sites], which
incorporate a cable drum with the antenna mast, the 2 m requirementimay be impossible to comply with.

Calibration data for all items of test equipment should\be available and valid. For test, substitutign and
measuring antennas, the data should include gain relative to an isotropic radiator (or antenna factor) [for the
frequency of test. Also, the VSWR of the substitutioniand measuring antennas should be known.
The calibration data on all cables and attenuators should include insertion loss and VSWR throughgut the
entire frequency range of the tests. All VSWR’and insertion loss figures should be recorded in the log book
results sheet for the specific test.

Where correction factors/tables are-réquired, these should be immediately available.

For all items of test equipment, the maximum errors they exhibit should be known along with the distribytion of
the error e.g.:

— cable loss: = 0,5,dB'with a rectangular distribution;
— measuring receiver: 1,0 dB (standard deviation) signal level accuracy with a Gaussian error distribution.

At the start ef measurements, system checks should be made on the items of test equipment used on the test
site.

A:3 Coupling of signals

A.3.1 General

The presence of leads in the radiated field may cause a disturbance of that field and lead to additional
measurement uncertainty. These disturbances can be minimized by using suitable coupling methods, offering
signal isolation and minimum field disturbance (e.g. optical and acoustic coupling).
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A.3.2 Data Signals

Isolation can be provided by the use of optical, ultra sonic or infra red means. Field disturbance can be
minimized by using a suitable fibre optic connection. Ultra sonic or infra red radiated connections require
suitable measures for the minimization of ambient noise.

A.4 Standard test position

The stgndard position in all test sites, except the stripline arrangement, for equipment which is not intended.to
be worn on a person, including hand held equipment, shall be on a non conducting support, height 15.m,
capable of rotating about a vertical axis through the equipment. The standard position of the equipment|shall
be the|following:

a) for equipment with an internal antenna, it shall be placed in the position closest to normal use'as declared
by the manufacturer;

b) for equipment with a rigid external antenna, the antenna shall be vertical;

c) for equipment with a non rigid external antenna, the antenna shall be extended vertically upwards by a
ngn conducting support.

Equipment, which is intended to be worn on a person, may be tested using’a simulated man as support.

The sifnulated man comprises a rotatable acrylic tube filled with salt water, placed on the ground.

The cqntainer shall have the following dimensions:

- Height: 1,7+0,1m;

- Inside diameter: 300 £ 5 mm;

- Sidewall thickness: 5+ 0,5 mm.

The cqntainer shall be filled with a salt (NaCl) solution of 1,5 g per litre of distilled water.

The equipment shall be fixed to the surface of the simulated man, at the appropriate height for the equipment.

NOTE To reduce the weight aof the simulated man it may be possible to use an alternative tube, which has a hollow
centre pf 220 mm maximum diameter.

In the [stripline arrangement the equipment under test or the substitution antenna is placed in the designated

test arpa in the normal operational position, relative to the applied field, on a pedestal made of a low dielectric
materipl (dielectric.constant less than 2).

A.5 Test fixture

The test fixture is only needed for the assessment of integral antenna equipment.

A.5.1 Description

The test fixture is a radio frequency coupling device associated with an integral antenna equipment for
coupling the integral antenna to a 50 Q radio frequency terminal at the working frequencies of the equipment
under test. This allows certain measurements to be performed using the conducted measurement methods.
Only relative measurements may be performed and only those at or near frequencies for which the test fixture
has been calibrated.

46 © ISO/IEC 2008 — All rights reserved


https://standardsiso.com/api/?name=2166805db69b963aa79f8b3add84dbe8

	Scope
	Normative references
	Terms, definitions, symbols and abbreviated terms
	Terms and definitions
	Symbols
	Abbreviated terms
	Default conditions applicable to the test methods
	Test environment
	Pre-conditioning
	Default tolerance
	Noise floor at test location
	Total measurement uncertainty


	Setup of test equipment
	Setup of test equipment for interrogator tests
	General
	Sense antenna
	Test apparatus and test circuits for ISO/IEC 18000-6 Type A 
	Interrogator modulation test setup
	Interrogator demodulation and turn around time test setup

	Test apparatus and test circuits for ISO/IEC 18000-6 Type C 

	Setup of test equipment for tag tests
	General
	Test apparatus and test circuits for ISO/IEC 18000-6 Type A 
	Tag demodulation and turn around time test setup
	Tag backscatter test setup
	Tag response time
	Tag bit rate accuracy test setup
	Tag state storage time test setup

	Test apparatus and test circuits for ISO/IEC 18000-6 Type C 


	Conformance tests for ISO/IEC 18000-6 Type A
	Functional tests of interrogator
	Interrogator modulation test
	Test objective
	Test procedure
	Test report

	Interrogator demodulation and turn around time
	Test objective
	Test procedure
	Test report


	Functional tests of tag
	Tag demodulation and turn around time
	Test objective
	Test procedure
	Test report

	Tag backscatter
	Test objective
	Test procedure
	Test report

	Tag response time
	Test purpose
	Test procedure
	Test report

	Tag bit rate
	Test objective
	Test procedure
	Test report

	Tag state storage time
	Test objective
	Test procedure
	Test report



	Conformance tests for ISO/IEC 18000-6 Type B
	Functional tests of interrogator
	Interrogator modulation test
	Test objective
	Test procedure
	Test report

	Interrogator demodulation and turn around time
	Test objective
	Test procedure
	Test report


	Functional tests of tag
	Tag demodulation and turn around time
	Test objective
	Test procedure
	Test report

	Tag backscatter
	Test objective
	Test procedure
	Test report

	Tag response time
	Test objective
	Test procedure
	Test report

	Tag bit rate
	Test objective
	Test procedure
	Test report

	Tag state storage time
	Test objective
	Test procedure
	Test report



	Conformance tests for ISO/IEC 18000-6 Type C
	Tag functional tests
	Tag Frequency range
	Purpose
	Procedure
	Test report

	Tag demodulation capability
	Purpose
	Procedure
	Test report

	Tag duty cycle
	Purpose
	Procedure
	Test report

	Tag preamble
	Purpose
	Procedure
	Test report

	Tag link frequency tolerance and variation
	Purpose
	Procedure
	Test report

	Tag link timing T1
	Purpose
	Procedure
	Test report

	Tag link timing T2
	Purpose
	Procedure
	Test report

	Tag state diagram
	Purpose
	Procedure
	Test report


	Interrogator functional tests
	Interrogator data encoding
	Purpose
	Procedure
	Test report

	Interrogator RF envelope parameters
	Purpose
	Procedure
	Test report

	Interrogator RF power-up and power-down parameters
	Purpose
	Procedure
	Test report

	Interrogator preamble parameters
	Purpose
	Procedure
	Test report

	Interrogator link timing T2
	Purpose
	Procedure
	Test report

	Interrogator link timing T3
	Purpose
	Procedure
	Test report

	Interrogator link timing T4
	Purpose
	Procedure
	Test report




