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Foreword

ISO (the International Organization for Standardization) and

IEC (the International Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental

and non-gov
technology, |
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Part 7: Ti

ernmental, in liaison with ISO and IEC, also take part in the work. In the field of inforn
B0 and IEC have established a joint technical committee, ISO/IEC JTC 1.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives;-Part 2.
5k of the joint technical committee is to prepare International Standards:'Draft Internz
opted by the joint technical committee are circulated to national bodies forvoting. Publicat

al Standard requires approval by at least 75 % of the national bodies gasting a vote.

rawn to the possibility that some of the elements of this document'may be the subject of
d IEC shall not be held responsible for identifying any or all sueh-patent rights.

|7-6 was prepared by Joint Technical Committee ISOIEC JTC 1, Information techn
e SC 31, Automatic identification and data capture techniques.

ion of International Standard ISO/IEC 18047-6.:cancels and replaces the previous edit
port ISO/IEC TR 18047-6:2011.

|7 consists of the following parts, under.the general title Information technology —
ntification device conformance test methads:

st methods for air interface communiications below 135 kHz

st methods for air interface_.cammunications at 13,56 MHz [Technical Report]
st methods for air interface communications at 2,45 GHz [Technical Report]
st methods for airinterface communications at 860 MHz to 960 MHz

st methods for active air interface communications at 433 MHz [Technical Report]
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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.

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

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

NOTE Test methods for interrogator and tag performance are covered by the multipleparts of ISO/IEC| 18046.

© ISO/IEC 2012 — All rights reserved Vv
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Information technology — Radio frequency identification device
conformance test methods —

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

960

1 S
This

identi
1ISO/I

The

MHz

jcope
part of ISO/IEC 18047 defines test methods for determining thé“eonformance of rag
FC 18000-6, but does not apply to the testing of conformity with regulatory or similar require

est methods require only that the mandatory functions, and any optional function

imple

The i

The f

Unles
RFID

Claus
Claus

Claus

speci’lic functionality criteria that are not available in the general case.

mented, are verified. This can, in appropriate circumstances, be supplemented by furthe

terrogator and tag conformance parameters in this'part of ISO/IEC 18047 are the following
type-specific conformance parameters ineluding nominal values and tolerances;
parameters that apply directly affecting system functionality and inter-operability.

bllowing is not included in this part.of ISO/IEC 18047:

parameters that are already-included in regulatory test requirements;

tags and interrogators'defined in ISO/IEC 18000-6.
e 5 describes ‘all.-necessary conformance tests for ISO/IEC 18000-6 Type A.
e 6 descfibes all necessary conformance tests for ISO/IEC 18000-6 Type B.

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

io frequency

ication (RFID) devices (tags and interrogators) for item management with the specificafions given in

ments.

s which are
, application-

s otherwise specified, the tests in this part of ISO/IEC TR 18047 are to be applied éxclusively to

Claus

e o describes all necessary conformance tests for ISO/IEC 18000-6 Type D.

Clause 10 describes all necessary conformance tests for ISO/IEC 18000-6 clause 11.5 Manchester mode
BAP Type C.

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.
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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 — Harmonized vocabulary

3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions

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

3.2 Symbols

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

D Modulation depth of data coding pulse

d1 Distance between the interrogator and test antenna

d2 Distance between test antenna and DUT tag

ds Distance between the interrogator antenna and sense antenna

dT,IA  Intefrogator antenna to tag distance

dT,MA Measurement antenna to tag distance

dTE Distance between the interrogator antenna and\tag emulator
Gl Intefrogator antenna gain

GIA Gain of interrogator antenna

GMA Gain of measurement antenna

K Calibration factor

L Maxymum interrogator antenna dimension
M Modulation index

Pl Deliyered-power at the carrier frequency
PM Measured power at the carrier frequency
Tf Fall time

Tr Rise time

3.3 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

2 © ISO/IEC 2012 — All rights reserved
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ARCS Change in radar cross-section

RBW
VBW

3.4

3.41

Resolution bandwidth

Video bandwidth

Default conditions applicable to the test methods

Test environment

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

non-g

3.4.2

The i
beforg

3.4.3
Unles
the cl
equip|
3.4.4

Noise
condi

The faximum of the measured noise amplitude measured in a 10 kHz bandwidth shall be

05G

Speci
electr
and W

mdensing-homidity from46-%61066-%:
Pre-conditioning

hterrogators and tags to be tested shall be conditioned to the test environment for a perig
b testing.

Default tolerance
s otherwise specified, a default tolerance of + 5 % shall be applied\to the quantity values gi

naracteristics of the test equipment (e.g. linear dimensions) and“the test method procedu
ment adjustments).

Noise floor at test location
floor at test location shall be measured for at least 1 minute with the spectrum analyser ug
ions as for the measurement of the DUT.

Hz to 2 GHz and -90 dBm around the frequency of the main signal of the tag backscatter si
al attention has to be given to spurious emissions, e.g., insufficiently shielded computer

bmagnetic test conditions of the measurements shall be checked by performing the meas
ithout a tag in the field.

Total measurement.uncertainty

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

4.1

411

port.

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

d of 24 hours

en to specify
res (e.g. test

ing the same

-60 dB from
gnal.

onitors. The
rements with

stated in the

Setup of test equipment for interrogator tests

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

© ISO/IEC 2012 — All rights reserved
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Table 1 — Test frequencies

Test carrier frequency | Comment

866 MHz Recommended for tests under European regulations

915 MHz Recommended for tests under Korean, Australian or US regulations
953 MHz Recommended for tests under Japan regulations

NOTE With the test frequencies specified in Table 1 all frequencies of the entire band from 860 MHz to 960 MHz are
within + 2,9 % of one of the test frequencies. All practically used frequencies in the frequency bands 860-870 MHz, 900 —
930 MHz and 950-960 MHz are within + 1,7 % of the test frequencies.

NOTE The test frequency of 953 MHz may be skipped in case no region of the world requires frequencies [above
930 MHz anynjore and the tag will not be used above 930 MHz.

4.1.2 Sensé¢ antenna

Where applichble, tests shall be carried out using a sense antenna, which shall be a substantially non-repctive
non-radiating|load of 50 Q2 equipped with an antenna connector. The Voltage Standing Wave Ratio (VSWR) at
the 50 Q conpector shall not be greater than 2 : 1 over the frequency range of the-measurement.

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

41.31 In]errogator modulation test setup
h

For this test the sense antenna shall always be placed and otientated for optimum field strength reception in
the direction pf the major power radiation of the DUT interrogator antenna according Figure 1 at a distarjce dg

of 0,8 —1,1m.

ouT
Interrog aLDr — Scopd
Antenn Sense
Antenna

ds

Figure 1 — Interrogator modulation test setup

4.1.3.2 InIrrogator 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 stiength
reception in the direction of the major power radiation of the DUT interrogator antenna according Figure 2 at a
distance dyg 0of 0,8 — 1,1 m.

ouT
Interrogator
Antenna

Tag
Emulator

de

Figure 2 — Interrogator demodulation and turn around test setup

4 © ISO/IEC 2012 — All rights reserved
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4.2 Setup of test equipment for tag tests

4.21 General

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

When tests require use of an interrogator this shall be measurement equipment that fulfills the requirements in
order to act as interrogator and in particular it shall support the minimum tag response to interrogator
command turn around time.

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

Depepdent of the regulatory requirements all measurements shall be done at one of the tesgt frequencies
in Talple 1.

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

4221 Tag demodulation and turn around time test setup

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

Test
Interrogator

Test
Interrogator,
Antenna

dT,p.m TEEI

Measurement
Antenna

Spectrum
Analyser

Scope

Figure 3 — 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

signal generator according Annex C, shall consist of a set of two mechanically assembled antennas
specifically designed to reduce the signal coupling between each other. One shall be used as interrogator

© ISO/IEC 2012 — All rights reserved 5
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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 C.

The tag under test shall be placed at this focal point and oriented for optimum field strength reception.

The distances between the tag and the antennas are dy |4 and dr 5 respectively (see Figure 3).

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

Table 2 — Tag backscatter setup parameters

Symbol |Name Description

dria Interrogator antenna to tag distance 0,8-11m

drma Nleasurement antenna to tag distance |0,8 —1,1m

Ga Gain of interrogator antenna The maximum 3 dB beam width shall,be + 35°
Gua Gain of measurement antenna The maximum 3 dB beam width shall be + 35°
4.2.2.3 Tag response time

The setup forthis test shall be as described in 5.2.2.1.

4224 Tap

bit rate accuracy test setup

The setup forthis test shall be as described in 5.2.2.1.

4225 Tap

state storage time test setup

The setup forthis test shall be as described in 5.2,:2:1.

5 Conformance tests for ISO/IEC 18000-6 Type A

5.1 Functional tests of interrogator

5.1.1 Interrpgator modulation test

5111 Tept objective

The ObjeCtich

of ‘this test is to verify that the interrogator provides the appropriate modulation wayj

eform

required for gperation of tags.

5.1.1.2 Test procedure

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

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

each RF band.

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

© ISO/IEC 2012 — All rights reserved
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51.1.3 Testreport

The test report shall give the measured values of the parameters according Table 3. The pass/fail condition is
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.

Table 3 — Measurements to be made

5.1.2

5.1.2,

The g

5.1.2,

The ipterrogator shall transmit an Init_round_all-command (see clause B.1.1) at the maximum g

under

After
emuld
minimn

command, but shall only detect.its end to respond after the minimum turn-around time.

Wher
RF ba

Meas
from i

In ca

Parameter | Conditions

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

Interrogator demodulation and turn around time

1  Test objective
bjectives of this test are to verify whether the interrogator is capable of
demodulating signals from the tags,

receiving the data transmitted by the tag emulatafafter the minimum specified turn-arour|

2  Test procedure

the regulations of the selected carrierfrequency for testing.
he command provided by the int€trogator has been sent and after the minimum turn arou

tor as specified in Annex D\shall transmit a typical response to the Init_round_all cg
um ARCS specified in ISOAEC 18000-6 Tag: 7d. The tag emulator does not need to de

the interrogator is-intended for operation of non-overlapping RF bands this test shall be ¢
nd.

hterrogaton command to tag response.

5e/the’ interrogator is design for shorter communication distances, then the distance

d time.

ower allowed

hd time, a tag
mmand at a
modulate the

lone for each

urements shall be for both the minimum and maximum tag response data rate, i.e. the turp around time

drg may be

decre)

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

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

5.1.2.

3 Testreport

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

5.2.1 Tag demodulation and turn around time

5211 Te

st objective

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

demodul

receivin

ating signals from the interrogator,

the data transmitted by the interrogator after the minimum specified response to comman

turn-

around ti

5.21.2 Te
The test inter|

The tag (DU

me.

st procedure
rogator shall transmit an Init_round_all (see clause B.1.1) command.

T) shall receive the command provided by the interrogator and shallhprovide an appro

response. Affer complete reception of the tag response the interrogator shall genefate a Next_slot com

within the mir

Measuremen
evaluation of

In case the
decreased arf

The test shal
commands in

The interrogd
Table 4.

imum specified turn around time between tag response and interregator command.

s shall be done by verifying that the tag detected the command appropriately by mez
its response. Measurements shall be done at P, = 1,2 P| ..

interrogator is design for shorter communication distances, then the distance dg m
d the actual used value shall be mentioned in test report.

be seen as successful, when it could be showr’'that the tag sent the correct response fo
cluding verification of the CRC.

tor waveform shall contain the setups-of the waveform for the respective types accord

Table'4 — Setups of waveforms

priate
mand

ns of

by be

r both

ng to

Setup number | Setup description Parameter setting
A-1 Minimum miedulation depth D = Dmin
A-2 Medium modulation depth D = (Dmax + Dmin)/2
A-3 Maximum modulation depth D = Dmax

5213 Te

Ft 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.

5.2.2 Tag backscatter

5221 Te

st objective

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

backscatter s

trength required to be successfully detected and received by the interrogator.
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Measurements are carried out in an anechoic chamber in bistatic antennas configuration as shown in Figure 3
with the tag positioned in the far field of the transmit antenna.

5.2.2.2

Test procedure

Measurements shall be done with power P .., where P ;. is the minimum power allowing the DUT tag
activation.

A vector signal analyser as specified in Annex C shall be used to record the quadrature baseband voltages |
and Q versus time.

Test
into a

Delta

1

2

5.2.2,

The t
meas

setupstatt-becatibratedtodetermime—antermas gaimand-mismatch—amnd—atsotabtesfoss) to be taking

)
)

3

ccount for all power measurements.

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 100ps period during the continues waves

signal following the signal generator command.

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

With the tag placed in the anechoic champer;the analyser shall be set to capture th¢ complex 1Q
power for at least during 10 symbols of tag reply.

Calculate the difference of power from the DUT tag backscattering according the following equation:

AP, (rms) = 2 lZ

-((Ir,l —Iho)2 +(0,, —Qr,o)z), where Z, is the wave resisfance of the
0
measurement equipment and usually 50 Q.

Calculate the ARES of the DUT tag wusing the radar equation gjven below:

AP 4 ?
ARCS — G 4 d (47[)
Gy, -Gy, \ 4

e

Testreport

bst report shall give the measured values of ARCS. The pass/fail condition is determined whether the
ured values are within the requirements as specified in figures in ISO/IEC 18000-6 and the evaluated

ARCS is at least above the value from ISO/IEC 18000-6. Furthermore, the DUT and the interrogator
orientation and position, as well as the used interrogator output power and the used operation frequency shall
be recorded.

5.2.3 Tag response time

5.2.3.

1

Test purpose

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

© ISO/IEC 2012 — All rights reserved 9
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5.2.3.2

Test procedure

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

under the reg

The measure

ulations of the selected carrier frequency for testing.

ments shall be done using the tag backscatter test setup.

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

NOTE An

5.2.3.3

The test rep
whether the
Type.

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

Testreport

brt shall give the measured values of turn around time. The pass/fail condition is (deter
neasured values are within the requirements for the response time specified to-the’resp

5.2.4 Tag hjit rate

5.241 Te

The objective

Trlb parameter.

5242 Te

st objective

of this test is to verify the bit rate accuracy and data rate of the-return link by verification

st procedure

The interrog

tor shall transmit a Init_round_all command (Seé.clause B.1.1) at the maximum power al

under the regulations of the selected carrier frequency for testing.

The tag resgonse waveform shall be recorded by an\oscilloscope as specified in Annex C using th

backscatter t
The bit rate 4

The average

5243 Te

The test repo

T, =7

1

bit rate

st setup.
ccuracy shall be measured on the-preamble of the tag response for each type respectively.

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

st report

rt shall give the tneasured values of bit rate calculated according the following formulas:

rib

mined
ective

of the

owed

e tag

The pass/fail condition is determined whether the measured values are within the requirements as specified in
clause 6.5.4 for type A in ISO/IEC 18000-6.

5.25 Tags

5.2.5.1

tate storage time

Test objective

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

insufficient.

10
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5.25.2 Test procedure

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

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

For type A the following shall be done:

a) Quiet state

'Iihe test shall be executed for shutoff time equal to the lower limit value of fime defined in
ISO/IEC 18000-6 on which the tag has to keep the Quiet state.

b) Other states

Tlhe test shall be executed for shutoff time equal to the lower limit value of timp defined in
I$O/IEC 18000-6 during which the tag has to retain its state.

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

5.253 Testreport

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

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

6.1.1/1 Test objective

The ¢bjective of this test is to verify that the interrogator provides the appropriate modulation waveform
requitled for operation(of tags.

6.1.12 Testprocedure

The interrogator shall transmit a GROUP_SELECT_EQ command (see Clause B.2.1) at the makimum power
aIIow¥d under the regulations of the selected carrier frequency for testing.

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

6.1.1.3 Test report

The test report shall give the measured values of the parameters according Table 5. The pass/fail condition is
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.
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Table 5 — Measurements to be made

6.1.2 Interr

6.1.21 Te

The objective

demodu

receiving

6.1.2.2 Te
The interrogg
allowed unde]

After the com
emulator as 9
a minimum A
command, by

Measuremen
time from inte

In case the
decreased ar

The interroga

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
£ High-irdex-interrogatorrodulationmede

pgator demodulation and turn around time

st objective

s of this test are to verify whether the interrogator is capable of
ating signals from the tags,

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

st procedure

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

mand provided by the interrogator has been sent and after the minimum turn around time,

power

atag

pecified in Annex D shall transmit a_typical response to the GROUP_SELECT_EQ command at

RCS specified in ISO/IEC 18000-6-T.ag: 7d. The tag emulator does not need to demodula
t shall only detect its end to respand after the minimum turn-around time.

s shall be done for both the minimum and maximum tag response data rate, i.e. the turn a
rrogator command to tag(response.

interrogator is design*for shorter communication distances, then the distance dg m
d the actual used ‘value shall be mentioned in test report.

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

6.1.2.3 Te

The test repo

emulator. FuH

5t report

shall contain the tag emulator dlstance to the mterrogator and the ARCS value setup in t

te the

round

by be

orientation and posmon as well as the used interrogator output power and the used operation frequency shall

be recorded.

6.2 Functional tests of tag

6.2.1

6.2.1.1

Tag demodulation and turn around time

Test objective

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

12

demodulating signals from the interrogator,
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— receiving the data transmitted by the interrogator after the minimum specified response to command turn-
around time.

6.2.1.2 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 generate a new
GROUP_SELECT_EQ command within the minimum specified turn around time between tag response and
interrogator command.

Measprements shall be done by verifying that the tag detected the command appropriately by means of
evaluption of its response. Measurements shall be done at Py = 1,2 P, ;...

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

The test shall be seen as successful, when it could be shown that the tag sent)the correct response for both
comnands including verification of the CRC.

The interrogator waveform shall contain the setups of the waveform for the/respective types accqrding Table 6.

Table 6 — Setups of waveforms

Setup number | Setup description Parameter setting

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

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

B-3 Minimum modulation?;index for high modulation index | M = Mmin
operation mode

B-4 Maximum modutation index for high modulation index |M > 99% * Mrhax
operation mode

6.2.13 Testreport

The tgst result shall\be recorded as successful or unsuccessful. The test report shall contain the tag distance
to the interrogater: Furthermore, also the set up turn around time from the tag response t¢ interrogator
command, the_ DUT and the interrogator orientation and position, as well as the used interrpgator output
powef and-the used operation frequency shall be recorded.

6.2.2 —Fagbacksecatter
6.2.21 Test objective

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

Measurements are carried out in an anechoic chamber in bistatic antennas configuration as shown in Figure 3
with the tag positioned in the far field of the transmit antenna.
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6.2.2.2 Test procedure

Measurements shall be done with power P ..., where P ;. is the minimum power allowing the DUT tag
activation.

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

Delta radar cross=section-measurement prnr\ndnrn-

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

2) Thesignal 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 continues \yaves

signal following the signal generator command.

4) The|signal analyser shall be set to measure the quadrature baseband’l and Q power versus| time,
withja sampling rate of at least 5 Msps.

5) WitH the tag placed in the anechoic chamber, the analyser shall be set to capture the complex 1Q
power for at least during 10 symbols of tag reply.

6) Calqulate the difference of power from the DUT tag backscattering according the following equation:

1
AP}, (rms) = Y -((I,.,l —1,,)*+(0,, —Q,’O)z), where Z, is the wave resistance qf the

0
measurement equipment and usually 50 Q.

7) Caldulate the ARCS of the_ ¢(DUT tag wusing the radar equation given helow:

AP 4 2
ARcs = A 47 d (47:]
Pe GOt 'GOr ﬂ“

6.2.2.3 Tept report

The test repagrt shall give'the measured values of ARCS. The pass/fail condition is determined whethger the
measured values are wijthin the requirements as specified in figures in ISO/IEC 18000-6 and the evaluated
ARCS is at |least «above the value from ISO/IEC 18000-6. Furthermore, the DUT and the interr¢gator
orientation arjd pasition, as well as the used interrogator output power and the used operation frequency shall
be recorded.

6.2.3 Tag response time

6.2.3.1 Test objective

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

6.2.3.2 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.
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The measurements shall be done using the tag backscatter test setup, the tag positioned dr o =3 % and

dr ma

= 3 A away from the test interrogator antennas.

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

NOTE

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

6.2.3.3 Test report

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.
6.2.4( Tag bit rate
6.2.4/1 Test objective

The g
Trib p

6.2.4,

bjective of this test is to verify the bit rate accuracy and data rate of the,return link by veri
arameter.

2 Test procedure

fication of the

The iIterrogator shall transmit a GROUP_SELECT_EQ command (see Clause B.2.1) at the makimum power

allow

d under the regulations of the selected carrier frequency for testing.

The tag response waveform shall be recorded by a ¢scilloscope as specified in Annex C Udising the tag

backs

The b

The 4

6.2.4,

catter test setup.

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

3 Testreport

it rate accuracy shall be measured on the préamble of the tag response for each type respectively.

The {est report shall give the~measured values of bit rate calculated according the following formulas

(see 4

i

Annex E):

;
s Zl T"lbn

rlb _average — 7

it rate=

rlb _average

The pass/fail condition is determined whether the measured values are within the requirements as specified in
ISO/IEC 18000-6 Type B.

6.2.5

6.2.5.

Tag state storage time

1 Test objective

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

© ISO/IEC 2012 — All rights reserved
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6.2.5.2

Test procedure

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

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

The test shall be executed for a shutoff time of tpe gg defined in ISO/IEC 18000-6 and the flag DE_SB shall

be still be set

when verified.

NOTE A

6.2.53 Te

The test repg
whether the

tbe_sB:

7 Confor
71

7.1.1 Interr

7111

The purpose
+1 % as desq

7112 Pr

Interrogator d

1) The

Supp

The
para

The

The

example faor the measurements is given in Clause E 2
T =)

st report

rt shall give the tested values of limit storage state time. The pass/fail condition-is deter
measured values are within the requirements in the ISO/IEC 18000-6 Timing ‘Specificati

mance tests for ISO/IEC 18000-6 Type C

Functional tests of interrogator

pgator data encoding

Purpose

of this test is to verify that the tolerance en-all interrogator data encoding parameters sh
ribed in ISO/IEC 18000-6 Type C.

bcedure
ata encoding, measurement procedure:

DUT interrogator shall be configured for transmitting at the maximum power, with th
orted frequency andsmodulation type.

DUT interrogator-shall be set with all parameters defined in Table 7 and with the first tesf
meters definggiin Table 7 for variable parameters.

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

Sigrial analyser shall be set to power versus time mode.

mined
bn for

all be

b first

case

Wait

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

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

and compliant with local regulation.

16

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

The steps 2) to 7) shall be repeated for all DUT interrogator supported frequencies and modulations.
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Table 7 — Interrogator data encoding test parameters

TEST : Interrogator data encoding

RF PARAMETERS

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

Modulation type: Interrogator supported modulations Modulation index : Variable
PROTOCOL SETTINGS

Command : Query

Paraeters | DR:64/3 M Trext
- . Nt P . RTcal(us):A fixed number of 2\ S
Timirlgs Tari (us):Variables PW(us):0,5* Tari times of Tari TRcal(us):Variahle

Table 8 — 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(us) 100
5 2,5*Tari 80
6 125 (data. 1= 18,75 ps) 100
7 3*Tari 80
8 (data_1= 25 ps) 100
9 2,5*Tari 80
10 25 (data_1= 37,5 us) 100
" 3*Tari 80
12 (data_1= 50 ps) 100

7118 Testreport

The tést report shall'give for each test case all communication parameters and the test verdict pass or fail, the
pass fonditionfor each point is obtained if the tolerance for the duration of data-0 and data-1 gre lower than
1 % for all thextest conditions.

7.1.2| Interrogator RF envelope parameters

71.21 Purpose

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

7.1.2.2 Procedure
Interrogator RF envelope parameters, measurement procedure:

1) The DUT interrogator shall be configured for transmitting at the maximum power, at the first
supported frequency and modulation type.
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2) The DUT interrogator shall be set with all parameters defined in Table 9 and with the first test case
parameters defined in Table 10 for variable test 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 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) The
and

8) The

Table 9 — Interrogator RF envelope test parameters

steps 2) to 7) shall be repeated for all DUT interrogator supported frequencies andimodulati

steps 2) to 6) shall be repeated for all the test cases that are supported by the DUT intérrogator
compliant with local regulation.

ons.

TEST : Interro:

jator RF envelope parameters

RF PARAMETERS

Power EIRP (d

bm) : max power authorized

Frequency (MHz) : Interrogator supported frequencies

Modulation typ4

: Interrogator supported modulations

Modulation index : Variable

PROTOCOL SETTINGS

Command : Query

Parameters DR:64/3 M:1 Trext:1
L . N . - RTcal(ps):A fixed number Vari
Timings Tari (us):Variables PW(us): Variable times of Tari TRcal(us):Variable
Table 10— Interrogator RF envelope test cases
Tari (us) = data_0 PW (us) Modulation index (%)
1 80
2 (PW min)
2 6,25 100
3 80
2 0,525*Tari (PW max) 700
5 80
0,256*Tari (PW min)
g a0n
P 0,525*Tari (PW max) 700
9 80
0,256*Tari (PW min
1 80
12 0,525*Tari (PW max) 700
18 © ISO/IEC 2012 — All rights reserved
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71.2.3 Testreport
The test report shall give for each test case all communication parameters and the test verdict pass or fail, the

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

7.1.3 Interrogator RF power-up and power-down parameters

7.1.3.1  Purpose

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

71.32 Procedure
Interrpgator 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 DUT interrogator under test shall be set to be powered en,to transmit a CW and then powered
off.

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

4) 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.

8) 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 durihg interval Ts.

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

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

71.383 Testreport

The tg¢st report shallgive for each test case all communication parameters and the test verdict pass or fail, the
pass fondition is‘obtained if the value of the parameters shall be in the limit maximum and minilhum specified
in ISQ/IEC 18000-6 Type C. Monotonicity shall be as required for the Power-up and Power-down of the RF
waveform

7.1.4| Interr r preambl rameter

7.1.41 Purpose
The purpose of this test case is to verify that the preamble shall comprise a fixed-length start delimiter, 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.
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7.1.4.2 Procedure

Interrogator 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 11 and with the first test case
parameters defined in Table 12 for variable test parameters.

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

4) The

5) Mea
ISO/

6) The
and

7) The

Signal analyser shall capture all the interrogator signal trace.

Table 11 — Interrogator preamble test parameters

sure the interrogator delimiter duration, Data-0 duration, RTcal and TRcal timings.'as defiped in
EC 18000-6 Type C.

steps 2) to 5) shall be repeated for all the test cases that are supported by\the DUT interr¢gator
compliant with local regulation.

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

TEST : Intern

ogator preamble parameters

RF PARAMETERS

Power EIRP (d

bm) : maximum power authorized

Frequency (MHz) : Interrogator supported frequencies

Modulation typs

: Interrogator supported modulations Medulation index : 90 %

PROTOCOQL 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
Table 12 — Interrogator preamble test cases
Tari (us) RTcal (ps) TRcal (us)
1 2,5*Tari 1,17*RTcal
2 6,25 3*RTcal
3 3*Tari 1,1*RTcal
4 3*RTcal
5 2,5 Tart T RTcal
6 12,5 3*RTcal
7 3*Tari 1,1*RTcal
8 3*RTcal
9 2,5*Tari 1,1*RTcal
10 25 3*RTcal
11 3*Tari 1,1*RTcal
12 3*RTcal
20 © ISO/IEC 2012 — All rights reserved
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7143 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 tolerance for the duration of data-0, RTcal and TRcal shall
be lower than 1 % for all the test conditions and the delimiter shall be 12,5 ps 5 %.

7.1.5 Interrogator link timing T2

7.1.51 Purpose

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

71.52 Procedure
Interrpgator link timing T2, measurement procedure:

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

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

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

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

5) The signal analyser shall capture all demodutated trace power versus time (Query+RN1p+ACK).

g) Measure the link parameter, finding the;end of RN16 frequency variation and the beginning of ACK
frequency variation.

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

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

jFable 13 — Interrogator link timing T2 test parameters

TEST|: Tag link timing, parameter T2

RF PARAMETERS

Powef EIRP (dbm) : maximum power authorized Frequency (MHz) : Variable
Modujationtype: 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
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Table 14 — Tag link timing parameter T2 test cases

Tari (us) D TRcal (us)
1 6,25 64/3 33,7 (BLF=640 KHz)
2 8 66,7(BLF=320 KHz)
3 125 64/3 200 (BLF=40 KHz)
4 8 33,7 (BLF=640 KHz)
5 o5 64/3 66,7(BLF=320 KHz)
6 8 200 (BLF=40 KHz)
7.1.5.3 TeLt report

The test repo
pass conditio
20 Tpri applie

7.1.6 Interr

7.1.6.1

The purpose
time an Interr

71.6.2 Pr
Interrogator li

The
supp

The

The
para

Set |
The

Mea
Que

Purpose

It shall give for each test case all communication parameters and the test verdict pass or 3
N is obtained for each test point if the measured time value shall be between T2 min and T2
s as the test is an interrogator test.

pgator link timing T3

pgator waits, after T4, before it issues another command.

bcedure
hk timing T3, measurement procedure:

DUT interrogator shall be configured \for transmitting at the maximum power, at thg
orted frequency and modulation type.

signal analyser shall be set to pewer versus time mode.

PUT interrogator shall be_set-with all parameters defined in Table 15 and with the first tes
meters defined in Table 16.for variable test parameters.

DUT interrogator to-transmit a Select command followed by Query command.
signal analysershall capture all demodulated trace power versus time (Select + Query).

sure the (link timing T3 + T1, finding the end of Query frequency variation and the beginn
'yRep<frequency variation, the link parameter T3 is calculated by subtracting the T1 max

vaIuT to' the measured time (T1+T3).

il, the
max.

of this test is to verify that the DUT interrogator meets the timing parameter T3, which define the

b first

case

ing of
imum

and compliant with local regulation.

22

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

The steps 3) to 7) shall be repeated for all DUT interrogator supported frequencies and modulations.
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Table 15 — Tag link timing parameter T3 test parameters

TEST:

Tag link timing parameter T3

RF PARAMETERS

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

Command : Query

Parameters DR: Variable M:1 Trext:1

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

71.68

Table 16 — Tag link timing parameter T3 test cases

Tari (us) D TRcal (ps)
1 6,25 64/3 33,7 (BLF=640 KHz)
2 8 66,7(BLF=320 KHz)
3 12,5 64/3 200.(BLF=40 KHz)
4 8 38,7 (BLF=640 KHz)
5 05 64/3 66,7(BLF=320 KHz)
6 8 200 (BLF=40 KHz)

Test report

The tg¢st report shall give for each test case alkcommunication parameters and the test verdict pass or fail, the
pass fondition is obtained for each test peint if the measured time value shall be greater than|the minimum

value[for T3, according to ISO/IEC 18000-6 Type C.

7.1.7

7171

Interrogator link timing.T4

Purpose

The purpose of this test'case is to verify that the DUT interrogator meets the timing parameter T4, which

defing the minimum'‘time between Interrogator commands.

71.72

Interrpgator link timing T4, measurement procedure:

Procedure

1)

2)

3)

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

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

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

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

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

7) The steps 3) to 6) shall be repeated for all the test cases that are supported by the 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 17 — Tag link timing parameter T2 test parameters

TEST : Tag link timing parameter T4

RF PARAMETERS

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

Table 18 — Tag link timing parameter-I'2 test cases

Tari (us) D TRcal (us)
1 6,25 64/3 33,7 (BLF=640 KHz)
2 8 66,7(BLF=320 KHz)
3 125 64/3 200 (BLF=40 KHz)
4 8 33,7 (BLF=640 KHz)
5 25 64/3 66,7(BLF=320 KHz)
6 8 200 (BLF=40 KHz)

t report

shall give for €ach test case all communication parameters and the test verdict pass or fgil, the
is obtained for each test point if the measured time value shall be greater than the mirfimum

7.21 Tag

7.211  Purpose

The purpose of this test is to verify that the DUT tag shall be capable of receiving power from and
communicating with interrogators within the frequency range from 860 MHz to 960 MHz.

7.21.2 Procedure
Tag frequency range, measurement procedure:
1) The test interrogator shall be that its antenna sends the maximum power authorized by the local

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

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

FAIL.

) The steps 2) and 3) shall be repeated for all the frequencies defined in Table 1.

Table 19 — Tag frequency range test parameters

TEST : Tag frequency range
RF PARAMETERS
Powef EIRP (dbm) : maximum power authorized Frequency (MHz) : Variable
Modujation type: DSB-ASK Modulation index : 90 %
PROTOCOL SETTINGS
Comrpand : Query
Parameters DR:8 M:1 Trext:0
Timirlgs Tari (us):25 PW(us): 12,5 RTcal(us): 62,5 TRcal(us): 100
72183 Test report

The t
pass
worki

7.2.2

7.2.2]

The
types

7.2.2,
Tag d

1

st report shall give for each test point all communication parameters and the test verdict p
condition for each point is obtained when the. signal analyser is triggered that means t
ng at the test frequency.

Tag demodulation capability

1  Purpose

urpose of this test is to verify that the DUT tag shall be capable of demodulating all thrg
DSB-ASK, SSB-ASK and BR-ASK.

2 Procedure
emodulation_capability, measurement procedure:

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

ss or fail, the
at the tag is

e modulation

by the local

) \The Signal analyser Trigger shall be set to frequency mask trigger waiting tag respon

5e, 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 20 and with the first test case

parameters defined in Table 21 for variable test parameters.

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

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

6) The steps 3) to 5) shall be repeated for all the test cases defined in Table 21.

© 180/
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Table 20 — Tag demodulation capability test parameters

TEST : Tag demodulation capability

RF PARAMETERS

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

Modulation type: Variable Modulation index : 90 %
PROTOCOL SETTINGS

Command : Query

Parameters DR:8 M:1 Trext:0
Timings Tari (us):25 PW(us): 12,5 RTcal(us): 62,5 TRcal(ps): 100

Table 21 — 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
PR-ASK

866

915

953

O |0 N|jo || B|WIN|=

7.2.2.3 Teptreport
The test report shall give for each test point all communication parameters and the test verdict pass or f3il, the

pass conditign for each point is obtained when the signal analyser is triggered that means that the ftag is
working at the test frequency and modulation:

7.2.3 Tag duty cycle

7.2.31 Purpose

The purpose|of this testisito verify that the duty cycle for FMO and Miller encoding, shall be a minimum of
45 % and a npaximumof 55 %, with a nominal value of 50 %.

7.2.3.2 Prpcedure

Tag duty cycle, measurement procedure:

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

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

3) The signal generator shall be set with all parameters defined in Table 22, and with the first test case
parameters defined in Table 23 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.
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6)

7)

FMO tag encoding, and for 0-data and 1-data for Miller tag encoding.

Table 22 — Tag duty cycle test parameters

ISO/IEC 18047-6:2012(E)

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

In the demodulated trace data, measure the duty cycle for 00-data and 11-data sequence in case of

TEST : Tag duty cycle

RF PARAMETERS

PowerEIRP (dbm) - maximum power authorized Ereguency (MHz) - Variahle
Modujation type: DSB-ASK Modulation index : 90 %
PROTOCOL SETTINGS
Comrpand : Query
Parameters DR: Variable M: Variable Trext:0
Timirlgs Tari (us):Variable PW(us): 0,5*Tari RTcal(us): 3*Tari TRcal(ps): Variaple
Table 23 — Tag duty cycle test cases
Hrequency (MHz) D |Tari (us) TRcal (us) Frequency (MHz) D |Tari (ps) TRcal (ps)
1 64/3 | 6,25 33,3 (BLF=640 13 64/3| 6,25 33,3 (BLF=640
2 64/3 | 12,56 66,7 ZIBLII_|;=320 14 64/3]1 12,5 g6,7 ZIBLII_I-:=320
V2T V2T
3 8 25 200 (BLF=40 KHz) 15 8 25 200 (BLF=40 KHz)
4 64/3 | 6,25 33,3 (BLF=640 16 64/3] 6,25 33,3 (BLF=640
5 64/3 | 12,5 66,7 (BULI;=320 17 64/3]1 12,5 g6,7 EIBLII.F\=320
6 866 8 25 200 (BII_III=J=£0 KHz) 18 915 8 25 20 (BII_III=J=£0 KHz)
7 64/3 | 6,25 33;3(BLF=640 19 64/3| 6,25 33,3 (BLF=640
8 64/3 | 12,56 66,7 ZIBLII_|;=320 20 64/3] 12,5 g6,7 ZIBLII_I-:=320
V2T V2T
9 8 25 200 (BLF=40 KHz) 21 8 25 200 (BLF=40 KHz)
10 64/3 | ,6)26 33,3 (BLF=640 22 64/3] 6,25 33,3 (BLF=640
1 64/3 | 12,5 66,7 (BLII.I;=320 23 64/3]1 12,5 g6,7 EIBLII.F\=320
12 8 25 200 (BII_III=J=£0 KHz) 24 8 25 20 (BII_III=J=£0 KHz)
Frequency (MHz) D |Tari (ps) TRcal (ps)
37 64/3] 6,25 33,3 (BLF=640
38 64/3| 12,5 g6.7 ZIBLII_F\=320
39 8 25 20 (BII_III=J=£0 KHz)
40 64/3] 6,25 33,3 (BLF=640
41 64/3| 12,5 66,7 EIBLII_F\=320
VITIRY
42 953 8 25 200 (BLF=40 KHz)
43 64/3] 6,25 33,3 (BLF=640
44 64/3| 12,5 66,7 ZIBLII_F\=320
45 8 25 200 (BII_III=J=£0 KHz)
46 64/3| 6,25 33,3 (BLF=640
47 64/3| 12,5 66,7 EIBLII_F\=320
48 8 25 200 (BII_II;:;O KHz)
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7.2.3.3 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 %.

7.2.4 Tag preamble

7.2.41 Purpose

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

7.2.4.2 Prpcedure
Tag preambl¢, measurement procedure:

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

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

3) The gignal generator shall be set with all parameters defined inyTable 24 and with the first tesf case
parameters defined in Table 25 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 thegdemodulated tag reply trace power versus tim

[

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

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

Table 24— Tag preamble test parameters

TEST : Tag greamble

RF PARAMETERS

Power EIRP (dpbm) : maximuni:power authorized Frequency (MHz) : Variable
Modulation typg¢: DSB-ASK Modulation index : 90 %
PROTOCOL SETTINGS

Command : Query.

Parameters DR: 8 M: Variable Trext: Variable
Timings Tari (us): 25 PW(us): 12,5 RTcal(us): 62,5 TRcal(us): 100
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Table 25 — Tag preamble test cases

Freq (MHz)| M | TRext Freq (MHz)] M TRext Freq (MHz)] M | TRext
1 1 0 9 1 0 25 1 0
2 1 10 1 26 | 1
3 > | © 11 5 0 27 > | o
4 866 1 12| o915 1 (28]  os3 1
5 4| O 13 4 0 29| 4| 0
6 1 14 1 30 1
7 g | O 15 8 0 [31] g | O
8 + 16 t 7 t

72483 Testreport

The té¢st report shall give for each test point all communication parameters and the\test verdict pass or fail, the
pass rondition is obtained if the DUT tag preamble is as described in ISO/IEC 18000-6 Type C.

7.2.5| Tag link frequency tolerance and variation

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

40 to p40 kHz with the tolerance defined in ISO/IEC 180006) Type C and to verify that the frequéncy variation
during the tag backscattering is in the range + 2,5 %.

7.252 Procedure
Tag link frequency tolerance and variation, measurement procedure:

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

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

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

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

g)-“Measure the tag link frequency from the demodulated trace data for each symbol and getermine the

+ ol 1
T ariu 1riaA vaiuc.

7) The steps 3) to 5) shall be repeated for all the test cases defined in Table 27.
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Table 26 — 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(ys):3*Tari

TRcal(us):Variable

7.25.3 Teptreport

Table 27 — Tag Link frequency tolerance an variation test cases

Frequency (MHz) Tari (us) D TRcal (us)
1 6,25 64/3 33,7 (BLF=640 KHz)
2 866 12,5 64/3 66,7(BLF=320 KHz)
3 25 8 200 (BLF=40 KHz)
4 6,25 64/3 33,7 (BLF=640 KHz)
5 915 12,5 64/3 66,7(BLF=320 KHz)
6 25 8 200 (BLF=40 KHz)
7 6,25 6413 33,7 (BLF=640 KHz)
8 953 12,5 64/3 66,7(BLF=320 KHz)
9 25 8 200 (BLF=40 KHz)

The test report shall give for each test pointiall communication parameters and the test verdict pass or f3il, the
pass conditign for each point is obtained if the tag link frequency respects the tolerances defined in

ISO/IEC 18000-6 Type C and the variation of the link frequency during tag backscattering is in the

+2,5%.

7.2.6 Tag link timing T1

7.2.6.1

The purpose pf this tést is to verify that the tag meets the link timing parameter T1 which defined the tim
Interrogator tfansmission to tag response.

Purpose

range

T from

7.2.6.2

Procedure

Tag timing parameter T1, measurement procedure:

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

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

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

30
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4) A QUERY command shall be continuously sent followed by the continuous wave.
5) Wait until signal analyser is triggered, capture the demodulated tag reply trace power versus time.

6) Measure the tag link timing parameter T1, from the last rising edge of the last bit of the Interrogator
transmission to the first rising edge of the Tag response.

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

Table 28 — Tag link timing T1 test parameters

TEST-~ Tng link fiming T1
RF PARAMETERS

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

PROTOCOL SETTINGS
Comrpand : Query
Parameters DR: Variable M: 1 Trext:1
Timirlgs Tari (us): Variable PW(us):0,5*Tari RTcal(us):3*Tari TRcal(us):Varialjle

Table 29 — Tag Link timing T1 test cases

Frequency (MHz) Tari (us) D TRcal (ps)
1 6,25 64/3 33,7 (BLF=640 KHz)
2 866 12,5 64/3 66,7(BLF=320 KHz)
3 25 8 200 (BLF=40 KHz)
4 6,25 64/3 33,7 (BLF=640 KHz)
5 915 12,5 64/3 66,7(BLF=320 KHz)
6 25 8 200 (BLF=40 KHz)
7 6,25 64/3 33,7 (BLF=640 KHz)
8 953 12,5 64/3 66,7(BLF=320 KHz)
9 25 8 200 (BLF=40 KHz)

7.268 Testreport

The t¢streport shall give for each test case all communication parameters and the test verdict pass or fail, the
pass |cendition for each point is obtained if the measured link timing parameter T1 is |n the range
MAX(RTcaI,1OTpri) x (1 £ FT) + 2us as defined in ISO/IEC 18000-6 Type C.

7.2.7 Tag link timing T2

7.271 Purpose

The purpose of this test is to verify that the tag meets the link timing parameter T2, the tag under test shall not
start backscattering its Ull before T2 minimum of 3Tpri and after T2 maximum of 32Tpri.
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7.2.7.2 Procedure ( reply state)

Tag link timing parameter T2, measurement procedure:

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

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

3) The signal generator shall be set with all parameters defined in Table 30 and with the first test case
parameters defined in Table 31 for variable test parameters.

4) AQl
5) Wait

6) The

JERY command shall be continuously sent followed by the continuous wave.

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

signal analyser shall be set to send an ACK command with the backscatiered RN16.

command shall be sent immediately before T, minimum.

[

The

7) The pteps 3) to 5) shall be repeated for the following:
i) |atag DOES respond to an Interrogator command issued at 3Tpri;
i) [atag DOES respond to an Interrogator command issued at20Tpri;
ii) [atag DOES NOT respond to an Interrogator commandjissued at 32Tpri.
8) The pteps 3) to 7) shall be repeated for all the test cases defined in Table 31.
Table 30 — Tag link timing T2 test parameters
TEST : Tag link timing T2

RF PARAMETERS

Power EIRP (d

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

Modulation typ4

: DSB-ASK Modulation index : 90 %

PROTOCOL SETTINGS

Command : Query, Ack

Parameters

DR: Variable M: 1 Trext:1

Timings

Tari((us): Variable PW(us):0,5*Tari RTcal(ys):3*Tari TRcal(us):Variable

7.2.7.3 Procedure ( acknowledge state)

Tag link timing parameter T2, measurement procedure:

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

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

3) The signal generator shall be set with all parameters defined in Table 31 and with the first test
case parameters defined in Table 32 for variable test parameters.

32
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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

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) atag DOES respond to an Interrogator command issued at 3Tpri;
i) atag DOES respond to an Interrogator command issued at 20Tpri;
iii) atag DOES NOT respond to an Interrogator command issued at 32T pri.

9) The steps 3) to 8) shall be repeated for all the test cases defined in~T'able 32.

Table 31 — Tag link timing T2 test parameters

TEST|: Tag link timing T2

RF PARAMETERS

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

Command : Query, Ack, Req_RN

Parameters DR: Variable M: 1 Trext:1
Timirlgs Tari (us): Variable PW(jus):0,5*Tari RTcal(us):3*Tari TRcal(us):Varialjle

Table 32 — Tag Link timing T2 test cases

Frequency (MHz) Tari (us) D TRcal (us)
1 6,25 64/3 33,7 (BLF=640 KHz)
2 866 12,5 64/3 66,7(BLF=320 KHz)
3 25 8 200 (BLF=40 KHz)
4 6,25 64/3 33,7 (BLF=640 KHz)
5 915 12,5 64/3 66,7(BLF=320 KHz)
6 25 8 200 (BLF=40 KHz)
7 6,25 64/3 33,7 (BLF=640 KHz)
8 953 12,5 64/3 66,7(BLF=320 KHz)
9 25 8 200 (BLF=40 KHz)

7.2.74 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 tag does not respond to the ACK command.
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7.2.8 Tag state diagram

7.2.8.1

Pu

rpose

The purpose of this test is to verify that the DUT tag implements the correct state machine as described in
ISO/IEC 18000-6 Type C.

7.2.8.2

Procedure

Tag state diagram, testing procedure:

local

signal
oking

ble of

ured,

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

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

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

4) The signal generator shall be set with all parameters defined in Table 33.

5) The PUT tag shall be set to the first test initial state “Ready”, in order_to'pat the DUT tag into the Test
initia| state, lookup the corresponding state transition sequence-in Table 34, then set the
gengdrator to apply the state transitions described in the state transition sequence column by Ig
up tHe corresponding commands in Table 35.

6) Set the signal generator to send all commands definediin the “Ready states transitions” Ta
ISO/|[EC 18000-6 Type C Annex F.2.

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

8) The [steps 2) to 4) shall be repeated for alkiag state, Arbitrate, Acknowledged, Open, Sec
killed.

Table 33 — Tag state diagram testing

Test: tag state diagram testing

RF PARAMETERS
Power EIRP|(dbm) : Maximum authorized Frequency (MHz) : 866 or 915 or 953
Modulation type: DSB-ASK Modulation index : 90 %

PROTOCOL SETTINGS

Command : Query.
Parameters| DR:8 M:1 Trext:0 DR:8
Timings Tari (us):25 PW(us): 12,5 RTcal(ps): 62,5 TRcal(ys): 100 Tari (us):25

34
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Table 34 — 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
Kiftett Power-Off >Ready>—Arbitrate>Repty>—Acknowledged>-Open>-Sectured>Kijled

Table 35 — State Transition Table

Stat¢ > Next State Signal generator command DUT tag reply
Power Off > Ready Power On >
< None
Rdady-> Arbitrate Query [slot<> 0] >
< None
Arpitrate> Reply QueryAdjust [slot = 0] >
< New RN16
Reply—> Acknowledged ACK [valid RN16] >
< ull
Acknpwledged-> Open Req_RN [valid RN16 & access password<>0] ->
< Handle
Open-> Secured Access [valid handle & valid access'password] >
< Handle
S¢cured-> Killed Kill [valid handle & valid kill password] >
< Handle

7.2.83 Testreport

The tg¢st report shall give for each test case all communication parameters and the test verdict pass or fail, the
pass fondition for each pQint is obtained if the tag implement all correct transition from all diagram states.

7.2.9| Tag backscatter (optional)

7.291 General

As IJOAEC 18000-6 does not specify a minimum backscatter value for Type C, this test i$ informative,

h o tand far A rfapa oA Ao o ira A ants TOMJIEMA 10NAR D pafaro da thic taot
owev Ul, ISHSeG+of PCTTONTIaCCTTICaSUrCimCTItS OO T TOUT0~U TCTCTS oS teSt

7.29.2 Test objective

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

Measurements are carried out in an anechoic chamber in bistatic antennas configuration as shown in Figure 3
with the tag positioned in the far field of the transmit antenna.
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7.2.9.3 Test procedure

Measurements shall be done with power P ..., where P ;. is the minimum power allowing the DUT tag
activation.

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

Delta radar cross=section-measurement prnr\ndnrn-

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

2) Thesignal 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 continues \yaves

signal following the signal generator command.

4) The|signal analyser shall be set to measure the quadrature baseband’l and Q power versus| time,
withja sampling rate of at least 5 Msps.

5) WitH the tag placed in the anechoic chamber, the analyser shall be set to capture the complex 1Q
power for at least during 10 symbols of tag reply.

6) Calqulate the difference of power from the DUT tag backscattering according the following equation:

1
AP}, (rms) = 27 -((I,.,l —1,,)*+(0,, —Q,’O)z), where Z, is the wave resistance qf the

0
measurement equipment and usually 50 Q.

7) Caldulate the ARCS of the_ ¢(DUT tag wusing the radar equation given helow:

AP 4 2
ARcs = A 47 d (47:]
Pe GOt 'GOr ﬂ“

7.29.4 Teptreport

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

The pass/fail| condition is not determined as ISO/IEC 18000-6 does not specify a minimum ARCS valpe for
Type C.

8 Conformance tests for ISO/IEC 18000-6 Type D
8.1 Functional tests of interrogator
8.1.1 Interrogator modulation test

8.1.1.1  Test objective

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

The interrogator shall transmit a CW carrier at the maximum power allowed under the regulations of the
selected carrier frequency for testing. Ten tags shall be placed in front of the interrogator at 50% of maximum
reading range.

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

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

A spe
provig
tags.

8.1.183 Testreport

The tést report shall give the measured values of the parameters according Table 36.

8.1.2

8.1.2,

The @
tags,

8.1.2,

The i

selecled carrier frequency- for testing. A tag emulator as specified in Annex D shall transr
nse as per Tablé 37 using the minimum maximum_hold-off_time as specified in ISO/IEC 18000-6 and at

respo
a min
value

Meas

Table 36 — Measurements to be made

Parameter | Conditions
BW 30 dB bandwidth’< 100 Hz

Interrogator demodulation and data decoding

1  Test objective

bjectives of this test are to verify whether the interrogator is capable of demodulating sig
ncluding multiple TTO pages and-verification of TID-U CRC.

2  Test procedure

hterrogator shall transmit a CW carrier at the maximum power allowed under the regu
imum ARCS_Sspecified in ISO/IEC 18000-6 Tag: 7d. All other parameters shall be set a
5 as specified.

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

ctrum analyser as specified in Annex C and the sense antenna shall be used to record,jthe spectrum
ed by the interrogator. It shall also be verified that the interrogator was successfully~singulating all ten

nals from the

ations of the
nit a Type D

the nominal

In ca

senthe interrogator is designed for shorter communication distances, then the distance

dre may be

decre

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

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

© 180/
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Table 37 — 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 TID-U Only Verify single page
detection
1.2 | TID-U Only with CRC error Verify TID-U error Assume detection of one
detection CRCerrorimpites att
CRC errors shall be
detected.

1.3 | TID-U with 7 data pages containing a Verify multi page data
rarfdom distribution of an equal amount of | decoding
1 gnd 0 bits.

1.4 | TID-U with 1 data pages as in 1.3, page 1 | Verify demodulation This test, verifies the
mqadulation, separation and page 2 and page separation compliance the spread pf
mddulation tolerances configured as timing alf'timing parameter
follpws: (ISO/IEC 18000-6 tolerances. Note each

) 10.2.9.5) tolerances: pages has a new pre-
o | Test1:-20%, -20%, -20% amble allowing timing
o | Test 2: -20%, -20%, +20% synchronisation.
e [ Test 3: +20%, -20%, +20%
o [ Test4: +20%, -20%, -20%
o | Test 5: +20%, +20%, -20%
e [ Test6:-20%, +20%, -20%
o [Test7:-20%, +20%, +20%
o | Test 8: +20%, +20%, +20%

1.5 Fof TID-S construct 4 random\(as in 1.3) Verify structured data | Assume a single correct
dafa sets according to the examples in decoding and CRC decoding of random data
ISQ/IEC 18000-6 10.3.3'numbered as error detection. of structured data set is
follpws: representative. It is

. recommended that the

* | Case 1: EO, Qiwat 4 cases contain differerjt
e | Case 2: EDx-format with padded Ul data and data

Segmeht configurations.
e | Case)3: E3y, format
° Case 4: Maximum Inngfh F’)” format
Perform the following tests for each case:
e All data correct
e UII CRC error
e Data CRC error
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Tag Emulator Configuration Test Outcome Notes

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:

e Simple Sensor data correct

e Simple Sensor data with a CRC error

2 Miller Modulation Verify parameters for
Miller modulation.
2.1 Pearfarm teste 1 1-16 on Miller maodulation \/nrify data dnr\nr\ling
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

8.1.23 Testreport
The test report shall contain the tag emulator distance to the interrogator and the ARCS value segtup in the tag

emulgtor. Furthermore, the used interrogator ‘output power and the used operation frequgncy shall be
recorgled.

8.2 [Functional tests of tag

8.2.111 General

As ISO/IEC 18000-6 doésshot specify a minimum backscatter value for Type D, this test i$ informative,
howeyer, is used for performance measurements. ISO/IEC 18046-3 refers to this test.

8.212 Test objective

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

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

8.21.3 Test procedure

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

A vector signal analyser as specified in Annex C shall be used to record the quadrature baseband voltages |
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.
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Delta radar c

ross-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 continues waves
signal following the signal generator command.
4) The signal analyser shall be set to measure the quadrature baseband | and Q power versus time,
with & cnmpling rate of at least 5 l\/lcrr_\c
5) WitH the tag placed in the anechoic chamber, the analyser shall be set to capture the complex 1Q
power for at least during 10 symbols of tag reply.
6) Calqulate the difference of power from the DUT tag backscattering according theyfollowing equation:
AP}, (rms) = -((Ir,1 _[r,0)2 +(0,, —Q,’O)z) , Where Z, is the wave resistance gf the
0

measurement equipment and usually 50 Q.

7) Caldulate the ARCS of the DUT tag wusing the (adar equation given Dhelow:

AP, 4rxd* (4r)
ARCS = —*=
Pe GO[ ) GOr ﬂ’
8.21.4 Tept report

The test rep
orientation arf

be recorded.

The pass/fail
Type D.

8.2.2 Data

8.2.2.1

The objective

8.2.2.2

Te

Te

ort shall give the measured values of*ARCS. Furthermore, the DUT and the interrq
d position, as well as the used interrogator output power and the used operation frequency

condition is not determined as ISO/IEC 18000-6 does not specify a minimum ARCS val

encoding

st objective

of this testis-to verify the data encoding of the tag.

st procedure

gator
shall

e for

For each dat

H 4 b ol Lo Ll 4 ot el FH ok ol
cd CTITLCUUINTY 1ypt SUPPUINICU Uy UIT ady, Proygrdilin uic tay Wil TSPIToCTiialive Udld arlu TCLU

d the

TagMsg transmitted by the tag. The encoding types as specified in ISO/IEC 18000-6 clause 10 are as follows:

40

TID-U only
TID-U with zero or more data pages — the test to be performed with zero and 8 data pages
TID-S with the 4 cases as specified in clause 8.1.2.2 Table 37 above.

Optional Simple Sensor encoding for each of the above types.
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8.2.2.3 Testreport

The test report shall provide all data types tested and the result.

8.2.3

8.2.3.

Link bits

1 Test objective

The objective of this test is to verify the correctness of the link bits as specified in ISO/IEC 18000-6 clause
10.2.9.3.

8.2.3,

Reco
config

8.2.3,

2 Test procedure

d all the symbols of a tag transmission and inspect the link bits for correctness.)The t
ured for:

1 Page
4 Pages

8 Pages

3 Testreport

The tgst report shall provide the tag configuration and result.

8.24

8.2.4,

The d
1ISO/I

8.2.4,

A sig

Tag Timing Parameters

1  Test objective

bjective of this test is to verify the tag.transmission’s statistical distribution referencing the
FC 18000-6 10.2.4.

2 Test procedure

nal generator shall transmit a CW carrier at the maximum power allowed under the regu

selecied carrier frequengy.for testing.

An o9
claus

The 1
drma

cilloscope shall record the start and end of each TagMsg transmission as specified in ISO
e 10.

heasurements shall be done using the tag backscatter test setup, the tag positioned d
= 3 A~away from the test interrogator antennas.

ag should be

barameters in

lations of the

/IEC 18000-6

rIA = 3 A and

The test as specified in Table 38 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 maximum_hold-off_time.

© ISO/IEC 2012 — All rights reserved

41


https://iecnorm.com/api/?name=aa1f20e4e270f989ce232fb72578fadc

ISO/IEC 18047-6:2012(E)

Table 38 — Measurements to be made

Tag Emulator Configuration | Test Method Report
1 | Verify the value of Rt; to | For the full set of tags perform the Note the timing of any tag
be greater or equal than | following steps: modulations occurred.
minimum_listen_time. 1. Place ten tags in the beam of the The test fails 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 {he value of Rt, to | For the each tag of the set perform the Note and record any gap

be greater or equal than | following steps: between end of transmissign
symbo|_detect_time for n 1. Place the tag in the beam of the sianal and start of transmission legs
greater than 1. génerator 9 9 than symbol_deteet time.

2. Switch CW on for 20 seconds. The test falioyf any 9ap IS lgss
than symbol_detect time.
3. Record each TagMsg transmission

start and end.

3. | Verify fhe randomness of | Using the data recoded in test 2 calculate |(The mean and median valdes
Rt,. the gap between each TagMsg shall be no less than 15ms
transmission and note the transmission
count with the 1% transmission being *
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 1% 5tfansmissions
e %20 transmissions

o\, All transmissions

8.24.3 Tept report

The test repart shalkindicate the deviation of the norm values as specified in ISO/IEC 18000-6 clause 10.2.2
and 10.2.4.

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

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

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

8.2.5.3 Testreport

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

[

BT — 7n~1b

bit rate =
‘g7

The pgass/fail condition is determined whether the measured values are over_the full temperafure range as
specified in clause 10.2.2 for Type D in ISO/IEC 18000-6.

8.2.6| Tag multi-page timing
8.2.6/1 Test objective
The gbjective of this test is to verify tag multi-page timing

8.2.62 Test procedure

The ipterrogator shall transmit a CW carrier at\the maximum power allowed under the regulations of the
selected carrier frequency for testing. The tagishall be configured to transmit an ID plus the maximum number
of data pages supported.

The fag response waveform shall be-tecorded by a oscilloscope as specified in Annex C xsing the tag
backgcatter test setup, the tag positioned dr» = 3 A and drma = 3 A away from the test interrogatgr antennas.

The spacing between each of the packets shall be measured.

8.2.6. Test report

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

measured

acing =
bit

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

8.2.71 Test objective

The objective of this test is to verify that the tag will suspend in the presence of interrogator modulation.
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8.2.7.2

Test procedure

The interrogator shall transmit a CW carrier at the maximum power allowed under the regulations of the
selected carrier frequency for testing for 2 ms, thereafter it will modulate the carrier with five pulses as
specified in ISO/IEC 18000-6 10.2.10.

The tag response waveform shall be recorded by a oscilloscope as specified in Annex C using the tag
backscatter test setup, the tag positioned dra =3 A and drua = 3 A away from the test interrogator antennas.
It shall be verified that there are no tag responses for a minimum period of TOTAL Wakeup_timeout as
specified in ISO/IEC 18000-6 10.2.2 after the five pulses.

8.2.7.3 Te

The test repo

9 Confor

9.1 Tag fun

stTeport

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

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

ctional tests

C)

The minimunp requirements for BAP tags to support ISO/IEC 18000-6 clause\11 (Battery assisted passive

Type C) is to
the slightly 4
strength drop

9.1.1 Batte

9.1.1.1

The purpose
ISO/IEC 180(

The persister
a default afte

9.11.2 Pr

Battery assis

1) The

regu

The
anal

support all commands and features of ISO/IEC 18000-6 clause 9, and that flag persistend
Itered definition of meaning that persistence times begin.at the point that tag receive
5 below sensitivity instead of the battery-free definition relative to tag being energized.

ry assisted Passive tag persistence time test

Purpose

of this test is to verify that the DUT battery assisted tag show the persistence time as defi
0-6 clause 11 (Table 239).

" the tag loss of signal relative-to the tag sensitivity level.

bcedure
ed passive tag persistence time , measurement procedure:

waveform denerator amplitude shall be set to the maximum value authorized by the
ations.

signal analyser Trigger shall be set to frequency mask trigger waiting tag response, the
ser trigger will be active if the tag response is present.

e has
signal

ned in

ce time for battery assisted tag mean the time that the flag maintains its state before reset{ing to

local

signal

The signal generator shall be set with all RF parameters defined in Table 39.

A SELECT command shall be sent with protocol settings parameters defined in Table 39 and with the

first test case parameters defined in Table 40 for variable test parameters (this command set the DUT
tag in the test session to inventoried sTate B).

zero) during the persistence time Tpersistence defined in Table 40 first test case.

first test case parameters defined in Table 40 for variable test parameters.

44

The waveform generator amplitude shall be set to a value below the tag sensitivity level (typically

A QUERY command shall be sent with protocol settings parameters defined in Table 39 and with the
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Wait until the signal analyser is triggered, if it is not triggered in 1 s, then finish the test case.

The steps 3) to 7) shall be repeated for all the test cases defined in Table 40.

Table 39 — BAP tag persistence time test parameters

TEST : BAP tag persistence time

RF PARAMETERS

Power EIRP (dbm) : maximum power authorized

Frequency (MHz) : 866 or 915 or 953

Modulation type: DSB-ASK

Modulation index : 90 %

PROTOCOI SFTTINGS

Comrands
Query Parameters DR:8 M:1 Sel / Session :Variable Targef\; Variaple
Selegt parameters Target : Variable Action : 100 (deassert Lengtn:0
SL or Flag->B)
Timirlgs Tari (us):25 PW(us): 12,5 RTcal(us): 62,5 TRcal(ys): 109
Table 40 — BAP tag persistence time test€ases
Select [Target] Tpersistence Query [Sel] Query [Session] Query [Flag]
1 Min: 50 ps B
S0 Sel : All S0
2 Max: 500 us A
3 500 ms B
SelyAll S1
4 5s A
5 2s B
S2 Sel : All S2
6 20's A
7 2s B
S3 Sel : All S3
8 20s A
9 2s Sel : ~SL Any
SL Any
10 20's Sel : SL Any
9.1.18 Test report
The test report shall give for each test point all communication parameters and the test verdict pass or fail, the
pass pondition for.each point is obtained when the signal analyser is triggered that means that the tag is reply
to thel QUREY command.
10 Conformance tests for ISO/IEC 18000-6 Manchester Mode Battery Assisted

Passive{BAP)Type €

The Manchester mode BAP is based on the requirements for passive Type C in ISO/IEC 18000-6:2010
clause 9. A device conforming to ISO/IEC 18000-6:2010 clause 11.5 (Manchester mode battery assisted
passive Type C) must also support all mandatory requirements in clause 9. The requirements in clause 11.5
include only the additional requirements that the conformant device must support. The conformance tests for
ISO/IEC 18000-6:2010 clause 11.5 are specified below.

© ISO/IEC 2012 — All rights reserved
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10.1 Functi

onal tests of interrogator

10.1.1 Interrogator RF envelope parameters

10.1.1.1 Pu

rpose

The purpose of this test is to verify all the RF modulation parameters pulse for a data-0 and a data-1 as

described in |

SO/IEC 18000-6 clause 11.5.

10.1.1.2 Procedure

Interrogator R

1) The
supp

2) The
para

3) The

comimand followed by the continuous wave.

4) The
5) Wait
6) Mea

7) The
and

F envelope parameters, measurement procedure:

DUT interrogator shall be configured for transmitting at the maximum power, |at thg
orted frequency and modulation type.

PUT interrogator shall be set with all parameters defined in Table 41 and. with the first tes
Mmeters defined in Table 42 for variable test parameters.

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

signal analyser shall be set to power versus time mode.
until signal analyser is triggered, capture all the demodulated trace power versus time.
sure the DUT interrogator envelope parameters as.described in ISO/IEC 18000-6 clause 11

steps 2) to 6) shall be repeated for all the test cases that are supported by the DUT interrg
compliant with local regulation.

Table 41 — Interrogator RF envelope test parameters

b first

case

JERY

5.

gator

TEST : Interro

jator RF envelope parameters

RF PARAMETERS

Power EIRP (d

bm) : max power authorized Frequency (MHz) : Interrogator supported frequencies

Modulation typ4

: Interrogator supported modulations Modulation index : Variable

PROTOCOL SETTINGS

Command : Ac]

fivation + Query

Parameters

M:8 Trext:1 T2ext: 0

Timings

Fotward da_ta rate BLF: 160 KHz

Hkbps):Variables

46

Table 42 — Interrogator RF envelope test cases

Forward data rate
(Kbps)

128
64
32
16

8

Al h|WIN|=
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The test report shall give for each test case all communication parameters and the test verdict pass or fail, the
pass condition for each point is obtained if the value of the parameters shall be in the limit maximum and
minimum as specified in ISO/IEC 18000-6 clause 11.5.2.1.5.

10.1.2 Interrogator activation minimum dwell time T,

10.1.2.1 Purpose

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

Ta.

10.1.2.2 Procedure

Interrpgator link timing Ta, measurement procedure:

The DUT interrogator shall be set with all parameters defined in_Table 43 and with the fi

parameters defined in

2) Table 44 for variable test parameters.

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

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

) The steps 3) to 5) shall be repeated for all the test cases that are supported by the DU
and compliant with local regulation(

Table 43 —Interrogator link timing TA test parameters

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

rst test case

i by QUERY

Query).

T interrogator

TEST|: Tag link timing parameter T 5

RF PARAMETERS

Powef EIRP (dbm) : maximum) power authorized

Frequency (MHz) : Variable

Modujation type: DSB-ASK

Modulation index : 90 %

PROTOCOL SETTINGS
Command : Activation + Query
Pararreters M:8 Trext:1 T2ext:0
Timings Forward data rate:
Variable

Table 44 — Interrogator link timing parameter TA test cases

© ISO/IEC 2012 — All rights reserved
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10.1.2.3 Test report

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

tag activation

time Ta.

10.1.3 Interrogator link timing T2

10.1.3.1 Purpose

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

T2.
10.1.3.2 Propcedure
Interrogator link timing T2, 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 PUT interrogator shall be set with all parameters defined in Table\45 and with the first tes{ case
parameters defined in Table 46 for variable test parameters.
3) The [DUT interrogator shall be set to send a Short Manchester ACTIVATION followed by QUERY
commmand followed by the continuous wave.
4) Set the tag emulator to backscatter an RN16 reply, the RN16 shall be sent after the typical value for
T1, the DUT interrogator will send its ACK.
5) The| signal analyser shall capture *all demodulated trace power versus | time
(Actjvation+Query+RN16+ACK).
6) Measgure the link parameter, finding the end of RN16 frequency variation and the beginning of ACK
freqyency variation.
7) The pteps 3) to 6) shall be repeated for all the test cases that are supported by the DUT interrggator
and compliant with local regulation.
Table 45 — Interrogator link timing T2 test parameters
TEST : Tag link timing parameter T2

RF PARAMETERS

Power EIRP (d

bm)” maximum power authorized Frequency (MHz) : Variable

Modulation typ

. DOB-ASK vioduiation ThdexX - 39U 7o

PROTOCOL SETTINGS

Command : Activation + Query

Parameters M:8 Trext:1 T2ext:0
Timings Forward data rate: BLF (KHz):Variable
Variable
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Table 46 — Interrogator link timing parameter T2 test cases

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

The t
pass

10.1.4

10.1.4

The p
time 4

10.1.4
Interr

1

.1

)

3 Testreport

st report shall give for each test case all communication parameters and the test verdict pa
condition is obtained for each test point if the measured time value shall be between T2 min

} Interrogator link timing T3

urpose of this test is to verify that the DUT interrogator meets the\timing parameter T3, wh
n Interrogator waits, after T,, before it issues another command.

.2 Procedure

bgator link timing T3, measurement procedure:

Purpose

The DUT interrogator shall be configured-for transmitting at the maximum power
supported frequency and modulation typef

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

The DUT interrogator shall becset with all parameters defined in Table 47 and with the
parameters defined in Tablg 48 for variable test parameters.

Set DUT interrogator(to ‘transmit Short Manchester Activation followed by the Selé
followed by Query,command.

iss or fail, the
and T2 max.

ch define the

, at the first

first test case

ct command

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

Measureythe link timing T3 + T1, finding the end of Query frequency variation and the
QueryRep frequency variation, the link parameter T3 is calculated by subtracting the
valuexto the measured time (T1+T3).

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

beginning of
T1 maximum

T interrogator

and compliant with local regulation.
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Table 47 — Tag link timing parameter T3 test parameters

TEST : Tag link timing parameter T3

RF PARAMETERS

Power EIRP (dbm) : maximum power authorized

Frequency (MHz) : Variable

Modulation type: DSB-ASK

Modulation index : 90 %

PROTOCOL

SETTINGS

Command : Activation + Select + Query

Parameters M:1 Trext:1
Timings Forward data rate:
Variable

Table 48 — Tag link timing parameter T3 test cases

Forward data rate (Kbps) BLF (KHz)
1 8 120 KHz
2 16 160 KHz
3 32 192 KH2
4 64 240'KHz
5 128 320 KHz

10.1.4.3 Tept report

The test report shall give for each test case all commuhnication parameters and the test verdict pass or fgil, the
pass conditign is obtained for each test point if the“measured time value shall be greater than the mirfimum

value for T3, pccording to ISO/IEC 18000-6 clause 11.5.
10.1.5 Interrpgator link timing T4

10.1.5.1 Purpose

The purpose|of this test case js to verify that the DUT interrogator meets the timing parameter T4,

define the mihimum time between Interrogator commands.

10.1.5.2 Prpcedure

Interrogator linkitiming T4, measurement procedure:

which

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 49 and with the first test case

parameters defined in Table 50 for variable test

parameters.

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

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

50
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6) Measure the link Timing T4, finding the end of select frequency variation and the beginning of Query
frequency variation.

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

Table 49 — Tag link timing parameter T4 test parameters

TEST : Tag link timing parameter T4

RF PARAMETERS

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

Command : Activation + Query + QueryRep

Parameters M:1 Trext:1
Timinjgs Forward data rate:
Variable

Table 50 — Tag link timing parameter T4 test cases

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

10.1.5.3 Test report

The t¢st report shall give for.each test case all communication parameters and the test verdict pass or fail, the
pass ondition is obtained\for each test point if the measured time value shall be greater than|the minimum
valuelfor T4, according to'ISO/IEC 18000-6 clause 11.5.

10.2 [Functional-tests of tag

10.2.1 Tag demodulation capability

10.2.1.1 Purpose

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

10.2.1.2 Procedure
Tag demodulation capability, measurement procedure:

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

The signal generator shall be set with all parameters defined in Table 51 and with the first test case
parameters defined in Table 52 for variable test parameters.

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

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

The

‘fnpc Q) to R) shall he ropoafod for allthe test cases defined in Tahle 52

Table 51 — Tag demodulation capability test parameters

TEST:

Tag d

emodulation capability

RF PARAMETERS

Power EIRP (d

bm) : maximum power authorized

Frequency (MHz) : Variable

Modulation typ¢: Variable Modulation index : 90 %
PROTOCOL SETTINGS
Command : Activation + Query
Parameters M:8 Trext:1 T2ext: 0
- Forward data rate .
Timings (Kbps):8 BLF: 160 KHz
Table 52 — Tag demoduilation capability test cases
Frequency (MHz) Modulation type
1 866 DSB-ASK
2 915 DSB-ASK
3 953 DSB-ASK
NOTE The test frequency of 953 MHz may be skipped in case no region of the world requires frequencies [above

930 MHz anyn{

10.21.3 Te

The test rep

t report

shallygive for each test point all communication parameters and the test verdict pass or 3
pass conditign.for each point is obtained when the signal analyser is triggered that means that the

ore and the tag will hot be used above 930 MHz.

il, the
tag is

working at thetestfrequerncyandmodutation:

10.2.2 Tag link frequency tolerance and variation

10.2.2.1

Purpose

The purpose of this test is to verify that the tag can backscatter its reply with a variable link frequency from
40 to 640 kHz with + 2,0 % tolerance as defined in ISO/IEC 18000-6 clause 11.5.

10.2.2.2 Procedure

Tag link frequency tolerance and variation, measurement procedure:

52
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) The waveform generator amplitude shall be set to the maximum value authorized by the local
regulations.

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

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

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

J

\Wait-until- signal-analvseris-triagered —capture-the- demodulated-tagrepl trace powerversus time
) Y 99 y 1 ) =y 14 .

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

) The steps 3) to 5) shall be repeated for all the test cases defined in Table 54.

Table 53 — Tag link frequency tolerance test parameters

TES]

[ : Tag link frequency tolerance

RF PARAMETERS

Powef EIRP (dbm) : maximum power authorized Frequency.(MHz) : Variable
Modujation type: DSB-ASK Modulation index : 90 %
PROTOCOL SETTINGS
Comrpand : Activation + Query
Parameters M:8 Trext:1 T2ext: 0
. Forward data rate . -
Timirlgs (Kbps):Variables BLF: Variable

Table 54 — Tag Link frequency tolerance and variation test cases

NOTE

Frequency (MHZ) Forwa(rdeld)Z;a rate BLF (KHZ)
1 128 640 KHz
2 866 32 320 KHz
3 8 40 KHz
4 128 640 KHz
5 915 32 320 KHz
6 8 40 KHz
7 128 640 KHz
8 953 32 320 KHz
9 8 40 KHz

The test frequency of 953 MHz may be skipped in case no region of the world requires frequencies above 930

MHz anymore and the tag will not be used above 930 MHz.
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10.2.2.3 Test report

The test report shall give for each test point all communication parameters and the test verdict pass or fail, the
pass condition for each point is obtained if the tag link frequency respects the tolerances defined in
ISO/IEC 18000-6 clause 11.5.

10.2.3 Tag i

nk timing T1

10.2.3.1 Purpose

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

Interrogator t

10.2.3.2 Pr
Tag timing p4

1) The
regu

2) The

3) The
para

ansmission to tag response.

bcedure
rameter T1, measurement procedure:

waveform generator amplitude shall be set to the maximum value authorized by the
ations.

signal analyser shall be set to power versus time mode.

signal generator shall be set with all parameters defined in, Table 55 and with the first tes
meters defined in Table 56 for variable test parameters.

4) A Short Manchester ACTIVATION followed by the QUERY command shall be continuously

follo
5) Wait

6) Mea
trang

7) The

ved by the continuous wave.
until signal analyser is triggered, capture theddemodulated tag reply trace power versus tim

sure the tag link timing parameter T1, ffom the last rising edge of the last bit of the Interrg
mission to the first rising edge of the Tag response.

steps 3) to 5) shall be repeated for all the test cases defined in Table 56.

Table 55— Tag link timing T1 test parameters

local

case

sent

[

gator

TEST : Tag lin

k timing T1

RF PARAMETERS

Power EIRP (d

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

Modulation typ4

: DSB-ASK Modulation index : 90 %

PROTOCOL SETTINGS

Command : Ac

tivation + Query

Parameters M:8 Trext:1 T2ext: 0
. Forward data rate . :
Timings (Kbps):Variables BLF: Variable
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NOTH|
MHz 3

10.2.]
The t

pass
in 1SC

10.2.4

10.2.4

The p

Frequency (MHZ) Forwa(rde‘;:;a rate BLF (KHZ)
1 128 640 KHz
2 866 32 320 KHz
3 8 40 KHz
4 128 640 KHz
5 915 32 320 KHz
6 8 40 KHz
7 428 640-KcH=
8 953 32 320 KHz
9 8 40 KHz

.1

The test frequency of 953 MHz may be skipped in case no region of the worldrequires frequen

nymore and the tag will not be used above 930 MHz.

3.3 Test report
pst report shall give for each test case all communication parameters and the test verdict pa

condition for each point is obtained if the measured link timing-parameter T1 is within the
/IEC 18000-6 clause 11.5.

} Tag link timing T2

Purpose

urpose of this test is to verify that the tag meets the link timing parameter T2, the tag under

start hackscattering its Ull before the T2 minimum defined in ISO/IEC 18000-6 clause 11.5.

10.2.4
Tag li

1

)

}.2 Procedure ( reply state)

hk timing parameter T2, measurement procedure:

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

Cies above 930

iss or fail, the
ange defined

test shall not

by the local

first test case

nuously sent

2) The signal-analyser shall be set to power versus time mode.
3) Thesighal generator shall be set with all parameters defined in Table 57 and with the
parameters defined in Table 59 for variable test parameters.
4—A—ShertManchesteAGTHVAHONfollowed—by—the - QUERY—command—shall-be—cent
followed by the continuous wave.
5) Wait until signal analyser is triggered, capture the demodulated tag reply trace power versus time.
6) The signal analyser shall be set to send an ACK command with the backscattered RN16. The
command shall be sent immediately before T, minimum.
7) The steps 3) to 5) shall be repeated for the following:

i) atag DOES respond to an Interrogator command issued at 0,25Tbit;

i) atag DOES respond to an Interrogator command issued at 4Tbit;
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8)

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

The steps 3) to 7) shall be repeated for all the test cases defined in Table 59.

Table 57 — Tag link timing T2 test parameters

TEST : Tag link timing T2

RF PARAMETERS

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

Modulation type-DSB-ASK- Modulation-index—-90-%

PROTOCOL SETTINGS

Command : Activation + Query + ACK

Parameters M:8 Trext:1 T2ext: 0

Timings

Forward data rate

(Kbps):Variables BLF: Variable

10.2.4.3 Propcedure ( acknowledge state)

Tag link timing parameter T2, measurement procedure:

1)

2)

3)

4)

5)

6)

7)

8)

9)

56

The waveform generator amplitude shall be set o, the maximum value authorized by the
regulations.

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

The signal generator shall be set with alf-parameters defined inTable 58 and with the first tes
parameters defined in Table 59 for yariable test parameters.

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

The signal analyser shall be set to send an ACK command with the backscattered RN18.

cgmmand shall be sent-after T2 =10Tpri.

RN16. The.command shall be sent immediately before T2 minimum

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

i) atag DOES respond to an Interrogator command issued at 0,25Tbit;
ii) atag DOES respond to an Interrogator command issued at 4Tbit;

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

The steps 3) to 8) shall be repeated for all the test cases defined in Table 59.

local

case

The

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

The signal-analyser shall be set to send an REQ_RN command with the previously backscaftered
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Table 58 — Tag link timing T2 test parameters

TEST : Tag link timing T2

RF PARAMETERS

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

Command : Query, Ack, Req_RN

Parameters M:8 Trext:1 T2ext: 0
. Forward data rate . :
Timirgs (Kbps):Variables BLF: Variable

Table 59 — Tag Link timing T2 test cases

Frequency (MHz) Forw?rde:,':;a rate B
1 128 640 KHz
2 866 32 320 KHz
3 8 40 KHz
4 128 640 KHz
5 915 32 320 KHz
6 8 40 KHz
7 128 640 KHz
8 953 32 320 KHz
9 8 40 KHz

NOTE| The test frequency of 953 MHz may be skipped in case no region of the world requires frequengies above 930

MHz gnymore and the tag will not be\used above 930 MHz.

10.2.4.4 Test report

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

10.2.% Tag-activation time maximum T,

10.2.5.1.V Purpose

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

10.2.5.2 Procedure
Tag timing parameter T,, measurement procedure:

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

2) The signal analyser shall be set to power versus time mode.
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3) The signal generator shall be set with all parameters defined in Table 60 and with the first test case
parameters defined in Table 61 for variable test parameters.

4) A Short Manchester ACTIVATION followed by the 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 timing parameter T,, from the last edge of the last bit of the Interrogator

activation command to the first edge of the first preamble bit of a normal command. The measured
value is the shortest T, time which the tag successfully responds.

7) The pteps 3) to 5) shall be repeated for all the test cases defined in Table 61.

Table 60 — Tag link timing TA test parameters

TEST : Tag link timing Tp

RF PARAMETERS

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

Command : Activation + Query

Parameters M:8 Trext:1 T2ext: 0

Forward data rate BLF: Variable

Timings (Kbps):Variables

Table 61 — TagLink timing T, test cases

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

10.2.5.3 TeFt réport

The test report shall give for each test case all communication parameters and the test verdict pass or fail, the
pass condition for each point is obtained if the measured link timing parameter T, is within the range defined
in ISO/IEC 18000-6 clause 11.5.

10.2.6 Tag stateful hibernate timer

10.2.6.1 Purpose

The purpose of this test is to verify that the tag meets the stateful hibernate timer accuracy requirements
which defined the time from the last bit of the tag response to the Next command to the expiration of the
hibernate timer.
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10.2.6.2 Procedure
Tag timing hibernate timer measurement procedure:

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

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

3) The signal generator shall be set with all parameters defined in Table 62 and with the first test case
parameters defined in Table 63 for variable test parameters.

A tomgManchester AC FIVATION—with—sessiomtocking—setected—and—tibermate—timer set to 1 sec
followed by the 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 vefsus time.

) Measure the tag hibernate timer from the last edge of the last bit of the‘tag responsg to the Next
command to the first edge of the first subsequent Query response from the'tag.

7) The steps 3) to 5) shall be repeated for all the test cases defined in Table 63.

Table 62 — Tag stateful hibernate timer test\parameters

TEST|: Tag link timing Tx

RF PARAMETERS

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

Command : Activation + Query + ACK + Next

Parameters M:8 Trext:1 T2ext: 0

Forward data rate BLE: 160 KHz

Timirgs (Kbps):32 Kbps

Table 63 — Tag stateful hibernate timer test cases

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

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

pass condition for each point is obtained if the measured stateful hibernate timer accuracy is within the range
defined in ISO/IEC 18000-6 clause 11.5.
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11 Conformance tests for ISO/IEC 18000-6 Sensor support

11.1 Tag functional tests

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

11.1.1 Simple sensor test

11.1.1.1 Purpose

The purpose
ISO/IEC 180(

11.1.1.2 Pr
Simple sensdg

1) The
regu

2) The
3) The
4) AQ

5) Wait

of this test is to verify that the DUT tag support the simple sensor (SS) functionality as defi
0-6 clause 12.

bcedure
r test , measurement procedure:

waveform generator amplitude shall be set to the maximum value) authorized by the
ations.

signal analyser shall be set to power versus time mode.
signal generator shall be set with all parameters defined’in Table 64.
JERY + ACK [RN16] commands shall be continuously sent followed by the continuous wav|

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

versiis time.

Table 64 — Simple’sensor test parameters

ned in

local

[

power

TEST : BAP

ag persistence time

RF PARAMETERS

Power EIRP (d

bm) : maximum power authorized Frequency (MHz) : 866 or 915 or 953

Modulation typ4

: DSB-ASK Modulation index : 90 %

PROTOCOL SETTINGS

Commands

Query Parameters DR:8 M:1

Timings Tari (us):25 PW(us): 12,5 RTcal(us): 62,5 TRcal(ys): 100
11.1.1.3 Tebtreport

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 65 as defined in
ISO/IEC 18000-6 clause 11 (Sensor support).

Table 65 — 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
60 © ISO/IEC 2012 — All rights reserved
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11.1.2 Full-function sensor test

11.1.2.1 Purpose

The purpose of this test is to verify that the DUT tag support the Full-function sensor (FS) functionality as
defined in ISO/IEC 18000-6 clause 12.

11.1.2.2 Procedure

Full-function sensor test , measurement procedure:

1

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

) The signal generator shall be set with all parameters defined in Table 66,

time.

Table 66 — Full-function sensor'test parameters

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

) A READ (Memory Bank : 10,) command shall be continuously sent followed by the corj

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

by the local

tinuous wave.

power versus

TEST : Full-function sensor
RF PARAMETERS
Powef EIRP (dbm) : maximum power authorized Frequency (MHz) : 866 or 915 or 953
Modujation type: DSB-ASK Modulation index : 90 %
PROTOCOL SETTINGS
Comrmands
READ Parameters MenBank:10,(TID) | WordPtr:20h
Timirlgs Tari (us):25 PW(us): 12,5 RTcal(us): 62,5 TRcal(ys): 109
11.1.2.3 Test report
The test report shall give all communication parameters and the test verdict pass or fail, the pags condition is
obtained when the-DUT tag reply to READ command fulfils to all requirements of Table 67 ps defined in
ISO/IEC 18000-6.Clause 12 (Sensor support).
Table 67 — Full-function sensor test pass conditions
1 )\PC_‘VAV’1 b;t 21Gh bhd“ bC act tU 1 tU ;IId;L:GtU thc PIUDUIIDU Uf [=} ru“'fullbt;ull SCII&UI
2 | The SAM Address shall be stored in the TID memory according to ISO/IEC 18000-6 clause 11 Table 268
3 | Tag shall provide a 32-bit SAM Address pointing to the starting word address of a Sensor Address Map.
4 | Tag shall have a SAM Address # 0
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Annex A
(informative)

Test measurement site

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

radiated fi

This annex <[escribes the three most commonly available test sites, an anechoic chamber, an, angchoic
a ground plane and an Open Area Test Site (OATS), which may be used for_radiated [tests.

chamber with

These test siles are generally referred to as free field test sites. Both absolute and relative measurements can

be performeg
verified.

NOTE To
measurementg

A.1.1 Anec

An anechoic
with radio ab
antenna supf

in accordance with the present document.

hoic chamber

>ﬁm\%’

in these sites. Where absolute measurements are to be carried out, the ehamber shodld be

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

chamber is an enclosure, usually shielded, whose internal walls, floor and ceiling are covered
borbing material, normally of the pyramidal urethane foam type. The chamber usually conta|ns an
ort at one end and a turntable at the other. A typicalianechoic chamber is shown in Figure A.1.

62

Figure A.1 — A typical anechoic chamber
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