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Foreword

ISO (the

International Organization for Standardization) and IEC (the International Electrotechn

ical

Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
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bmmittees collaborate in fields of mutual interest. Other international organizations, governme
pvernmental, in liaison with ISO and IEC, also take part in the work. In the field of informa
ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

bl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
task of the joint technical committee is to prepare International Standards/-Draft Internatid
adopted by the joint technical committee are circulated to national bodies for voting. Publicatior
onal Standard requires approval by at least 75 % of the national bodies gasting a vote.

nal circumstances, when the joint technical committee has collectéd data of a different kind f
s normally published as an International Standard (“state of the art® for example), it may decid
echnical Report. A Technical Report is entirely informative inmatdre and shall be subject to rev
ears in the same manner as an International Standard.

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

R 18047-6 was prepared by Joint Technical Gommittee ISO/IEC JTC 1, Information technold
tee SC 31, Automatic identification and datacapture techniques.

edition cancels and replaces the second edition (ISO/IEC TR 18047-6:2008), which has b
revised.

R 18047 consists of the following parts, under the general title Information technology — R4
dentification device conformance test methods:

Test methods for air interface communications below 135 kHz
Test methods for'air interface communications at 13,56 MHz
Test metheds*for air interface communications at 2,45 GHz

Test methods for air interface communications at 860 MHz to 960 MHz
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Part 7]

Test methods for active air interface communications at 433 MHz
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Introduction

ISO/IEC 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
frequencies from 860 MHz to 960 MHz.

ISQ/IEC TR 18047 provides test methods for conformance with the various parts of ISO/IEC 18000
Eac¢h part of ISO/IEC TR 18047 contains all measurements required to be made on a product |in order to
establish whether it conforms to the corresponding part of ISO/IEC 18000. For this part of{SO/IEC| TR 18047,
eagh interrogator and each tag needs to support at least one of the types A or B or C of\D.

NOTE Measurement of tag and interrogator performance is covered by the multiple partsof ISO/IEC 18046.

© ISO/IEC 2011 — All rights reserved Vi
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Information technology — Radio frequency identification device
c

1

onformance test methods —

Scope

Thip part of ISO/IEC TR 18047 defines test methods for determining the ‘eonformance of radio
ideptification (RFID) devices (tags and interrogators) for item management with the specificatio

IS

@/IEC 18000-6, but does not apply to the testing of conformity with fegulatory or similar requirem

The test methods require only that the mandatory functionsy/ and any optional functions
imglemented, be verified. This can, in appropriate circumstances, be supplemented by further,
spgcific 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 followin

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

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

The following are not included in this part-of ISO/IEC TR 18047:

» parameters that are already.included in regulatory test requirements;

o high-level data encoding conformance test parameters (these are specified in ISO/IEC 1596

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

Cl

Cl

Cl

Cl

guse 5 describes all necessary conformance tests for ISO/IEC 18000-6 Type A.

:luse 6-describes all necessary conformance tests for ISO/IEC 18000-6 Type B.

use 7 describes all necessary conformance tests for ISO/IEC 18000-6 Type C.

frequency
s given in
ents.

which are
hpplication-

D).

tlusively to

ause 8 describes all necessary conformance tests for ISO/IEC 18000-6 Type D.

Clause 9 describes all necessary conformance tests for ISO/IEC 18000-6 Type C Battery Assisted Passive
(BAP), whereas optional features will only be tested when supported.

Clause 10 describes all necessary conformance tests for ISO/IEC 18000-6 Type C Sensor support, whereas
optional features will only be tested when supported.

© ISO/IEC 2011 — All rights reserved
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendment s) applies.

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

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

techniques,

Harmonizad vocahbidarn,
J

3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions

For the pur

3.2 Symbols

For the pur

D

d1

d2

ds
dT,IA
dT,MA
dTE
Gl
GIA

GMA

PI
PM
Tf

Tr

D

D

D

D

G

G

Cc

M

Mpdulation depth of data coding pulse

stance between the interrogator and test antenna
stance between test antenna and DUT tag
stance between the interrogator antenna and sense antenna

ferrogator antenna to tag distance

Measurement antenna to tag distance

stance between the interrogator antenna and tag emulator
ferrogator antenna gain

hin of interrogator antenna

hin of measurement antenna

blibration factor

Bximum in‘rnrrngnfnr antenna dimension

poses of this document, the terms and definitions given in ISO/IEC 19762 apply.

poses of this document, the symbols given in ISO/IEC 19762 and the following apply.

M

odulation index

Delivered power at the carrier frequency

M

easured power at the carrier frequency

Fall time

Rise time
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Abbreviated terms

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

DUT Device under test

RCS Radar cross-section

ARCS Change in radar cross-section

RBW Resolution bandwidth

VBW Video bandwidth

3.4

3.4

Unless otherwise specified, testing shall take place in an environment of temperature 23 °C + 3

nor

3.4

Whlere pre-conditioning is required by the test method, the interrogators and tags to be teste

corn

3.4

Unless otherwise specified, a default tolerance of £ 5% shall be applied to the quantity values give

the
equ

3.4

Noise floor at test location shall be measured with the spectrum analyser using the same condition
mepsurement of the DUT.

The spectrum analyser shall measure the noise for at least 1 minute.

The maximum of thelmeasured amplitude shall be 20 dB below the value of the amplitude of the

tag

mepsurement antenna.

Special attention has to be given to spurious emissions, e.g., insufficiently shielded computer mg
elegctromagnetic test conditions of the measurements shall be checked by performing the measure

and

Default conditions applicable to the test methods

1 Test environment

-condensing humidity from 40 % to 60 %.

2 Pre-conditioning

ditioned to the test environment for an appropriate time period; which shall be recorded.

3 Default tolerance

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

4 Noise floor at test location

backscatter operating at minimum power (P| i, see clause 5.2.2.2), and the tag placed at 10

without a tag in the field.

°C and of

d shall be

h to specify
s (e.g. test

5 as for the

measured
A from the

nitors. The
ments with

3.4.5 Total measurement uncertainty

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

NOTE Basic information is given in ISO Guide 98-3:2008.

© ISO/IEC 2011 — All rights reserved
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4 Setup of test equipment

4.1 Setup of test equipment for interrogator tests

4.1.1 General

The DUT shall be an interrogator including an antenna.

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

Dependent
Table 1.

NOTE
within + 2,5

4.1.2 Ser

Where app
non-radiati
the 50 Q c(

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

of the regulatory requirements all measurements shall be done at one of the test frequencie

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 Japanjregulations

With the test frequencies specified in Table 1 all frequencies ef the entire band from 860 MHz to 960 MHz
o of one of the test frequencies.

se antenna

icable, tests shall be carried out using a sense antenna, which shall be a substantially non-reac
ng load of 50 Q equipped with an antenfa connector. The Voltage Standing Wave Ratio (VSWR
nnector shall not be greater than 1,21 over the frequency range of the measurement.

4.1.3.1 Interrogator modulationtest setup

For this teqg
the directid
which is de

t the sense antenna shall always be placed and orientated for optimum field strength receptio
n of the major {power radiation of the interrogator antenna according Figure 1 at a distance|
fined in clause 5:1.1.2.

Interro

pator

Ante

Nna

are

tive
) at

N in

Scope

Sense
Antenna

Figure 1 — Interrogator modulation test setup
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.3.2 Interrogator demodulation and turn around time test setup

For this test the tag emulator as defined in Annex F shall be placed and orientated for optimum field strength
reception in the direction of the major power radiation of the interrogator according Figure 2 at a distance dg,
which is defined in clause 5.1.2.2.

41

The DUT shall be an interrogator including an antenna.

For

Interrogator Tag
Antenna Emulator

TE

hl

Figure 2 — Interrogator demodulation and turn around test setup

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

this test, the sense antenna shall always be placed according 4o Figure 3. The distance hetween an

intgrrogator antenna and a sense antenna shall be d4. The sensg-antenna shall be placed in the optimum

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

For
pla
intd

4.2

4.2
The

Wh
1SQ
ger|
intg

Sénse Antenna

DUT Interrogator f¢-----------¢&3>4---- >D:|7 Signal Analyser
dj

Figure 3 —iInterrogator test setup

some interrogator tests a tag emulator as defined in Annex F shall be used, the tag emulaf
ced and orientated for optimum field\strength reception in the direction of the major power radi
rrogator.

Setup of test equipment for tag tests

1 General
e DUT shall be a(tag including all means in order to be capable to communicate with an interrogs

en tests require use of an interrogator this shall be an interrogator including antenna that g
/IEC 18000-6 according to the methods defined in this Type of ISO/IEC TR 18047, or it shall

rrogator command turn around time.

or shall be
Ation of the

tor.

onforms to
be a signal

eratorincluding antenna. Furthermore, the interrogator shall support the minimum tag response to

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 A dr B
V 2

G Interrogator antenna gain 2 dBi 8 dBi

© ISO/IEC 2011 — All rights reserved
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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 either of the test frequencies in
Table 1.

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

4.2.21 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 of the
major power radiation of the interrogator in a distance

2r 2r
dT,IA T dT,MA > 7
with L being the maximum dimension of the interrogator antenna according Figure 4.
Interrogator
Interrogator
Antenna
dT.M
Tag
Measurement
Antenna
Spettrum
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 the signal coupling between each other. One shall be used as interrogator
antenna while the second, shall be used as measurement antenna and shall be connected either to a
spectrum analyser or to an oscilloscope as specified according to Annex D.

6 © ISO/IEC 2011 — All rights reserved
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The main lobe axis of these two antennas cross each other with an angle value that shall be lower than 15°.
The tag under test shall be placed at this focal point and oriented for optimum field strength reception.

The distances between the tag and the antennas are 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

A Interrogator antenna to tag distance

MA Measurement antenna to tag distance

h Gain of interrogator antenna The maximum 3 dB beam width,shall be = 3

Ot

A Gain of measurement antenna The maximum 3 dB beam width'shall be + 3

Ot

The
sim
val

D

L s

Anfenna.

The
lea
det

For
for

4.2

The

4.2

The

4.2

The

b residual signal coupling between the two antennas shall be measured. in free space, and 4
ilar RF absorbing material shall be used between two antennas to increase isolation up to 45 d
e in free space is not better than 45 dB.

hall be the greater value of the maximum electrical dimension of the Interrogator and Me

5t 1 MHz or 8 times the data rate, whichever is“greater. The frequency analyser shall use
bction.

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

2.3 Tagresponse time
 setup for this test shall be as'described in chapter 4.2.2.1.

2.4 Tag bit rate accuracy test setup

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

2.5 Tagstate storage time test setup

b setupsfor this test shall be as described in chapter 4.2.2.1.

4.2

nechoic or
B when the

asurement

b spectrum analyser shall be to a RBW of 30 kHz, a VBW of 100 kHz. The minimum span should be at

max peak

hall except

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

The DUT shall be a tag including all means in order to 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 of the
major power radiation of the interrogator in a distance

2L’ 2L’
dT,IA > 7 ) dT,MA > 7

with L being the maximum dimension of the interrogator antenna according to Figure 4.
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5 Conformance tests for ISO/IEC 18000-6 Type A

5.1

5.1.1

5.1.1.1

Functional tests of interrogator
Interrogator modulation test

Test objective

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

required fo

5.1.1.2

The interrq
regulations|

In case the

each RF band.

Measurem
each opers

A digital o3
provided by

5.1.1.3

The test re
determineg

Furthermore, the DUT and the sense antenna orientation and position, as well as the used interrogator ou

power and

Test procedure

Test report

r nppraﬁnn aof hgq

gator shall transmit an Init_round_all command at the maximum power allowed’ under
of the selected carrier frequency for testing.

interrogator is intended for operation of non-overlapping RF bands, then this‘test shall be done
ents shall be done with a sense antenna positioned at a distance dg.= 3 A and dg = 10 A and
tion mode.

cilloscope as specified in Annex D and the sense antenna‘shall be used to record the wavef
the interrogator.

port shall give the measured values of the parameters according Table 4. The pass/fail conditio
whether the measured values are withingthe requirements as specified in ISO/IEC 1800

the used operation frequency shall be recorded.

Table 4~ Measurements to be made

Parameter | Conditions

D Default modulation operation mode
Fapr Default modulation operation mode
Tapf Default modulation operation mode

5.1.2

5.1.2.1

Int1rrogator demodulation and turn around time

the

for

for

prm

nis

D-6.
put

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

5.1.2.2

demodulating signals from the tags,

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

Test procedure

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

Measurements shall be done with a tag emulator positioned at drg = 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 pase the interrogator is design for shorter communication distances, then the distancerdiz may be
degreased and the actual used value shall be mentioned in test report.

\J

The interrogator (digital) demodulator shall accept the tag response including verification efithe CR

5.112.3 Test report
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 DUT and the tgg emulator

origntation and position, as well as the used interrogator output power and’the used operation frequiency shall
be recorded.

5.2 Functional tests of tag
5.2|1 Tag demodulation and turn around time

5.2(11 Test objective
The objectives of this test are to verify whetherthe tag is capable of
— demodulating signals from the intérrogator,

— receiving the data transmitted by the interrogator after the minimum specified response t9 command
turn-around time.

5.2]1.2 Test procedure
The test interrogator.shall transmit an Init_round_all (see clause B.1.1) command.
The tag (DUT)shall receive the command provided by the interrogator and shall provide an appropriate

response. Aftef. complete reception of the tag response the interrogator shall generate a Next_slot command
within the_minimum specified turn around time between tag response and interrogator command.

Mepsufements shall be done by verifying that the tag detected the command appropriately by means of
evatuationofits TeSPOSE” Measurementsstattbedoneat P| =2 Pl,min ortheminimom iag 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| i, as following:

1

T,min
G IA

P =4md] .S

I,min

In case the interrogator is design for shorter communication distances, then the distance dg may be
decreased and the actual used value shall be mentioned in test report.
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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 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
5.2.1.3 Testreport
The test result shall be recorded as successful or unsuccessful. The test report shallcontain the tag dista
to the intefrogator. Furthermore, also the set up turn around time from the tag ‘response to interrog
command, |the DUT and the interrogator orientation and position, as well as'‘the used interrogator ou
power and [the used operation frequency shall be recorded.
5.2.2 Tag backscatter
5.2.21 Test objective

The objeclive of this test is to verify that the tag provides the appropriate modulation waveform

backscatte
Measurem

Figure 4, |
measurem

5.2.2.2

Measurem
antenna at

Where P|

A vector si
and Q vers|

Test setup

- strength required to be successfully detected ‘and received by the interrogator.
ents are carried out in an anechoic chamber in bistatic antennas configuration as showr

bnt of the difference of re-radiated power issued only from the tag, and thus find the ARCS.

Test procedure

ents shall be done with a-tag positioned dy |4 = 1m and dr s = 1m away from the interrog
a power Py i

inis the minimum power allowing the DUT tag activation.

gnal analyseras specified in Annex E shall be used to record the quadrature baseband voltag
us time.

shall'be calibrated to determine antennas gain and mismatch and also cables loss, to be taking

nce
htor
put

and

in

and Q signals are measured with and-without the tag present in the anechoic chamber that allpws

htor

s |

1%

into accoun

t for all power measurements

Delta radar cross-section measurement procedure:

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

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

Using the power meter determine the power at the entrance of the transmit antenna Pe, which is

defined as the average power measured over at least 100us period during the continues waves
signal following the signal generator command.

10
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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 at least
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 captu

re | 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 (7, ,/Q, ,)and (1, /0. ).

below:

AR rms) = (1, =10 40, =00%) =1y =10 +(© 4= 0.)*)

8) Define the ARCS of the DUT tag using the radar equation given below:

AP 2
ARCS = lag 47 (4—”j
P, Go,-Go,. (O

rE This procedure is based on “UHF RFID Tag Delta Radar-Cross Section (ARCS) Measurement” do
ography.

2.3 Testreport
b test report shall give the measured valuesgof ARCS. The pass/fail condition is determined v
bsured values are within the requirements.as specified in figures in ISO/IEC 18000-6 and thg
CS is at least above the value fromISO/IEC 18000-6. Furthermore, the DUT and the

ntation and position, as well as the used interrogator output power and the used operation freq
fecorded.

3 Tag response time

3.1 Test purpose
 objective of this test is to verify the tag response time Trs referencing the parameters in ISO/IE
3.2 Testprocedure

b interrogator shall transmit a Init_round_all command (See clause B.1.1) at the maximum poy
erthe regulations of the selected carrier frequency for testing.

7) Measure the difference of power issue from the DUT tag backscattering according to the equation

cument, see

hether the

evaluated
nterrogator
Lency shall

C 18000-6.

ver allowed

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

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

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

©IS
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5.2.3.3 Testreport

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

Type.

5.2.4 Tag bit rate

5.2.41 Test objective
The objective of This Test is 1o verity the bil rate accuracy and data rate of the return link by verification of [the
Trlb paramgter.
5.2.4.2 Test procedure
The interrogator shall transmit a Init_round_all command (See clause B.1.1)at the maximun® power allowed
under the regulations of the selected carrier frequency for testing.
The tag rgsponse waveform shall be recorded by a oscilloscope as specifiedin“Annex D using the [tag
backscattef test setup, the tag positioned dr | = 3 A and dy a = 3 A away from the test interrogator antenrjas.
The bit ratg accuracy shall be measured on the preamble of the tag responsefor each type respectively.
The average on the first seven bits of preamble shall be used to measure-the bite rate accuracy.
5.24.3 Testreport
The test report shall give the measured values of bit rate calculated according the following formulas:

Tyy =Trp

7
bit rafe =
7Ty,

The pass/fail condition is determined whether the measured values are within the requirements as specifie in
clause 6.5.4 for type A in ISO/IEC 18000-6.
5.2.5 Tag state storage time
5.2.5.1 Test objective
The objective oftthis test is to verify the state storage time of the tag if the energising field is absent or
insufficient
5.2.5.2 Test procedure

The interrogator shall transmit a Init_round_all command (See clause B.1.1) at the maximum power allowed

under the r

egulations of the selected carrier frequency for testing.

After the end of mandatory command sent by the generator, the field shall be shut down for a specified time

during two
For type A

a)

12

tag states.

the following shall be done:

Quiet state

© ISO/IEC 2011 — All rights rese
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The test shall be executed for shutoff time equal to the lower limit value of time defined in
ISO/IEC 18000-6 on which the tag has to keep the Quiet state.
b) Other states
The test shall be executed for shutoff time equal to the lower limit value of time defined in
ISO/IEC 18000-6 during which the tag has to retain its state.
NOTE An example for the measurements is given in Clause G.2.
5.26-3—TFestreport
The test report shall give the tested values of limit storage state time. The pass/fail condition is determined
whether the measured values are within the requirements in the ISO/IEC 18000-6 Timing Specification for Tag

sta

6.1

6.1

6.1

The
req

6.1

The
allg

In g
ead

Me
eaq

Ad
pro

6.1

e storage for Type A.

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

1.1  Test objective

b objective of this test is to verify that the interrogator provides the appropriate modulatior]
uired for operation of tags.

1.2 Test procedure

e interrogator shall transmit a GROUP_SELECT_EQ command (see Clause B.2.1) at the maxin
wed under the regulations of the selectéd carrier frequency for testing.

ase the interrogator is intended for operation of non-overlapping RF bands, then this test shall
h RF band.

asurements shall be done with a sense antenna positioned at a distance dg = 3 1 and dg = 1
h operation mode.

igital oscilloscope’as specified in Annex D and the sense antenna shall be used to record the
vided by the interrogator.

1.3 _<Test report

waveform

num power

be done for

0D A and for

waveform

condition is

The

 test report shall give the measured values of the parameters according Table 6. The pass/fail

determined whether the measured values are within the requirements as specified in ISO/IEC 18000-6.
Furthermore, the DUT and the sense antenna orientation and position, as well as the used interrogator output
power and the used operation frequency shall be recorded.

© ISO/IEC 2011 — All rights reserved
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Table 6 — Measurements to be made

6.1.2 Intg

6.1.2.1
The objecti
de
red

6.1.2.2

The interro
allowed un

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

rrogator demodulation and turn around time

Test objective

ves of this test are to verify whether the interrogator is capable of
modulating signals from the tags,

eiving the data transmitted by the tag emulator after the minimium specified turn-around time.

Test procedure

gator shall transmit a GROUP_SELECT_EQ command (see Clause B.2.1) at the maximum po
Her the regulations of the selected carrier frequency for testing.

After the command provided by the interrogator has beéen sent and after the minimum turn around time, a

emulator a
a minimum
command,

When the i
RF band.

Measurem
tag respon

In case th
decreased

The interro

6.1.2.3

5 specified in Annex F shall transmit a typical response to the GROUP_SELECT_EQ comman
ARCS specified in ISO/IEC 18000-6 (Fag: 7d. The tag emulator does not need to demodulate
but shall only detect its end to respend after the minimum turn-around time.

nterrogator is intended for operation of non-overlapping RF bands this test shall be done for e
ents shall be done with a.tag emulator positioned at dtg = 10 A for both the minimum and maxin
be data rate, i.e. theturn around time from interrogator command to tag response.

e interrogator, is—design for shorter communication distances, then the distance dg may
and the actualused value shall be mentioned in test report.

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

Test report

wer

tag
i at
the

ach

um

be

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 DUT and the tag emulator
orientation and position, as well as the used interrogator output power and the used operation frequency shall
be recorded.

14
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Functional tests of tag

1 Tag demodulation and turn around time

11  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-
around time.

6.2|11.2 Test procedure

The test interrogator shall transmit a GROUP_SELECT_EQ command (see Clause B.2\1).

The tag (DUT) shall receive the command provided by the interrogator and shall provide an appropriate

response. After complete reception of the tag response the interrogator shall generale a new

GROUP_SELECT_EQ command within the minimum specified turn around time between tag res

intd

Me
evd
derf

The

rrogator command.
bsurements shall be done by verifying that the tag detected thescommand appropriately by
sity St min for each operation type of the interrogator command-data rate.

 power density St ., is related to the test interrogator fadiated power P, ., as following:

1

14

2
Prmin =47d7 1457 min

ponse and

means of

luation of its response. Measurements shall be done at P| = 1,2.P| ;; or the minimum tag activation power

In pase the interrogator is design for shorter communication distances, then the distance dig may be
degreased and the actual used value shall:be mentioned in test report.
The test shall be seen as successful;ywhen 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 typeq according
Table 7.
Table 7 — Setups of waveforms
Setup number | Setup description Parameter setting
B-1 Minimum modulation index for low modulation index|M = Mmin
operation mode
B2 Maximum maodulation index for low maodulation 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
© ISO/IEC 2011 — All rights reserved 15
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6.2.1.3

Test report

The test result shall be recorded as successful or unsuccessful. The test report shall contain the tag distance
to the interrogator. Furthermore, also the set up turn around time from the tag response to interrogator
command, the DUT and the interrogator orientation and position, as well as the used interrogator output

power and

the used operation frequency shall be recorded.

6.2.2 Tag backscatter

6.2.2.1

Test objective

The objeclive of this test is to verify that the tag provides the appropriate modulation waveform

backscatte
Measurem

Figure 4, |
measurem

6.2.2.2

Measurem
antenna at

Where P

A vector si
and Q vers|

Test setup
into accoun

Delta radar
TH
TH
U
dg
Si

TH
Wi

W

- strength required to be successfully detected and received by the interrogator.
bnts are carried out in an anechoic chamber in bistatic antennas configuration @s showr

bnt of the difference of re-radiated power issued only from the tag, and thus find>the ARCS.

Test procedure

ents shall be done with a tag positioned dy |4 = 1m and dr s M away from the interrog
a power P min.

inis the minimum power allowing the DUT tag activation.

gnal analyser as specified in Annex E shall be used¢oyrecord the quadrature baseband voltag
us time.

shall be calibrated to determine antennas gain’and mismatch and also cables loss, to be taking
t for all power measurements.

cross-section measurement procedure;

e signal generator shall be set to(the required test frequency.

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

5ing the power meteridetermine the power at the entrance of the transmit antenna Pe, whic
fined as the average' power measured over at least 100us period during the continues wa

jnal following the signal generator command.

e signal analyser shall be set to measure the quadrature baseband | and Q voltages versus ti
th a sampling rate of at least 5Msps.

thout-the tag placed in the anechoic chamber, the signal analyser shall be set to capture at Ig

and

in

and Q signals are measured with and without the tag present in the anechoic chamber that allpws

htor

14

e

nis

ves

ne,

ast

1(

Ops’period of | and Q samples at the continues wave just following the signal generator commg

nd,

determine the Ic and Qc voltages levels.

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 (7, ,/Q, ;) and (1, /0. ).

below:

16

AP rms) = (1, =) 40, =00%)~((1 1) +(0., 0]

Measure the difference of power issue from the DUT tag backscattering according to the equation
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8) Define the ARCS of the DUT tag using the radar equation given below:

AP 2
ARCS — tag 4 (47[ j
GOt ’GOr A

e

6:2011(E)

NOTE This procedure is based on “UHF RFID Tag Delta Radar Cross Section (ARCS) Measurement” document, see
bibliography.
6.2|2.3 Test report

Thd
me
AR
oridg
be

6.2

6.2

The
1Sd

6.2

The
allg

The
dr,

The
NO
6.2

The
wh

b test report shall give the measured values of ARCS. The pass/fail condition is\determined v
bsured values are within the requirements as specified in figures in ISO/IEC-1:8000-6 and thd
CS is at least above the value from ISO/IEC 18000-6. Furthermore, the DUT and the
ntation and position, as well as the used interrogator output power and.thé.used operation freq
Fecorded.

3 Tagresponse time

3.1 Test objective

b objective of this test is to verify the tag response time Quiet referencing the par
/IEC 18000-6.

3.2 Test procedure

e interrogator shall transmit a GROUP_SELECT_EQ command (see Clause B.2.1) at the maxin
wed under the regulations of the selec¢ted carrier frequency for testing.

b measurements shall be done“using the tag backscatter test setup, the tag positioned dr |,
1A = 3 A away from the test.interrogator antennas.

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

[E An example for the measurements is given in Clause G.1.
3.3 Testreport
b test report shall give the measured values of turn around time. The pass/fail condition is

pthef the measured values are within the requirements for the response time specified to the|
e.

hether the

evaluated
nterrogator
Liency shall

hmeters in

num power

=3 L and

Hetermined
respective

Tyq

6.2.4 Tag bit rate

6.2

.41  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
Trlb parameter.

© ISO/IEC 2011 — All rights reserved
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6.2.4.2

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.

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 A and dy a = 3 A away from the test interrogator antennas.

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

The average-on the-first-sevenbitsof pICGIIIb:U shaltHbetsedtomeastrethebiterate accuracy-
6.2.4.3 Test report
The test report shall give the measured values of bit rate calculated according the following formy
(see Annex G):
;
_ 21Trlbn
rlb _avkrage — 7
. 1
bit rage =

rlb _average

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

ISO/IEC 1§
6.2.5 Tag

6.2.5.1

The object
insufficient

6.2.5.2

The interro
selected cs

After the e
during two

The test sh
be still be s

000-6 Type B.

state storage time

Test objective

ve of this test is to verify the state storage time of the tag if the energising field is absen

Test procedure

gator shall transmit a . READ command at the maximum power allowed under the regulations of
rrier frequency for testing.

nd of mandatery command sent by the generator, the field shall be shut down for a specified {
tag states:

all ble executed for a shutoff time of tpg gg defined in ISO/IEC 18000-6 and the flag DE_SB s
et\when verified. B

as

d in

or

the

me

hall

NOTE

6.2.5.3

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

Test report

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

tbe_sB-

18
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7 Conformance tests for ISO/IEC 18000-6 Type C

71

71.

Tag functional tests

1

7111

Tag Frequency range

Purpose

6:2011(E)

The purpose of this test is to verify that the DUT tag shall be capable of receiving power from and

co '\mllnir‘q’ring with infnrrngq’rnre within the frpqunnr‘y range from 860 MHz to 960 MHZz

71

Tad

1.2

frequency range, measurement procedure:

1)

Procedure

The waveform generator amplitude shall be set to the maximum valueoauthorized b
regulations.

y the local

2) The signal analyser Trigger shall be set to frequency mask trigger'waiting tag response| the signal
analyser trigger will be active if the tag response is present.
3) The signal generator shall be set with all parameters defined in Table 8 and with the firgt test case
parameters defined in Table 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 forall the test cases defined in Table 9.
Table 8 — Tag frequency range test parameters
THST : Tag frequency range
RF PARAMETERS
Power EIRP (dbm) : maximum power authorized Frequency (MHz) : Variable
Mqdulation type: DSB-ASK Modulation index : 90 %
PROTOCOL SETTINGS
Cdmmand : Query.
Parameters DR:8 M:1 Trext:0
Tirt'lings Tari (us):25 PW(us): 12,5 RTcal(us): 62,5 TRcal(ps): 100
[
Table 9 — Tag frequency test cases
Frequency (MHz)
1 866
2 915
3 922
4 953
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7.1.1.3 Testreport

The test report shall give for each test point all communication parameters and the test verdict pass or fail, the
pass condition for each point is obtained when the signal analyser is triggered that means that the tag is

working at

the test frequency.

7.1.2 Tag demodulation capability

7.1.21 Purpose

The purpo$eof this test is 10 verity that the DUT 1ag shall be capable of demodulating all three modula

types DSB

7.1.2.2

Tag demodulation capability, measurement procedure:

ASK, SSB-ASK and PR-ASK.

Procedure

ion

1) THe waveform generator amplitude shall be set to the maximum value authorized by the Igcal

re

2) TH
an

3) THe signal generator shall be set with all parameters defined.in~Table 10 and with the first test ¢
parameters defined in Table 11 for variable test parameters.

4) A
5) W

6) T

-

hulations.

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

QUERY command shall be continuously sent followed by the continuous wave.
bit until the signal analyser is triggered, if it is nottriggered in 1 s, then finish the test case.

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

Table 10 — Tag demodulation capability test parameters

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

Ase

TEST : Tag demodulation capability
RF PARAMETERS
Power EIRP|(dbm) : maximum power-authorized Frequency (MHz) : Variable
Modulation type: Variable Modulation index : 90 %
PROTOCOL SETTINGS
Command : Query
Parameters DR:8 M:1 Trext:0
Timings Tar(ps)25 PW(IS)—12;5 RTcaf(ps) 62,5 TRcaf(ps)—100
20 © ISO/IEC 2011 — All rights reserved
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Table 11 — Tag demodulation capability test cases

Frequency (MHz) Modulation type
DSB-ASK
SSB-ASK
PR-ASK
DSB-ASK
SSB-ASK
PR-ASK
DSB-ASK
SSB-ASK
RR-ASK
DSB-ASK
SSB-ASK
PR-ASK

866

915

922

953

el el = % B R (S T N ) S

7.1|12.3 Test report
The test report shall give for each test point all communication parameters and-the test verdict pass or fail, the

pags condition for each point is obtained when the signal analyser is triggered that means thaf the tag is
working at the test frequency and modulation.

7113 Tag duty cycle

7.1{3.1  Purpose

The purpose of this test is to verify that the duty cycle fer FMO and Miller encoding, shall be a rhinimum of
45 Po and a maximum of 55 %, with a nominal value:of 50 %.

7.113.2 Procedure
Tag duty cycle, measurement procedure;

1) The waveform generator .@mplitude 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, and with the first test case
parameters defined in Table 13 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 versys time.

6) In the demodulated trace data, measure the duty cycle for 00-data and 11-data sequencg 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.
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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(ys): 3*Tari TRcal(ps): Variable
Table 13 — Tag duty cycle test cases
Frequehcy (MHz)| M D |Tari (us) TRcal (us) Frequency (MHz)| M | D |Tari(gs) TRcal (us)
1 64/3 | 6,25 |33,3 (LF=640 KHz) 13 64/3{ 6,25 |33,3 (LF=640 }1Hz)
2 1 64/3 | 12,5 |66,7 (LF=320 KHz) 14 1 64/3] 12,5 |[66,7 (LF=320 }1Hz)
3 8 25 200 (LF=40 KHz) 15 8 25 200 (LF=40 KI|-Iz)
4 64/3 | 6,25 |33,3 (LF=640 KHz) 16 64/3| 6,25 |33,3 (LF=640 }1Hz)
5 2 64/3 | 12,5 |66,7 (LF=320 KHz) 17 2 64/3| 12,5 |66,7 (LF=320 l1Hz)
6 B66 8 25 200 (LF=40 KHz) 18 915 8 25 200 (LF=40 KI|-Iz)
7 64/3 | 6,25 |33,3 (LF=640 KHz) 19 64/3| 6,25 |33,3 (LF=640 l1Hz)
8 4 64/3 | 12,5 |66,7 (LF=320 KHz) 20 4 64/3] 12,5 |[66,7 (LF=320 }1Hz)
9 8 25 200 (LF=40 KHz) 21 8 25 200 (LF=40 KI|-Iz)
10 64/3 | 6,25 |33,3 (LF=640 KHz) 22 64/3| 6,25 |33,3 (LF=640 }1Hz)
1 8 64/3 | 12,5 |66,7 (LF=320 KHz) 23 8 64/3| 12,5 |66,7 (LF=320 l1Hz)
12 8 25 200 (LF=40 KHz) 24 8 25 200 (LF=40 KHfiz)
Frequepcy (MHz)| M D |Tari (us) sFRcal (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 }1Hz)
26 1 64/3 | 12,5 |66,7 (LF=320 KHz) 38 1 64/3] 12,5 |[66,7 (LF=320 }1Hz)
27 8 25 200 (LF=40 KHz) 39 8 25 200 (LF=40 KI|-Iz)
28 64/3{ 6,25 |33,3 (LF=640 KHz) 40 64/3| 6,25 |33,3 (LF=640 }1Hz)
29 2 64/3 | 12,5 |66,7 (LF=320 KHz) 41 2 64/3| 12,5 |66,7 (LF=320 l1Hz)
30 hoo 8 25 200 (LF=40 KHz) 42 953 8 25 200 (LF=40 KI|-Iz)
31 64/3 | 6,25 |33,3 (LF=640 KHz) 43 64/3| 6,25 |33,3 (LF=640 l1Hz)
32 4 64/3 | 12,5 |66,7 (LF=320 KHz) 44 4 64/3] 12,5 |[66,7 (LF=320 }1Hz)
33 8 25 200 (LF=40 KHz) 45 8 25 200 (LF=40 KHz)
34 64/3 | 6,25 |33,3 (LF=640 KHz) 46 64/3| 6,25 |33,3 (LF=640 KHz)
35 8 64/3 | 12,5 |66,7 (LF=320 KHz) 47 8 64/3| 12,5 |66,7 (LF=320 KHz)
36 8 25 200 (LF=40 KHz) 48 8 25 200 (LF=40 KHz)

71.3.3 Testreport

The test report shall give for each test point all communication parameters and the test verdict pass or fail, the
pass condition for FMO tag 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 symbol is in the range 50 % + 5 %.
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7.1.4 Tag preamble

71.

41

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.

71.4.2 Procedure
Tag |JI odarll Ib:U, Mo Aour CITiet It |JI UUUduI U:
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 firgt test case
parameters defined in Table 16 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 versys time.
6) Inthe demodulated trace data, capture and verify thedag preamble.
7) The steps 3) to 6) shall be repeated for all the tést)cases defined in Table 16.
Table 14 — Tag preamble test parameters
THST : Tag preamble
RF PARAMETERS
Power EIRP (dbm) : maximum power authorized Frequency (MHz) : Variable
Mqdulation type: DSB-ASK Modulation index : 90 %
PROTOCOL SETTINGS
Cgmmand : Query
Parameters DR:.8 M: Variable Trext: Variable
Tithings Tari(us): 25 PW(us): 12,5 RTcal(us): 62,5 TRcal(ps): 100
Table 15 — Tag preamble test cases
Freq (MHz)| M | TRext Freq (MHz)] M TRext Freq (MHz)] M | TRext Freq (MHz)] M | TRext
1 1 0 9 1 0 17 1 0 25 1 0
2 1 10 1 18 1 26 1
3 5| o 1 5 0 19 > | O 27| 5 | 0
4 866 1 12 915 1 20 922 1 28| 953 1
5 4 | O 13 4 0 21 4 0 29 Y
6 1 14 1 22 1 30 1
7 8 0 15 8 0 23 8 0 31 g | O
8 1 16 1 24 1 32 1
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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 DUT tag preamble is as described in ISO/IEC 18000-6 Type C.

7.1.5 Tag link frequency tolerance and variation

7.1.51 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 AZ Wi € tolerance defined In -6 Type C and 1o verity that the frequency variation
during the fag backscattering is in the range + 2,5 %.

7.1.5.2 Procedure
Tag link frgquency tolerance and variation, measurement procedure:

1) THe waveform generator amplitude shall be set to the maximum valué_authorized by the lIgcal
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 16 and with the first test chse
parameters defined in Table 17 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) THe steps 3) to 5) shall be repeated(for all the test cases defined in Table 17.

Table 16 — Tag link frequency tolerance 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

Command : Query

Parameters DR: Variable M: 1 Trext:1
Timings Tari (us): Variable PW(us):0,5*Tari RTcal(ps):3*Tari TRcal(ps):Variable
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Table 17 — Tag Link frequency tolerance an variation test cases

Frequency (MHz) Tari (us) D TRcal (us)
1 6,25 6413 33,7 (LF=640 KHz)
2 866 125 R 66.7(LF=320 KHz)
3 25 8 200 (LF=40 KHz)
) 6.25 6413 33,7 (LF=640 KHz)
5 915 125 6413 66,7(LF=320 KHz)
p 25 8 200 (LF=40 KHz)
7 625 6413 33.7 (LE=640 KHz)
: 922 125 R 66.7(LF=320 KHz)
P 25 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)
12 25 8 200 (LF=400KHz)

5.3 Test report
b test report shall give for each test point all communication parameters and the test verdict pasd

s condition for each point is obtained if the tag link frequency:respects the tolerances defined
00-6 Type C and the variation of the link frequency during tag\backscattering is in the range + 2

6 Tag link timing T1
6.1  Purpose

b purpose of this test is to verify that the tagimieets the link timing parameter T1 which defined th
rrogator transmission to tag response.

6.2 Procedure
timing parameter T1, measurement procedure:

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

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

3) The-sighal generator shall be set with all parameters defined in Table 18 and with the firg
parameters defined in Table 19 for variable test parameters.

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

s or fail, the
in ISO/IEC
5 %.

e time from

y the local

t test case

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

6) Measure the tag link timing parameter T1, from the last rising edge of the last bit of the |
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 2011 — 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

Command : Query
I
Parameters 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 (ps)
1 6,25 64/3 33,7 (LF=640"KHz)
2 866 125 6413 66,7(LF=320 KHz)
3 25 8 200(LF=40 KHz)
4 6,25 64/3 38,7 (LF=640 KHz)
5 915 125 R 66,7(LF=320 KHz)
6 25 8 200 (LF=40 KHz)
7 6,25 6413 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 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 paint-is obtained if the measured link timing parameter T1 is in the rapge
MAX(RTca ,10Tpri) x (1 £ KT )% 2us as defined in ISO/IEC 18000-6 Type C.
7.1.7 Tag link timing T2
71.71 Purpose

The purpose of this test is to verify that the tag meets the link timing parameter T2, the tag under test shall not

start backs

7.1.7.2

cattering its Ull before T2 minimum of 3Tpri and after T2 maximum of 32Tpri.

Procedure ( reply state)

Tag link timing parameter T2, measurement procedure:

1)

regulations.

2) Th

26

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

The waveform generator amplitude shall be set to the maximum value authorized by the local
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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 22 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.

N
-+

ctana 2\ o B
14

TIThe o hall K o tod for tha falloa e
TIC—StC PSSO to LI~

o a a
T o PTaOtCUTOTtTCTOTOwWiTTgT

i) atag DOES respond to an Interrogator command issued at 3Tpri;

i) atag DOES respond to an Interrogator command issued at 20Tpri;

Table 20 — Tag link timing T2 testparameters

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 Fable 22.

THST : Tag link timing T2

RF PARAMETERS

Power EIRP (dbm) : maximum power authorized Frequency (MHz) : Variable
Mqdulation type: DSB-ASK Modulation index : 90 %
PROTOCOL SETTINGS
Cdmmand : Query, Ack
Parameters DR: Variable M: 1 Trext:1
Tithings Tari (us): Variable PW(jis):0,5*Tari RTcal(us):3*Tari TRcal(ps):Variable
7.1{7.3  Procedure ( acknowledge state)

Tag

9

link timing parameter T2, measurement procedure:

regulations.

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

y the local

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 21 and with the first test case

parameters defined in Table 22 for variable test parameters.

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

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

command shall be sent after T2 =10Tpri

© ISO/IEC 2011 — All rights reserved
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6) Wait until signal analyser is triggered, capture the demodulated tag reply trace power versus time.

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

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

i) a tag DOES respond to an Interrogator command issued at 3Tpri;

ii) atag DOES respond to an Interrogator command issued at 20Tpri;

iii) atag DOES NOT respond to an Interrogator command issued at 32Tpri.

9) [The steps 3) to 8) shall be repeated for all the test cases defined in Table 20.

Table 21 — Tag link timing T2 test parameters

TEST : Tag fink timing T2

RF PARAMETERS

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

Command : Query, Ack, Req_RN

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

Table 22 — Tag Link timing T2 test cases

Frequency (MHz) Tari (ps) D TRcal (ps)
1 6,25 6473 33,7 (LF=640 KHz)
2 866 125 R 66.7(LF=320 KHz)
3 25 8 200 (LF=40 KHz)
2 6,25 6413 33,7 (LF=640 KHz)
5 915 125 6413 66,7(LF=320 KHz)
p 25 8 200 (LF=40 KHz)
7 6,25 6413 33,7 (LF=640 KHz)
8 922 125 R 66.7(LF=320 KHz)
9 25 8 200 (LF=40 KHz)
10 6,25 6413 33,7 (LF=640 KHz)
1 953 125 64/3 66,7(LF=320 KHz)
12 25 8 200 (LF=40 KHz)
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Test report

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

7.1.8 Tag state diagram

7.1.8.1  Purpose

The purpose of this test is to verify that the DUT tag implements the correct state machine as described in
ISQMTET T8000-6 Type C.

7.118.2 Procedure

Tag state diagram, testing procedure:

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

2) The tag’s AP and KP shall be set to non-zero for an appropriate pre-conditioning of the tes

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

4) The signal generator shall be set with all parameters defined in Table 23.

5) The DUT tag shall be set to the first test initial staté “Ready”, in order to put the DUT tag into the Test
initial state, lookup the corresponding state(transition sequence in Table 24, then set| the signal
generator to apply the state transitions described in the state transition sequence column| by looking
up the corresponding commands in Table235.

6) Set the signal generator to send "all commands defined in “Ready states transitiong” Table in
Annex A.

7) Check if the DUT tag is in the ,expected target state.

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

Table 23 — Tag state diagram testing

Test: tag state diagram testing

RF PARAMETERS
Power EIRP (dbm) : Maximum authorized Frequency (MHz) : 866 or 915 or 922 or 953
Modulation type: DSB-ASK Modulation index : 90 %
Command : Query
Parameters DR:8 M:1 Trext:0 DR:8
Timings Tari (us):25 PW(us): 12,5 RTcal(us): 62,5 TRcal(ps): 100 Tari (us):25
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Table 24 — 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 Off > Ready—-> Arbitrate> Reply-> Acknowledged-> Open
Secured Power Off > Ready—> Arbitrate> Reply> Acknowledged> Open—> Secured
Killed Power Off > Ready-> Arbitrate> Reply-> Acknowledged-> Open-> Secured-> Killed
Table 25 — State Transition Table
State > Next State Signal generator command DUT tag'reply
Power Off|> Ready Power On >
< None
Ready-> JArbitrate Query [slot<> 0] >
< None
Arbitratet> Reply QueryAdjust [slot = 0] >
< New RN16
Reply—> AcKnowledged ACK [valid RN16] >
< ull
Acknowledded-> Open Req_RN [valid RN16 & access password<>0] 7
< Handle
Open-> Hecured Access [valid handle & valid access password] >
< Handle
Securedp Killed Kill [valid handle & valid kill password] >
< Handle
7.1.8.3 Testreport
The test report shall give for each test/case all communication parameters and the test verdict pass or fail,[the
pass condifion for each point is obtained if the tag implement all correct transition from all diagram states.
7.2 Intefrogator functional tests
7.2.1 Intgerrogator-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 ISO/IEC 18000-6 Type C.

7.21.2

Procedure

Interrogator data encoding, measurement procedure:

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

30
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2) The DUT 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.
3) The DUT interrogator shall be set to send a QUERY command followed by the continuous wave.
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 data-0 and data-1 durations from interrogator preamble trace.
7) The steps 2) to 6) shall be repeated for all the test cases that are supported by the DUT |nterrogator
and compliant with local regulation.
8) The steps 2) to 7) shall be repeated for all DUT interrogator supported frequencie$)and modulations.
Table 26 — Interrogator data encoding test parameters
THST : Interrogator data encoding
RF PARAMETERS
Power EIRP (dbm) : max power authorized Frequency(MHz) : Interrogator supported frequencjes
Maqdulation type: Interrogator supported modulations Modulation index : Variable
PROTOCOL SETFTINGS
Cgmmand : Query
Parameters DR:64/3 M:1 Trext:1
Tiljnings Tari (us):Variables PW(us):0,5%Tari E;Zi(g?l:f:r?xed number of TRcal(us):Variable
Table 27 — Interrogator data encoding test cases
Tari (us) = 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
s (data_1= 25 ps) 100
9 2,5*Tari 80
10 25 (data_1= 37,5 ps) 100
T 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

7.2.21 Purpose

The purpos

and shall b

7.2.2.2

Interrogato

1) THe DUT interrogator shall be configured for transmitting at the maximum® power, at the

SuU

2) The DUT interrogator shall be set with all parameters defined in Table’28 and with the first test ¢
parameters defined in Table 29 for variable test parameters.

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

4) THhe signal analyser shall be set to power versus time mede.

5) W.

e the same for a data-0 and a data-1 as described in ISO/IEC 18000-6 Type C.

Procedure

I RF envelope parameters, measurement procedure:

pported frequency and modulation type.

bit until signal analyser is triggered, capture all therxdemodulated trace power versus time.

b€ Of this test IS 10 verity all the parameters pulse modulation deptn, rise time, 1all time, and PW,

first

Ase

6) Measure the DUT interrogator PW and envelope rise and fall time as described in ISO/IEC 18000-6

Type C. The parameter pulse modulation depth shall be measured.

7) Th
an|

8) TH

e steps 2) to 6) shall be repeated forall the test cases that are supported by the DUT interrog
d compliant with local regulation,

e steps 2) to 7) shall be repeated for all DUT interrogator supported frequencies and modulation

Table 28 — Interrogator RF envelope test parameters

htor

(g

TEST : Intefrogator RF envelope parameters

RF PARAMETERS

Power EIRP|

(dbm)~“max power authorized Frequency (MHz) : Interrogator supported frequencies

Modulation t

4pe: IntiwogatOF supponed modulations Modulation-index—Variable

PROTOCOL SETTINGS

Command : Query

Parameters DR:64/3 M:1 Trext:1
. . v . - RTcal(us):A fixed number Vari
Timings Tari (us):Variables PW(us): Variable times of Tari TRcal(ps):Variable
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Table 29 — Interrogator RF envelope test cases

Tari (pus) = 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
o 125 0,256*Tari (PW min) 100
2 30
s 0,525*Tari (PW max) 100
9 — ) 80
0 - 0,256*Tari (PW min) 100
1 . 80
2 0,525*Tari (PW max) 100

7.2|12.3 Testreport
The test report shall give for each test case all communication parameters and the test verdict pass or fail, the

pags condition for each point is obtained if the value of the parameters shall be in the limit makimum and
mirlimum as specified in ISO/IEC 18000-6 Type C.

7.2{3 Interrogator RF power-up and power-down parameters

7.2{3.1  Purpose

The purpose of this test is to verify that the Interfogator power-up and power down RF envelopes shall comply
with RF envelope specified in ISO/IEC 18000-6 Type C.

7.2(3.2 Procedure
Intgrrogator RF power-up and power-down, measurement procedure:

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

2) The signal‘analyser shall be set to power versus time mode. RBW=VBW=1kHz

3) The-DUT 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/IEC 18000-6 Type C.

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 MI, 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 DUT 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. Monotonicity will be as required for the Power-up and Power-down of the RF

waveform

7.2.4 Interrogator preamble parameters

7.2.41 Purpose

The purpose of this test case is to verify that the preamble shall comprise a fixed-length start delimitef, a
data-0 symbol, a R=>T calibration (RTcal) symbol, and a T=>R calibration (TRcal) symbol, as described in
ISO/IEC 18000-6 Type C.
7.2.4.2 Procedure
Interrogatof preamble parameters, measurement procedure:
1) THe DUT interrogator shall be configured for transmitting at the maximum power, at the first
supported frequency and modulation type.
2) The DUT interrogator shall be set with all parameters defined in“Table 30 and with the first test chse
parameters defined in Table 31 for variable test parameters.
3) THe DUT interrogator shall be set to send a QUERY comimand followed by the continuous wave.
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 defined in
ISP/IEC 18000-6 Type C.
6) The steps 2) to 5) shall be repeated forall the test cases that are supported by the DUT interrogator
and compliant with local regulation.
7) The steps 3) to 7) shall be repeaied for all DUT interrogator supported frequencies and modulations.
Table 30 — Interrogator preamble test parameters
TEST : Interrogator preamble parameters
RF PARAMETERS
Power EIRP|(dbm) ' maximum power authorized Frequency (MHz) : Interrogator supported frequencies
Modulation t e :lltcllugatul auppuﬁcd modtiations Modutationindex—986-%
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 31 — Interrogator preamble test cases

7.2
The

pas
be

7.2

7.2

The

7.2

Intg

Tari (us) RTcal (ps) TRcal (us)
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 3*Tari 1,1*RTcal
8 3*RTcal
9 25T +RF eat
10 25 3*RTcal
1 3*Tari 1,1*RTcal
12 3*RTcal

4.3 Testreport
b test report shall give for each test case all communication parameters and“the test verdict pass

s condition is obtained for each test point if the tolerance for the duration-of data-0, RTcal and
ower than 1 % for all the test conditions and the delimiter shall be 12,5.ds +5 %.

5 Interrogator link timing T2

5.1 Purpose

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

5.2 Procedure
rrogator link timing T2, measurement pracedure:

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

2) The DUT interrogatorshall be set with all parameters defined in Table 32 and with the fir§
parameters defined'in’Table 33 for variable test parameters.

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

4) Set the_tag-emulator to backscatter an RN16 reply, the RN16 shall be sent after the typic
T1, the-DUT interrogator will send its ACK.

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

or fail, the
TRcal shall

ht the first

5t test case

wave.

al value for

ACK).

6)” Measure the link parameter, finding the end of RN16 frequency variation and the beginn

ng of ACK

©IS

frequency variation.

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

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

O/IEC 2011 — All rights reserved
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Table 32 — 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 33 — Tag link timing parameter T2 test cases

Tari (ps) 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)

7.2.5.3 Testreport

The test report shall give for each test case all commuihication parameters and the test verdict pass or fail, [the
pass condition is obtained for each test point if the measured time value shall be between T2 min and T2 max.
20 Tpri applies as the test is an interrogator test,

7.2.6 Intgrrogator link timing T3

7.2.6.1 Purpose

The purpose of this test is to verify that the DUT interrogator meets the timing parameter T3, which define|the
time an Intgrrogator waits, after'T,, before it issues another command.

7.2.6.2 Procedure

Interrogatof link-timing T3, measurement procedure:

1) The\DUT interrogator shall he (‘nnfigurpd far 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 DUT interrogator shall be set with all parameters defined in Table 34 and with the first test case
parameters defined in Table 35 for variable test parameters.

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

5) The signal analyser shall capture all demodulated trace power versus time (Select + Query).
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6) Measure the link timing T3 + T1, finding the end of Query frequency variation and the beginning of
QueryRep frequency variation, the link parameter T3 is calculated by subtracting the T1 maximum
value to the measured time (T1+T3).

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

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

Table 34 — Tag link timing parameter T3 test parameters

THST : Tag link timing parameter T3

RF PARAMETERS

Power EIRP (dbm) : maximum power authorized Frequency (MHz) : Variable

Mqd

ulation type: DSB-ASK Modulation index : 90 %

PROTOCOL SETTINGS

Cgmmand : Query

Parameters DR: Variable M:1 Trext:1

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

7.26.3 Test report

Table 35 — Tag link timing parameter T3 test cases

Tari (us) D TRcal (us)
1 6,25 64/3 33,7 (LF=640 KHz)
2 8 66,7(LF=320 KHz)
3 125 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)

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

pags

vallie for J.3,-according to ISO/IEC 18000-6 Type C.

7.2{7" nterrogator link timing T4

conditiontis obtained for each test point if the measured time value shall be greater than the minimum

7.2.71 Purpose

The
defin

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

7.2.7.2 Procedure

Interrogator link timing T4, measurement procedure:

© 180,
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1) The DUT interrogator shall be configured for transmitting at the maximum power, at the first
supported frequency and modulation type.

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

3) The DUT interrogator shall be set with all parameters defined in Table 36 and with the first test case
parameters defined in Table 37 for variable test parameters.

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

5) TH

e signal analyser shall capture all demodulated trace Power versus time (Query + QueryRep).

6) Measure the link Timing T4, finding the end of select frequency variation and the beginning of QUery
frgquency variation.

7) Th

and compliant with local regulation.

8) TH

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

e steps 3) to 7) shall be repeated for all DUT interrogator supported frequencies and modulation

Table 36 — Tag link timing parameter T2 test-parameters

htor

<

TEST : Tag

ink timing parameter T4

RF PARAMETERS

Power EIRP|(dbm) : maximum power authorized

Frequéncy (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 37 — Tag link timing parameter T2 test cases

Tari (ps) 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 60,7/(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 minimum
value for T4, according to ISO/IEC 18000-6 Type C.

38
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8

8.1

8.1.

ISO/IEC TR 18047-

Conformance tests for ISO/IEC 18000-6 Type D
Functional tests of interrogator

1 Interrogator modulation test

8.1.11  Test objective

6:2011(E)

The objective of this test is to verify that the interrogator does not modulate in any way while singulating tags

8.1
The
seld
rea

In g
ead

Me
ead

A 'S

pro
tag

8.1

The

8.1

Thd
tag

1.2 Test procedure

e interrogator shall transmit a CW carrier at the maximum power allowed under the regulat
pcted carrier frequency for testing. Ten tags shall be placed in front of the interrogator‘at 50% o
ding range.

ase the interrogator is intended for operation of non-overlapping RF bands, then this test shall
h RF band.

bsurements shall be done with a sense antenna positioned at a distance ds = 3 A and dg = 1
h operation mode.

pectrum analyzer as specified in Annex E and the sense antenna shall be used to record th
vided by the interrogator. It shall also be verified that the-interrogator was successfully singuld

S

D.

1.3 Testreport

b test report shall give the measured values ofthe parameters according Table 38.

Table 38*— Measurements to be made

Rarameter | Conditions
BW 30 dB bandwidth < 100 Hz

2 Interrogator demodulation and data decoding

2.1 Testobjective

b objectives of this test are to verify whether the interrogator is capable of demodulating signg
5, ineluding multiple TTO pages and verification of TID-U CRC.

ons of the
f maximum

be done for

D A and for

e spectrum
ting all ten

Is from the

8.1

-2:2—Testprocedure

The interrogator shall transmit a CW carrier at the maximum power allowed under the regulations of the
selected carrier frequency for testing. A tag emulator as specified in Annex F shall transmit a Type D
response as per Table 39 using the minimum maximum_hold-off _time as specified in ISO/IEC 18000-6 10.2.2
and at a minimum ARCS specified in ISO/IEC 18000-6 Tag: 7d. All other parameters shall be set at the
nominal values as specified.

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

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

© ISO/IEC 2011 — All rights reserved
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The interrogator (digital) demodulator shall accept the tag response including verification of the CRC.

Table 39 —Measurements to be made

Tag Emulator Configuration Test Outcome Notes
1 PPE Modulation Verify parameters for | Assume verification of
PPE modulation. preamble and modulation
is correct if data is
decoded.
1.1 Tlp=t Olliy Vet ify aillgic Page
detection
1.2 | TIPp-U Only with CRC error Verify TID-U error Assume detection of'one
detection CRC error implies(all
CRC errors shall\be
detected.

1.3 | TIP-U with 7 data pages containing a Verify multi page data
rariJdom distribution of an equal amount of 1 | decoding
and 0 bits.

14 TID-U with 1 data pages as in 1.3, page 1 | Verify demodulation This test, verifies the
mqdulation, separation and page 2 and page separation compliance the spread of
mqdulation tolerances configured as timing (ISO/IEC 18000- | all timing parameter
follows: 6 10.2.9.5) tolerances. |tolerances. Note each

) pages has a new pre-
o | Test1:-20%, -20%, -20% amble allowing timing
o | Test 2: -20%, -20%, +20% synchronisation.

o [ Test 3: +20%, -20%, +20%
o | Test4: +20%, -20%, -20%
o | Test5: +20%, +20%, -20%
o [ Test 6:-20%, +20%, -20%
o [ Test 7:-20%, +20%, +20%
o | Test 8: +20%, +20%, +20%

1.5 For TID-S construct 4 random (as in 1.3) Verify structured data | Assume a single correct

data sets according to-.the'examples in decoding and CRC decoding of random data
ISQ/IEC 18000-6 10.8.3 numbered as error detection. of structured data set is
follows: representative. Itis

recommended that the 4
cases contain different

o | Case:2»EQ, format with padded Ul data and data
Segment configurations.

° ( ;ase 3' EQ format
—Eo oAt

e Case 4: Maximum length E2;, format

e | Case 1: EOQp-format

Perform the following tests for each case:
e All data correct

e Ull CRC error

e Data CRC error

1.6 | Using Case 1 of 1.5 add a simple sensor Verify Simple Sensor
page according to ISO/IEC 18000-6 decoding.
10.3.3.5. Perform the following tests:
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e Simple Sensor data correct

e Simple Sensor data with a CRC error

2 Miller Modulation Verify parameters for
Miller modulation.
2.1 Perform tests 1.1-16 on Miller modulation | Verify data decoding

with link bits disabled. on Miller modulation

2.2 | Use case 4 on Miller modulation with link Verify link bit decoding

bits enabled. Perform the following tests:

e No errors induced

¢ Induce a link bit CRC error

¢ Induce a link bit down count error:
o Missing page 1
o Missing middle page

o Missing last page

8.1

The test report shall contain the tag emulator distance to.the interrogator and the ARCS value setu

rec

8.2

emplator. Furthermore, the used interrogator output{power and the used operation frequeng
brded.
Functional tests of tag

8.2

8.2

The
bag

Me
Fig
me

The

b objective of this test is/to verify that the tag provides the appropriate modulation way

2.3 Testreport

1 Tag backscatter

11  Test objective

kscatter strength required to be successfully detected and received by the interrogator.

p in the tag
y shall be

eform and

Asurements are(carried out in an anechoic chamber using a bistatic antenna configuration ag shown in

bre 3, | and Q'signals are measured with and without the tag present in the anechoic chamber
hsurementof the difference of re-radiated power issued only from the tag, and thus find the AR(C

b test-shall be performed for each modulation type supported.

8.2

1.2 Testprocedure

that allows
S.

Measurements shall be done with a tag positioned drja = 1m and drma = 1m away from the interrogator
antenna at a power P min.

Wh

ere P minis the minimum power allowing the DUT 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 taking
into account for all power measurements.

© ISO/IEC 2011 — All rights reserved
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Delta radar cross-section measurement procedure:

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

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

3) Using the power meter determine the power at the entrance of the transmit antenna Pe , which is
defined as the average power measured over at least 100us period during the continuous waves
signal following the signal generator command .

me,

4) T
Wi

5 W
1(
dd

6) W
V(Q
CQ

7) M
bd

8) Dq

Note: This|
document,

8.21.3

The test rg
measured
evaluated ;
interrogato

Test report

e signal analyser shall be set to measure the quadrature baseband | and Q voltages versus fi
th a sampling rate of at least 10 Msps.

thout the tag placed in the anechoic chamber, the signal analyser shall be set to capture-at Ig
Ous period of | and Q samples at the continues wave just following the signal generaton comma
termine the Ic and Qc voltages levels.

ltage samples at least during 10 symbols of tag reply , determinesthe | and Q volta
rresponding to the two modulation states of tag (1, ,/Q, ,) and (1, /O, )..

pasure the difference of power issue from the DUT tag backscattering according the equa
low

AP )= (1, =10 40, 00 )T 10 +(0.4 - 0)°)

bfine the ARCS of the DUT tag using the radar equation given below

AP. 2
ARCS — P 47 (47[)
GOt 'GOr A

e

procedure is based on UHF RFID Tag Delta Radar Cross Section (ARCS) Measurem
see bibliography.

port shall give the measured values of ARCS. The pass/fail condition is determined whether
values are)within the requirements as specified in Table 3 in ISO/IEC 18000-6 standard and
\RCSisat least above the value from Table 3 in ISO/IEC 18000-6. Furthermore, the DUT and
- ofientation and position, as well as the used interrogator output power and the used opera

ast
nd,

th the tag now placed in the anechoic chamber , the analyser shall be set'to capture | and Q

hes

tion

the
the
the
ion

frequency 1

shall’be recorded.

8.2.2 Data encoding

8.2.21 Test objective

The objecti

42

ve of this test is to verify the data encoding of the tag.
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8.2.2.2 Test procedure

For each data encoding type supported by the tag; program the tag with representative data and record the
TagMsg transmitted by the tag. The encoding types as specified in ISO/IEC 18000-6 clause 10 are as
follows:

8.2

The

8.2

8.2

The
10.

8.2

Re
con

8.2

The

8.2

8.2

e TID-U only

e TID-U with zero or more data pages — the test to be performed with zero and 8 data pages

e Optional Simple Sensor encoding for each of the above types.

2.3 Testreport

b test report shall provide all data types tested and the result.
3 Link bits

3.1 Test objective

b objective of this test is to verify the correctness of the link ‘bits as specified in ISO/IEC 180(
P.9.3.

3.2 Test procedure

cord all the symbols of a tag transmission and ‘inspect the link bits for correctness. The tag
figured for:

e 1Page

e 4 Pages

e 8 Pages

3.3 Testreport

b test report shall-provide the tag configuration and result.

4 Tag Timing Parameters

4.1 ~ ‘Test objective

0-6 clause

should be

Th

nhjiar\fiwn of this test is to \/nrify the +ag transmission’s-statistical distribution rnforonr\ing the pa

rameters in

ISO/IEC 18000-6 10.2.4.

8.2

4.2 Test procedure

A signal generator shall transmit a CW carrier at the maximum power allowed under the regulations of the
selected carrier frequency for testing.

An oscilloscope shall record the start and end of each TagMsg transmission as specified in ISO/IEC 18000-6
clause 10.

© ISO/IEC 2011 — All rights reserved
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The measurements shall be done using the tag backscatter test setup, the tag positioned dr s =3 A and

drma = 3 A away from the test interrogator antennas.

The test as specified in Table 40 shall be performed for each modulation type supported.

The test shall be perform for the tag configured for 1 page and should be perform for 8 pages and maximum
transmission pages supported if the test equipment can be configure to detect the start and end of multi-page

transmissions.

The tag test set shall consist of a 100 randomly selected tags from a large sample of tags (more than 10,000).

All tags must-be set to the minimum-value of m;:vimllm_hnld-nff_fimn
Table 40 — Measurements to be made
Tag Emujator Configuration | Test Method Report
1 | Verify the value of Rty to | For the full set of tags perform the Note the timing of any tag
be gre¢ater or equal than | following steps: modulations.occurred.
minimum_listen_time. 1. Place ten tags in the beam of the The testfails if any tag has
signal generator. modulated.
2. Toggle the CW a 100 cycles for 5ms
on and 5 ms off.
3. Record any tag modulations.
2. | Verify the value of Rt, to | For the each tag of the set perform the Note and record any gap
be gre¢ater or equal than | following steps: between end of transmission
symbpl_detect time for n 1. Place the taq in the beam of the sianal and start of transmission less
greater than 1. j 9 9 than symbol_detect _time.
generator.
. The test fails if any gap is less
2. Switch CW on for.20<seconds. than symbol_detect time.
3. Record each TagMsg transmission
start and end.
3. | Verify the randomness of | Using the data recoded in test 2 calculate | The mean and median values
Rt,. the gap.betveen each TagMsg shall be no less than 15ms.
transmission and note the transmission
couinb with the 1% transmission being 1.
The 1% transmission gap is measured
from the time the CW is switched on.
Calculate the mean and median of the
gaps to determine the randomness of the
gaps for all:
e 1% transmissions
e 1°'2 transmissions
e 15 transmissions
e 1°'20 transmissions
e All transmissions
8.24.3 Testreport
The test report shall indicate the deviation of the norm values as specified in ISO/IEC 18000-6 clause 10.2.2
and 10.2.4.
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8.2.5 Tag bit rate
8.2.51 Test objective

The objective of this test is to verify the bit rate accuracy and data rate of the return link

8.2.5.2 Test procedure

The interrogator shall transmit a CW carrier 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 Dnusing the tag
bagkscatter test setup, the tag positioned dr 4 = 3 A and drya = 3 A away from the test interrggator antennas.

The bit rate accuracy shall be measured on the preamble of the tag response for eachtype respect|vely.

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

8.2|5.3 Test report

The test report shall give the measured values of bit rate calculated acgording the following formula

@

TB7 = 7Trlb

bit rate =
‘Lp7

The pass/fail condition is determined whether themeasured values are over the full temperaturg range as
spqcified in clause 10.2.2 for Type D in ISO/IEC-18000-6.

8.2|6 Tag multi-page timing

8.26.1 Test objective

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

8.216.2 Test procedure

The interrogator_shall transmit a CW carrier at the maximum power allowed under the regulatjons of the
selected carrierfrequency for testing. The tag shall be configured to transmit an ID plus the maximpm number
of data pagées supported.

The tag-response waveform shall be recorded by a oscilloscope as specified in Annex D using the tag
badkseatter test setup the tag pnqifinnpd dT’:A =32 and dT’MA =32 away from the test intprmgatnr Bntennas.

The spacing between each of the packets shall be measured.

8.2.6.3 Testreport

The test report shall give the spacing in terms of number of bits calculated according the following formula:

measured

spacing =
Ty,
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The pass/fail condition is determined whether the measured values are as specified in clause 10.2.2 for Type
D in ISO/IEC 18000-6.

8.2.7 TagLBT

8.2.7.1

The objecti

8.2.7.2

Test objective

ve of this test is to verify that the tag will suspend in the presence of interrogator modulation.

Test procedure

The interrd
selected c
specified in
The tag re
backscatte
It shall be
specified in
8.2.7.3

The test re

9 Conf

9.1 Tag fu
The minim
Type C) is

the slightly
strength dr

9.1.1

9.1.1.1

The purpos
ISO/IEC 18§

The persis
a default a

Test report

Baftery assisted Passive tag.persistence time test

e
#ter thetag loss of signal relative to the tag sensitivity level.

gator shall transmit a CW carrier at the maximum power allowed under the regulations™of
arrier frequency for testing for 2 ms, thereafter it will modulate the carrier with fiverpulses
ISO/IEC 18000-6 10.2.10.

sponse waveform shall be recorded by a oscilloscope as specified in AnnexD using the
[ test setup, the tag positioned dra = 3 A and drua = 3 A away from the test interrogator antenr

verified that there are no tag responses for a minimum period of TOTAL Wakeup_timeouf
ISO/IEC 18000-6 10.2.2 after the five pulses.

port shall note any tag responses received within a time TOTAL) Wakeup_timeout.

brmance tests for ISO/IEC 18000-6 Battery Assisted Passive (BAP) Type C

nctional tests
Um requirements for BAP tags to supportISO/IEC 18000-6 clause 11 (Battery assisted pass
to support all commands and features-0f ISO/IEC 18000-6 clause 9, and that flag persistence

altered definition of meaning that\persistence times begin at the point that tag receive sig
bps below sensitivity instead of the\battery-free definition relative to tag being energized.

Purpose

e of this test is foyverify that the DUT battery assisted tag show the persistence time as define
000-6 clause 14 (Table 239).

nce time for battery assisted tag mean the time that the flag maintains its state before resettin

the
as

tag
as.
as

)iVe
has
nal

d in

j to

9.1.1.2

D pu |
TULCUUITT

Battery assisted passive tag persistence time , measurement procedure:

1)

regulations.

2)
an

Th
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alyser trigger will be active if the tag response is present.

e signal generator shall be set with all RF parameters defined in Table 41.
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4) A SELECT command shall be sent with protocol settings parameters defined in Table 41 and with the
first test case parameters defined in Table 11 for variable test parameters (this command set the DUT
tag in the test session to inventoried sate B).

5) The waveform generator amplitude shall be set to a value below the tag sensitivity level (typically
zero) during the persistence time Tpersistence defined in Table 11 first test case.

6) A QUERY command shall be sent with protocol settings parameters defined in Table 41 and with the
first test case parameters defined in Table 11 for variable test parameters.

U

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

8) The steps 3) to 7) shall be repeated for all the test cases defined in Table 42.

Table 41 — BAP tag persistence time test parameters

THST : BAP tag persistence time

RF PARAMETERS

Power EIRP (dbm) : maximum power authorized Frequency (MHz) : 866 or 915 or 922 or 953
Mqdulation type: DSB-ASK Modulation index~ 90 %
PROTOCOL SETTINGS
Cgmmands
Query Parameters DR:8 M:1 Sel\/ Session :Variable Target : Variable

Seject parameters Target : Variable Action : 100 (deassert Lengtn:0
SL or Flag->B)

Tithings Tari (us):25 PW(us): 12,5 RTcal(us): 62,5 TRcal(ys): 100

Table 42 — BAP-tag persistence time test cases

Select [Target] Trersistende Query [Sel] Query [Session] Query [Flag]
1 ) Mgy =0 bs Sel : All ) B
2 Max: 500 us A
3 S1 500 ms Sel : Al S1 B
4 5s A
S s2 2s Sel : All s2 B
6 20s A
! s3 2s Sel : All s3 B
8 20s A
9 SL 2s Sel : ~SL Any Any
10 20s Sel : SL Any

9.1.1.3 Testreport

The test report shall give for each test point all communication parameters and the test verdict pass or fail, the
pass condition for each point is obtained when the signal analyser is triggered that means that the tag is reply
to the QUREY command.
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10 Conformance tests for ISO/IEC 18000-6 Sensor support

10.1 Tag

functional tests

Two classes of sensors are supported by this ISO/IEC 18000-6 standard, Simple Sensor (SS) and Full-
function Sensor (FS).

10.1.1 Simple sensor test

10.1.1.1 Purpose
The purpose of this test is to verify that the DUT tag support the simple sensor (SS) functionality as definef in
ISO/IEC 18000-6 clause 12.
10.1.1.2 Procedure
Simple sensor test , measurement procedure:
1) THe waveform generator amplitude shall be set to the maximum value“authorized by the Igcal
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 43.
4) A QUERY + ACK [RN16] commands shall be continuolisly sent followed by the continuous wave.
5) Wait until signal analyser is triggered, capture (hie*'demodulated tag reply (UII+SSD) trace power
versus time.
Table 43 — Simple sensor test parameters
TEST : BAP tag persistence time
RF PARAMETERS
Power EIRP|(dbm) : maximum power authorizéd Frequency (MHz) : 866 or 915 or 922 or 953
Modulation type: DSB-ASK Modulation index : 90 %
PROTOCOL SETTINGS
Commands
Query Parapneters DR:8 M:1
Timings TariNps):25 PW(us): 12,5 RTcal(us): 62,5 TRcal(ys): 100
10.1.1.3 Test report

The test report shall give all communication parameters and the test verdict pass or fail, the pass condition is
obtained when the DUT tag reply to ACK command fulfils to all requirements of Table 44 as defined in
ISO/IEC 18000-6 clause 11 (Sensor support).

Table 44 — Simple sensor test pass conditions

1 | XPC_W1 bit 215h shall be set to 1 to indicate the presence of a Simple Sensor
2 | The 32bits simple sensor data (SSD) shall be appended to the tag Ull according to ISO/IEC 18000-6 clause 11 Table 267
3 | The 32bits simple sensor data (SSD) shall be as defined in 24753 and ISO/IEC 18000-6 ANNEX U
4 The 5 most significant bits of the PacketPC shall indicate the length of the Ull + SSD
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10.1.2 Full-function sensor test

10.1.2.1 Purpose

The purpose of this test is to verify that the DUT tag support the Full-function sensor (FS) functionality as

defi

ned in ISO/IEC 18000-6 clause 12.

10.1.2.2 Procedure

Full

-function sensor test , measurement procedure:

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 45.

wave.

time.

Table 45 — Full-function sensor test parameters

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

4) A READ (Memory Bank : 10,) command shall be continuously¢sént followed by the

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

y the local

continuous

wer versus

TE

ST : Full-function sensor

RF PARAMETERS

Pol

wer EIRP (dbm) : maximum power authorized

Frequency (MHz) : 866 or 915 or 922 or 953

Md

dulation type: DSB-ASK Modulation index : 90 %

PROTOCOL SETTINGS

Ca

mmands

RH

AD Parameters MenBank:10,(TID) (~ WordPtr:20h

Tithings Tari (us):25 PW(us): 12,5 RTcal(us): 62,5

TRcal(ys): 100

10.

The
obt
1SQ

1.2.3 Test report

/IEC 18000-6 clause 12 (Sensor support).

Table 46 — Full-function sensor test pass conditions

b test report shall-give all communication parameters and the test verdict pass or fail, the pass
hined when.the DUT tag reply to READ command fulfils to all requirements of Table 43 as

condition is
defined in

XPC_Wibit2térshaitbe setto tto indicate the presence of a Fuit=-functiom Sensor

The SAM Address shall be stored in the TID memory according to ISO/IEC 18000-6 clause 11 Table 268

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

Tag shall have a SAM Address # 0

© ISO/IEC 2011 — All rights reserved

49


https://iecnorm.com/api/?name=48ffc7eeb16c9561f474cdcb8c068600

ISO/IEC TR 18047-6:2011(E)

Annex A
(informative)

Test measurement site

A.1 Test sites and general arrangements for measurements involving the use of

radiated

This anne
chamber W
These test
be perform
verified.

NOTE
measureme

fields

describes the three most commonly available test sites, an anechoic chamber, anh|anechoic
ith a ground plane and an Open Area Test Site (OATS), which may be used for radiated tepts.
sites are generally referred to as free field test sites. Both absolute and relative mgasurements fan
ed in these sites. Where absolute measurements are to be carried out, the chamber should| be

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

hts in accordance with the present document.

A.1.1 Anechoic chamber

An anecho
with radio 4
antenna sy

ic chamber is an enclosure, usually shielded, whose interhal walls, floor and ceiling are covdred
bsorbing material, normally of the pyramidal urethane foam type. The chamber usually containg an

pport at one end and a turntable at the other. A typical anechoic chamber is shown in Figure A.1.

50

absorbing
material

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

A turntable is capable of rotation through 360° in the horizontal plane and it is used to support the test sample
(DUT) at a suitable height (e.g. 1 m.) above the ground plane. The chamber shall be large enough to allow the
measuring distance of at least 3 m or 2(d1+d2)2 /A (m), whichever is greater (see subclause A.2.5). The

dis
The
intd
hay

the
tile

All
limi

A.1

An
and
flod
ma
shd

Thi
per

ance used In actual measurements shall be recorded with the test results.

b anechoic chamber generally has several advantages over other test facilities. There is‘mini
rference, minimal floor, ceiling and wall reflections and it is independent of the weather/1t do
e some disadvantages which include limited measuring distance and limited lower frequency us
size of the pyramidal absorbers. To improve low frequency performance, a combination structu
5 and urethane foam absorbers is commonly used.

types of emission, sensitivity and immunity testing can be carried out withih.an anechoic cham
tation.

.2 Anechoic chamber with a conductive ground plane

anechoic chamber with a conductive ground plane is an enc¢lasure, usually shielded, whose in

ceiling are covered with radio absorbing material, normally of the pyramidal urethane foan{
r, which is metallic, is not covered and forms the ground ptane. The chamber usually contains
5t at one end and a turntable at the other. A typical@nechoic chamber with a conductive grou
wn in Figure A.2.

5 type of test chamber attempts to simulate an“ideal Open Area Test Site whose primary charad
fectly conducting ground plane of infinite extent.

Antenna
mast

Test
antenna

al ambient
s however
age due to
re of ferrite

ber without

ernal walls

type. The
An antenna
nd plane is

teristic is a

Figure A.2 — A typical anechoic chamber with a conductive ground plane
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In this facility the ground plane creates the wanted reflection path, such that the signal received by the
receiving 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 opti

mised 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 measuring distance of at least 3 m or 2(d4+dq)2 /A (m), whichever is greater (see subclause A.

The distan

Emission testing involves firstly “peaking” the field strength from the DUT by raising and lowering the recei

antenna or
the DUT) a
the mast,
antenna (p
signal is ag
measured

Receiver s
the test an
signals, thi
the DUT w
stage two,
signal is re

A.1.3 Op

An open a
end above
whilst goog
is shown in

be used in actual measurements shall be recorded with the test results.

the mast (to obtain the maximum constructive interference of the direct and reflectedsignals fi
nd then rotating the turntable for a “peak” in the azimuth plane. At this height of the“test antenng
he amplitude of the received signal is noted. Secondly the DUT is replaced~by a substitu
ositioned at the DUT's phase or volume centre), which is connected to a signal generator.
jain 'peaked' and the signal generator output adjusted until the level, noted in stage one, is ag
bn the receiving device.

bnsitivity tests over a ground plane also involve 'peaking’ the field.stfength by raising and lowe
tenna on the mast to obtain the maximum constructive interference of the direct and refleg
5 time using a measuring antenna which has been positioneddwhere the phase or volume centr
Il be during testing. A transform factor is derived. The test@ntenna remains at the same height

during which the measuring antenna is replaced by thelDUT. The amplitude of the transmi
Huced to determine the field strength level at which a_spécified response is obtained from the DU

bn area test site (OATS)
ea test site comprises a turntable at one end’and an antenna mast of variable height at the of

conductivity can be achieved, the grotnd plane size has to be limited. A typical open area test
Figure A.3.

Dipofe antennas
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a ground plane, which in the ideal case, is perfectly conducting and of infinite extent. In practjce,

Site
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Figure A.3 — A typical open area test site
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The ground plane creates a wanted reflection path, such that the signal received by the receiving antenna is
the sum of the signals received from the direct and reflected transmission paths. The phasing of these two
signals creates a unique received level for each height of the transmitting antenna (or DUT) and the receiving
antenna above the ground plane.

Site qualification concerning antenna positions, turntable, measurement distance and other arrangements are
same as for anechoic chamber with a ground plane. In radiated measurements an OATS is also used by the
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.

Test EUT
antenna . Digital

voltmeter

Power

supply
unit

10 dB attenuator

1mtodm

Turntable

Receiving
device A%

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

A.1.4 Test antenna

A test antenna is always used in radiated test methods. In emission tests (i.e. frequency errdr, effective
radjated power, spurious emissions and adjacent channel power) the test antenna is used to detgct the field
fromn the DUTin one stage of the measurement and from the substitution antenna in the other stage. When
the| test site-is used for the measurement of receiver characteristics (i.e. sensitivity and various immunity
pargmeters) the antenna is used as the transmitting device.

Th tcat alltclllld ahuu:d bc |||uu||tcd Ul a auppuﬁ uapabic Uf d”UVV;IIU thc alltclllld tU bU Uud d |n e|ther
horizontal 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 1 to 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 for resonance at the frequency of test. Below 80 MHz, shortened arm lengths are recommended. For
spurious 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: The gain of a horn antenna is generally expressed relative to an isotropic radiator.
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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 th

A.1.6 Me

The measy
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vicinity of {
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shortened

centre or v

AA1.7 Str
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radio frequ
but in a

measurem

A1.7.2 [

The striplin
equipment
equipment

is antenna should coincide with either the phase centre or volume centre.

H e
AStrmgantemma

ring antenna is used in tests on a DUT in which a receiving parameter (i.e. sensitivity and‘\vari
sts) is being measured. Its purpose is to enable a measurement of the electric filed strength in
he DUT. For measurements in the frequency band 30 MHz to 1 000 MHz, the measuring ante
a dipole antenna (constructed in accordance with ANSI C63.5). For frequencies,of 80 MHz

arm lengths are recommended. The centre of this antenna should coincide’with either the ph
blume centre (as specified in the test method) of the DUT.

pline arrangement

seneral

e arrangement is a RF coupling device for coupling the/integral antenna of an equipment to a 5
bncy terminal. This allows the radiated measurements1o be performed without an open air test
estricted frequency range. Absolute or relative_méasurements can be performed; abso
bNts require a calibration of the stripline arrangement.

escription

e is made of three highly conductivecsheets forming part of a transmission line, which allows
under test to be placed within a knewn electric field. They shall be sufficiently rigid to support
under test.

Two examples of stripline characteristics-are given below:

{EC 489-3 App. J FTZ No512 TB 9

Useful frequency range MHz 1to 200 0,1 to 4000

Equipment(size limits length 200 mm 1200 mm

(antenna irjcluded); width 200 mm 1200 mm
height 250 mm 400 mm

bUS
the
hna
and

dipoles should have their arm lengths set for resonance at the frequency of test. Below 80 MHz,

Ase

D Q
Site
ute

the
the

A.1.7.3 Calibration

The aim of calibration is to establish at any frequency a relationship between the voltage applied by the signal
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 range.
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The method of measurement is the same as the method using an open air test site with the following change.
The 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.

A.2
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All
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with a digital voltmeter) but the battery should remain present, electrically isolated from the

eqy

The
rea
rou

apy
(e.g
A2

The

.1 Verification of the test site
test should be carried out on a test site, which does not possess a valid certificate of \verifi

choic chamber with a ground plane and open area test site) are given in ETSI TRA02 273, Pa
espectively.

.2 Preparation of the DUT

b manufacturer should supply information about the DUT covering,the operating frequency, p

ply voltage(s) and the reference face. Additional information, specific to the type of DUT sho

bre relevant, carrier power, channel separation, whether different-operating modes are availabl
low power modes) and if operation is continuous or isySubject to a maximum test

. 1 minute on, 4 minutes off).

ere necessary, a mounting bracket of minimal size~should be available for mounting the O

table. This bracket should be made from low €onductivity, low relative dielectric constan
h 1,5) material(s) such as expanded polystyrene, balsa wood, etc.

.3 Power supplies to the DUT

tests should be performed using power supplies wherever possible, including tests on DUT d
ery-only use. In all cases, power leads should be connected to the DUT's supply terminals (ang

ipment, possibly by putting tape-over its contacts.
b presence of these power cables can, however, affect the measured performance of the DU
son, they should be_rmade to be “transparent” as far as the testing is concerned. This can be 4

ting them away from the DUT and down to the either the screen, ground plane or facili

. the leads could be twisted together, loaded with ferrite beads at 0,15 m spacing or otherwise |

.4 Range length

 range length for all these types of test facility should be adequate to allow for testing in the far

fication procedures for the different types of test sites described in Annex A (i.ec-anechoi¢

cation. The
chamber,
ts 2, 3 and

olarization,
ild include,
b (e.g. high
duty cycle

UT on the
t (i.e. less

bsigned for
monitored
rest of the

T. For this
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ty wall (as

ropriate) by the(shortest possible paths. Precautions should be taken to minimize pick-up on these leads
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T H 3 | PN 14 -
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A

where:

d4
dp

A

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

is the test frequency wavelength (m).
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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:

2%

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.

NOTE 1
turntable, fal

| outside the “quiet zone” of the chamber at the nominal frequency of the test.

For the fully anechoic chamber, no part of the volume of the DUT should, at any angle of rotation of the

NOTE 2

performancg
usually the
phase). It sh

NOTE 3
available for
Chamber, th

NOTE 4
come within
measureme

A.2.5 Site preparation

The cableq
minimum d
allowed to
equipment
or other los

NOTE
incorporate

Calibration
measuring
frequency

The calibrd

entire freqliency range of the-tests. All VSWR and insertion loss figures should be recorded in the log b

results she

Where coriection factgrs/tables are required, these should be immediately available.

For all item
the error e.

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

For the anechoic chamber with a ground plane, a full height scanning capability, i.e. 1 te 4 m, should
which no part of the test antenna should come within 1 m of the absorbing panels. Forboth types of Anec
e reflectivity of the absorbing panels should not be worse than -5 dB.

For both the anechoic chamber with a ground plane and the open area test site, na part of any antenna sh

hts should not be carried out.

for both ends of the test site should be routed horizontally away from the testing area fg
f 2 m (unless, in the case both types of anechoicichamber, a back wall is reached) and t
drop vertically and out through either the ground plane or screen (as appropriate) to the
Precautions should be taken to minimize pick up-on these leads (e.g. dressing with ferrite bed
ding). The cables, their routing and dressing should be identical to the verification set-up.

For ground reflection test sites (i.e. anechoic,chambers with ground planes and open area test sites), w
b cable drum with the antenna mast, the 2 requirement may be impossible to comply with.

data for all items of test equipment should be available and valid. For test, substitution
antennas, the data should include gain relative to an isotropic radiator (or antenna factor) for
pf test. Also, the VSWR of the-substitution and measuring antennas should be known.

tion data on all cables and attenuators should include insertion loss and VSWR throughout

pt for the specific test.

s of test'equipment, the maximum errors they exhibit should be known along with the distributio
Q..

fied
e is
and

be
hoic

buld

0,25 m of the ground plane at any time throughout the tests. Where any of(these conditions cannot be fnet,

ra
hen
est
ds,

hich

and
the

the
bok

h of

cable |

oss: = 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 of measurements, system checks should be made on the items of test equipment used on the test

site.
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