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

This part of ISO/IEC 18046 covers test methods for the performance of HF RFID gates in libraries. The
term HF RFID gate refers to an HF RFID interrogator that supports an arrangement of several HF RFID
antennas utilizing multiplexers or splitters. Antenna pairs are usually placed on opposite sides of a so-
called passage way through which tags are moved and captured. The positioning of such HF RFID gates
at entrances, exits and transit positions within buildings thus permits the capturing of access and/or
outward movement of objects/media or media stacks.

At the same time, the possibility of stack (bundle) detection permits the simultaneous recognition of

several tags

HE RFEID gates are available as pnrmnnpnﬂy installed or mobile variants. The re

ding

range of HF
coupling) sy

The main p
reading of s

specific medjium by reading out extended information that can be additionally storédyin a tag. The

also hybrid 3

RFID gates is limited but can be set in the range of 0,5 m to 2 m for 13,56 MHz (indy
stems based on the size and number of antennas and/or of the tag properties.

irpose of the gates within a library lies in anti-theft protection of mediajusing s
pcurity bits (AFI or EAS) on a tag. Aside from that, they also permit the\Capturing

ystems, which additionally allow capturing of so-called EAS magnetic¢-strips.

HF RFID ga

barriers) which permit direction-dependent capturing of gate use. These visitor counters c3

installed opt

Current gatd
auto-tuning

The selected

Figure 1 shd
are, on the

objects and
the tags thaf
communicat

es within libraries are frequently used in combination with{visitor counters (e.g.

ionally or can alternatively be a fixed part of the gate.

s can recognize tags in horizontal and vertical as well @s'diagonal positions. A few pg
functions that automatically correct the magnetic field if there is a drop in performan

operating mode (AFI) is constant throughoutthe entire individual tests.

ws four essential processes that could be jdentified for HF RFID gates in libraries.
ne hand, the registration of media security at the time of access/outward movemd
therewith the alarm functions. Then, there is the pure detection of media informat

ion with the backend systems of<the library, though this is not compulsory. In its

Ictive

mple
bf the
'e are

light
in be

SSess
ce.

[hese
ent of
on of

have been moved. Furthermore, there is the optional counting of visitors and finallly, the

main

function of media security, a gate should alse’function offline.

Procedures in
gates

Request of
edia information

Communication
with backend

Registration of
visitor flow

Figure 1 — Typical process flow at a gate

By increasing service demands in the area of opening times and increasing cost pressures at the same
time, public and academic libraries increasingly rely on the use of automated accounting systems based
on radio frequency technology. In addition to posting the media for lending and return, the technology
also provides an anti-theft device. Core components for preventing burglary are sensor systems, which
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are installed in the form of pass gates at the entry and exit. Prior to this part of ISO/IEC

18046, there

were no requirements and test specifications that describe the performance of these sensor systems
uniformly. With the present test methods for standardization of performance evaluation of HF RFID

gates for use in libraries, this gap will be closed.

The RFID performance of the gates can be impaired if objects that have an influence on the magnetic

fields are present in the direct vicinity of the gates. Materials such as metals, water and sub

stances with

a high density can influence transmission here. In libraries, it is mostly due to constructional and/or
architectural reasons that such objects are present in the direct vicinity of HF RFID gates. These can

be metallic door frames, staircase railings, floor heating as well as sign plates or metallic

furniture. In

many cases, it is not possible to maintain a minimum distance, resulting in possible performance losses

of th

Ily identifiable as sources of interference.

 with power

lecommunication within the building which are laid into the floor or in the walls{and are not

Influ¢nces can be caused by active and passive sources. These include the RFID componentg themselves.
The gassive sources of interference include all kinds of furniture of a library cemposed of dr containing
metal which can possibly have an interfering influence and can distort the detection figld. This also
inclu@les tags disposed in the vicinity of the gates which are positioned in\a’secured Varialllut within the

libragy. All kinds of electrical devices and machines that can exert an.€lectro-magnetic infl
gate in libraries, and/or buildings, in general, can be summed up as:a¢tive interferers.

In this part of ISO/IEC 18046, references to HF RFID gates, interrogators, and tags usuall
RFID|gates, HF interrogators, and HF tags.

ence on the

y assume HF
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Information technology — Radio frequency identification

device performance test methods —

Part 4:

Test methods for performance of RFID gates in libraries

1 3

This

librat
RFID
of the
simil

cope

part of ISO/IEC 18046 defines test methods for performance characteristics.of HF R
ies for item management and specifies the general requirements and test requirer
gates in libraries which are applicable to the selection of the gates for amapplication. Tj

test reports form a unified tag datasheet. It does not apply to testingin relation to 1
hr requirements.

2

The following documents, in whole or in part, are normatively referenced in this docun
indispensable for its application. For dated references{ only the edition cited applies.

ormative references

FID gates in
nents for HF
he summary
egulatory or

nent and are
For undated

refergnces, the latest edition of the referenced document)(including any amendments) appllies.

ISO/IEC 18000-3, Information technology — Raqdio-frequency identification for item ma
Part 3: Parameters for air interface communications at 13,56 MHz

ISO/IEC 18046-3, Information technology — Radio frequency identification device perfd
methpds — Part 3: Test methods for tag performance

ISO/IEC 197621, Information technglogy — Automatic identification and data capture (AID
— Hdrmonized vocabulary

EN 300330-1 V 1.8.0:2014-06, [Electromagnetic compatibility and Radio spectrum Matters
Rangg Devices (SRD); Radig equipment in the frequency range 9 kHz to 25 MHz and inductive
in thg frequency range 9°kHz to 30 MHz; Part 1: Technical characteristics and test methods

3 erms and-definitions

For the purpeses of this document, the terms and definitions given in ISO/IEC 19
folloying apply.

nagement —

rmance test

") techniques

(ERM); Short
loop systems

62 and the

3.1

walking speed
ataspeed of 1 m/s

3.2
increased walking speed
ataspeed of 2 m/s

3.3
direction of movement

<direction of movement through the gate> direction in which a gate is passed by persons in normal

operation

1) To be published.
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3.4
system interface
describes the interface, over which the system “Gate” exchanges information with a higher level IT system

Note 1 to entry: The system interface is accessible from outside the object. Often, a proprietary, interrogator-
specific, communication protocol is applied here.

3.5

rate of detection

represents the average number of detected tags per test set-up over three repetitions per distance
travelled

3.6 L

travel distapce
testing instrjuments such as tag, tag bundles or media stacks are moved on the travel distance thiough
the gate (DUIT)

Note 1 to entyy: Its length is 3 m. At the same time, the centre point of the travelling distancelies at half depth of
the gate. In cgses, where the gate has an especially large depth, the travelling distance i§)extended such that its
start and its gnd are securely at a distance at which no tag can be detected.

3.7
reference plane
plane to whifh all measures of altitude refer as shown in Figure 2

1

Figure 2 — Reference plane

Key
1 antenna

2 referencq plane

Note 1 to entyfy: The réference plane corresponds to the plane on which persons pass through the gate when it is
actually mouOEed. The-gate is directly mounted on this plane. The reference plane is a part of the measurgment

apparatus. For ensuring stability, the gate is directly mounted on the mounting plate of the movement appalratus.
It is at the height‘of the reference plane.

3.8
gate width
width that is of relevance for the persons passing through the gate as shown in Figure 3

2 © ISO/IEC 2015 - All rights reserved
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1m

Key

2 g

Note
passa

39
deteq
right

Note

—t

— t
t

Note
all an

3.10
oper
DUT

Note

3.11
tags
AFIb

1 aLtenna

r]:anufacturer or, if this information is missing, to the fixed dimension of m = 25 cm above the re
i

hte width
Figure 3 — Gate width

| to entry: The passage width refers to the distance between the antéhnas which is of rele
pe of persons through the gate. The gate width is measured at 1 m heightabove the reference

‘tion range
angled slice plane of the passage way (route) between®wo gate antennas

| to entry: The detection range is restricted
b the gate width of the gate in terms of width, and

h the upper limit of the detection range (h) sp€cified by the manufacturer or, if this informati
b the upper limit of the gate housing, andto the lower limit of the detection range (m) sp

terms of height.

P to entry: The dimensions of the“acquisition range are defined once and are identically
hlyses.

hting mode
s operated in the/same operating mode during the tests

| to entry: Thatimeans that the detection is based on the AFI principle during all individual te]

fate “Secured”
yte possesses the value 07 (0x07)

vance for the
plane.

on is missing,
pcified by the
ference plane,

applicable to

Sts.

Note

3.12

1 to entry: The address data refers to the data sheet of the chip used.

tag state “borrowed”

AFlb

yte possesses the value 194 (0xC2)

Note 1 to entry: The address data refers to the data sheet of the chip used.

3.13

tag Orientation
plane of the tag antenna parallel to the planes of the gate antennas, main dimension of the tag
antenna in walking direction

A

© ISO/IEC 2015 - All rights reserved
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B

L

;ﬂ/

plang

tag antenna

C

plang

.
v

7

Figure 4 — Tag orientation A

s of the tag antenna rectangular to the planes of the gate antennas, main dimension pf the

vertical

e of thestag antenna horizontally, main dimension of the tag in walking direction

A&

%
e

Figure 5 — Tag orientation B
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ey

A
—

e

Figure 6 — Tag orientation C

D analogue to A, plane of the tag antenna 30° raked at the longitudinal axis of the main dimension

A
7

Figure 7 — Tag orientation D

E analogue C, plane of the tag antenna 30° raked at the axis in the antenna plane rectangular to
the nmjain dimhension

© ISO/IEC 2015 - All rights reserved 5
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|\

Figure 8 — Tag orientation E

F plangs of the tag antenna parallel to the plans of the gate antennas, main direction of the tag
antenna vertical

/

Figure 9 — Tag orientation F

4 Symbdlsiand abbreviated terms

4.1 Symbols

For the purposes of this part of ISO/IEC 18046, the symbols found in ISO/IEC 19762 and the
following apply.

b  gate width (in m)

(¢

travel plane spacing (in m)

-

frequency (in Hz)

g antenna width (in m)

6 © ISO/IEC 2015 - All rights reserved
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magnetic field intensity (in A/m)
upper limit of the detection range (in m)
plane distance (in m)

travel distance (in m)

m lower limit of the detection range (in m)

n distance from the antenna plane to the first measurement points (in m)

-4:2015(E)

u

4.2

For t
follov

AFI
DUT
EAS
UID

NOTIH
refer

UIl

5 (

5.1
Unles

5.2

orkstation height (in m)
istance between interferer and gate (in m)

istance between the antennas of a tag (in m)

Abbreviated terms

he purposes of this part of ISO/IEC 18046, the symbols.feund in ISO/IEC 19]
ving apply.

application family identifier
device under test

electronic article surveillance
unique identifier

ISO/IEC]JTC 1 SC 31, in general, uses\the term UlIl; however, as ISO/IEC 18000-3 Mo
5 to [SO/IEC 15693, the term UID applies in this case.

unique item identifier
onditions applicableé to the test methods

Number of interrogators to be tested

s otherwisesspecified, testing shall be performed on 1 randomly chosen interrogator

Testenvironment

62 and the

le 1 directly

or gate.

Unleg

s\‘otherwise specified, testing shall take place in air environment of

temperature

23°C

5.3

+/-3°C (73 °F +/- 5 °F) and of relative humidity 40 % to 60 %.

RF environment

The tests shall be performed in a known RF environment.

For measurement with operating frequencies below 30 MHz a typical laboratory environment is
sufficient, where consideration is given to minimize the impact of electromagnetic sources that may
influence the results.

5.4

Pre-conditioning

Where pre-conditioning is required by the test method, the identification tags to be tested shall be
conditioned to the test environment for a period of 24 hours before testing.

© ISO/IEC 2015 - All rights reserved
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5.5 Default tolerance

Unless otherwise specified, a default tolerance of +/- 1 % shall be applied to the quantity values
given to specify the characteristics of the test equipment (e.g. linear dimensions) and the test method
procedures (e.g. test equipment adjustments).

5.6 Total measurement uncertainty

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

oo

NOTE Baicimformmation s giverr i ISOAEC Guide 98372008

5.7 Testresult reporting

Test result r¢porting is specified for each test in the test description.

5.8 Test gommunication parameters

All the tests|may be done for various communication parameters (forward andreturn link) as selected
by the venddr of the DUT. The tests conditions shall be recorded in the testreport.

5.9 Test @quipment limits

It shall be erfjsured that the test equipment is not limiting the pesformance of the measurement.

5.10 Humdn exposure to EMF

High magnetic or electromagnetic field strength may exceed the limits of maximum permigsible
human expojsure to EMF, which should be considered accordingly. FCC guidelines for MPE and SAR or
EC 1999/519/CE are examples for relevant documents.

6 Requirned auxiliary means for/performance tests

6.1 Movement apparatus

This shall b¢ an apparatus that permits the translatory movement of testing instruments within the
gate at variqusly defined speéds. The vertical (height) and horizontal position for the movement] shall
be adjustablg. In this way-test movement tracks can be “traced” one after the other at defined posjtions
in direction ¢f travel/Fhe length of the travel distance shall be at least 3 m. The speed shall be adjugtable
and it shall at least.support 1 m/s and 2 m/s. The movement apparatus shall be essentially compoged of
non-metalliq matepial.

6.2 PC with test software

The test software shall at the minimum visualize the UII (or UID as applicable) (unique item identifier
according to ISO/IEC 18000-3 Mode 1) of the tag detected in the gate. Furthermore, it shall show for
each tag the first 34 data bytes from the user memory. The process shall be realized in a way that
this necessary information is simultaneously visible on a PC monitor for a minimum of 18 tags. This
function shall be implemented in the DUT.

Furthermore it is recommended that the software additionally logs the detection of tag using log files.
If a log file is maintained then the entry shall at least contain the time (hour, minute, second), UII (or
UID as applicable) and the first 34 data bytes of the user memory.

The test laboratory shall have the possibility to automate the movement process flows of the test
devices in the gate. This automation should if possible also include the assessment of the detected Ulls

8 © ISO/IEC 2015 - All rights reserved
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(or UIDs as applicable). In order to permit this, the DUT vendor shall make available an interface of the
RFID interrogator of the gate. The functional scope and/or the degree of automation are determined by
the test laboratory.

6.3

Reference blocks

6.3.1 General

Reference blocks are devices which are used for checking the characteristics of the gates. Depending
upon their purpose, they possess varying configurations and are essentially composed of a holder

structure made of dry Plywood and definitively dimensioned and installed REID Tags

6.3.2

All tajgs used in the tests shall be from the same production batch. Tags shall be.commercis

(on t

variatkion of their characteristics within the batch.
The selection of tags shall be done as follows:

a) Selection of a commercially available tag type with the same antenna type and chip typ¢

Tags

he market) tags with an antenna size of 76 mm x 45 mm (+/- 1 mm tolerance) wif

11ly available
h very little

e for each tag

b) Selection of tags with a resonance frequency between 13;96 MHz and 14,02 MHz [resulting in
13,56 MHz to 13,62 MHz when placed in the media stack), whereas the resonance frejquency shall
he measured as defined in ISO/IEC 18046-3.

c) Verification of the Hmin, identification < 56 mA/m (according ISO/IEC 18046-3) for eafh tag

d) Assembling of tags in test devices

Different to the other tags, the tags to be usedfor the media stack shall also be selected accprding to the

5 iterhs above, however, the target resonahee frequency range shall be achieved without any additional

dieleg¢tric material.

6.3.3| Tagblock

The rfeference tag block describes a test device. This is a block, composed of 5 tags, out of v

bere

30°. They shall be fasténgd onto a holder material (i.e. dry Plywood) that only causes very 1
influ¢nce. The holder material should have fastening and/or take-up options, which facilit
the movement apparatus. For illustration, see Figure 10.

Epectively arranged on right angled planes to each other and 2 tags shall be arranged :

wvhich 3 shall
it an angle of
bw dielectric
nte fitting on

ﬁ
1 Ry
[p)

— .

Figure 10 — Tag block

© ISO/IEC 2015 - All rights reserved
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The tag block, which shall be used for the measurement of detection field homogeneity, shall be
configured as follows:

— Tags glued on 10 mm dry Plywood

— The Ulls (or UIDs as applicable) of the various tags shall have different content in the last 4 bits

— Tags A,Band Cshall be arranged in 3 layers at right angles to each other (A horizontal in longitudinal
direction of the block, B vertical at right angle to the longitudinal direction of the block, C vertical in
longitudinal direction of the block)

— Tag D shall be arranged analogous to A, though rotated by 30° around the longitudinal axis of the

block as

compared to A

— TagE shpll be arranged analogous to B, though inclined by 30° as compared to B

— The cenf
on the li

— The dist

6.3.4 Tag

he of travel during the travel operation

Ance between the antennas of the tags shall be u = 60 mm

bundle

The tag bundle is a testing medium, which shall contain 18 tags in.a’bundle in identical orient

and well ded
6 pieces eac
twice within

oupled from each other. As represented in Figure 11 they shall be arranged on 3 ley
. The value of the last half-byte of the tag Ull (or UID-as applicable) shall appear at
the bundle.

The levels shall be spaced at a distance k = 100 mm from:each other. In one plane, the distance

to tag in the
dimension d
tolerance sh

horizontal direction shall be 45 mm and in“the vertical direction it shall be 75 mm. ’
ata refer to the outer edge of the electrieal conductor of the antenna loop of the tag
hll be +/- 2 mm.

re points of the tags shall be arranged such that they are located exactly ong“after anpther

ation
els of
most

bf tag
[hese
. The

10
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qz
A D o
A5, I
qy 4
75
T o
_ J
gx

Key
K distance of planes

Figure 11 — Tag bundle

The 3ctive part of the tag bundle has the dimensions gx, qy, qz. These dimensions are lased on the
respgctive orientation of the outermost conductor loop of the external tags.

The §ag bundle is utilized in the tests in the orientations F (see Figure 9), B (see Figufe 5), C (see
Figurle 6) (5 Definitions).

6.3.5| Mediastack

In ordler to have a generic definition for the test the media stack is defined by a stack of paper, where
each [shieet shall have the size of approximately ISO A5 (148 mm by 210 mm). The thickness of these
booksittehudingbookeovershall-bereplicatedusingmultiple sheets-of thispaper

In order to simulate a stack of books the 9 tags shall be affixed to sheets in the paper stack as defined in
Table 1, where:

— The tag position (column 2) refers to the location of the tag on the page (see Figure 12);
— The tag height (column 3) refers to the position of the tagged sheet in the paper stack.”

NOTE As shown in Annex B, a stack of real books has been used in the original tests. However, as global
supply of identical books is difficulty, the paper replacement has been introduced fort the actual tests

For the development of the media stack really existing books, as shown in Annex B, have been taken.

© ISO/IEC 2015 - All rights reserved 11
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Table 1 — Tag positioning in the reference stack

Tag Number

Tag Position

Tag height h in mm from zero level
in reference stack

224

210

193

183

G W IN |-

166

145

120

93

O [0 || ]

>lmlolglxlm|o|lo]|»>

59

The overall
position of tl

neight of the paper stack is 225 mm. The tag height has been evaluated’by measurirlg the
e tag when attached to the inside of the top cover of the book used.

A B
o
ol
~
N
5
D C
\s)
~
k b1 o
=
10
1.
.85

Figure 12 — Tag positioning within the paper stack

The created paper stack shall be fixed using dry Plywood. The dry Plywood body shall provide fasteners
for fastening onto the movement apparatus in three different orientations.

12
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The resonance frequency of the tags is mainly determined by the paper and the respective neighbouring
tags, whereas tags selected according 6.3.2 shall be used. The AFI value shall be pre-set to “secure” (see

defini

The media stack possesses the dimensions gx, gg@ . These dimensions are based on th

edge;s
The 1

6.4

The a
the td
f=

(ISOAIEC 18000-3 Mode@mth the tag in the vicinity of the antenna (facing away from the

Figun

itions for value).

. ¥

qz

Q
& D

gx

Figure 13 — Megq stack
of the paper block in the respective 0r1e
hedia stack bundle is utilised in the t@%’m the orientations F, B, C (See Clause 3).
A\Q)
Active interferer
xO

st device, in a horizont rangement It shall be controlled by a separate RFID inte
18,56 MHz the magnetic field shall be H = 2,4 A/m at the antenna centre with 15 %

e 14 describes easurement setup.

e outermost

ctive interferer shall be a Lo ntenna (300 mm x 200 mm), where the long side is oriented towards

rrogator. For
modulation
test device).

Figure 14 — Measurement setup for determining the magnetic field strength
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6.5 Passive Interferer

The passive interferer (steel sheet) simulates a ferromagnetic object present at the client end, e.g. pillar.
It shall be composed of 2 mm thick steel sheet with the dimensions 300 mm width and 2000 mm length.
On the longitudinal sides, the sheet shall have a 100 mm folded edge. A foot shall be fastened onto the
lower edge. The sheet steel shall always be used standing upright.

7 Performance tests

7.1 General remarks

All the descifibed test procedures are regarded as a unit and shall only be done together.

The test resjult only applies for the tested configuration. The test result loses its validity/in cg

se of

any changes| performed on the tested product (DUT) as e.g. by exchange of individual ¢components or

decisive settlings.

7.2 Measurement of transmitter carrier H-field level

The transmifted carrier H-field shall be measured. This may be done according to the local regula
However, aq the methods are globally very similar the definitions-according to EN 300 33
recommendgd to be used and this is described in detail in this subclause.

HF RFID gafes, which work at 13,56 MHz, communicate with, the tag for fulfilling their intq

purpose usi
direct envir
radiated H-f
and the prog
be used for d

The purpossg

a) Determ

is possible according to the equipment documentation, with the requirements of staj

EN 300

b) Determining the magnetic field strength in the direct vicinity of the antenna in the ope

point as
laborata

The interfer

represents only a very)small extract from the test according to EN 300 330.

DUT: Gate

g purely magnetic coupling. From this, it followshat any kind of radiation that leav¢
nment of the system Gate - Tag is unwanted. Th&term interference radiation describ
eld, measured under certain conditions. (See"EN 300 330-1, 7.2). The measurement
edure are shall be based on EN 300 330-1.as this describes that method very well ang
lobal regulations.

of this analysis has two focuses, which are:

ning as to whether adjustment of the operating point of the transmission g

B30 being met.
reference value foxthe purpose of transfer to the other test super structural parts d
ry test and als@ tothe acceptance test after the installation.

ence radiation'is determined only at the operating frequency of the DUT. Thus, this an

composed of 2 antennas, 1,0 m spacing, normal operating mode

tions.
) are

nded
s the
bs the
setup
| may

ower
idard

ating
f this

hlysis

Setup, auxil

4 1 11 sy 1 1 1 : 1 AL QAN AN 4 1/ 3 A
dl'y HIdLCIr'IdlS dIIU I VAIucs IIldy DC UCTIvEd 1TUIIT EIN OUU 50U-1 dIIU/0I" 4. All

H-field

probe calibrated at 13,56 MHz is additionally needed. The representation of the test setup shown in
Figure 16 is meant merely for the purpose of clarification. Decisive are the data given in EN 300 330.

Figure 15 sh

14

ows ETSIEN 300 330-1 V.1.8.0 (2014-06), Annex G:
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‘ -450 kHz

-900 kHz

ISM band
—_——
I
] +60 dBpA/m for 13,56 MHz
I
I
—:— +42 dBpA/m for 6.78 MHz and 13,56 MHz
I
I
I
I
I
|
I
0.
| +9 dBpA/ny
e
1 -1 dBu&'m at 6,78 MH:
£ -305 dBuA/m at 13,56 MHz
0
(6.78 MHz ~ O~0 dBuA/m
‘ 13.56 MHz) ‘
Tt ) - /
-150 kHz +150 kHz 16 dBpA/m

+450 kHz ‘

+900 kHz

Figure 15 — Interference level limit value (Source: ETSI EN 300 330-1 V.1.8]0)

=

R20m

measurement antenna
DUT (2 antennas)

10 m

20 m, free field

Figure 16 — Measurement setup of interference radiation

Procedure:

The interference radiation shall be measured based on EN 300 330, whereas only the interference level

at 13,56 MHz according to EN 300 330 shall be measured.

© ISO/IEC 2015 - All rights reserved
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Based on Figure 17 the level of magnetic field strength shall be determined at a well reproducible
point on the plane of both antennas, i.e. a point in an area in which the level exhibits a minimum
position dependency.

Key
1 H-field pfobe on antenna surface
2 position ¢f H-field probe

x,y evaluated position

Figure 17 — Acquisition of H-field level in-the vicinity of the antenna

The measur¢ment shall be continued with the following steps
— Rotate the test devices into the angle in which the largest interference level is registered
— Retune the transmission power as described at the outset

— Measur¢ment of magnetic field strength (peak value) in the direct vicinity of each antenna, while
determihing a well reproducible‘position on the plane of the respective antenna using H-field probe

— The follgwing shall be documented:
— Measured values‘of-H-field strength of both the antennas

— Position of the H-field probe during measurement with a tolerance of x and y of max. +/- | mm
(aftér determining an area with minimum position dependency of the level)

— Test setup using a photo

Assessment:

a) The H-field spectrum mask (according to EN 300 330) of the gate configuration relevant for the test
shall be recorded.

b) The value of the magnetic field strength in the direct vicinity of the antennas shall be recorded. In
further analyses, this serves as the parameter for ensuring the comparability of gate configuration.
After the installation of the gate in real environment, it serves as the measure by which the
registration properties under real conditions are determined.

16 © ISO/IEC 2015 - All rights reserved
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7.3 Detection field homogeneity

The test delivers detailed findings about the distribution of the detection capacity within the gate given
various gate widths.

DUT:

The DUT shall be a gate, composed of 2 antennas, installed with the spacing specified by the
manufacturer (multiple of 10 cm) and controlled as in real operation, but with 1 time slot

Auxiliary material:

The quxiliary material shall be:

— Avreference tag block (5 book tags), tags respectively “secured” with AFI value.
— MNovement apparatus

— HC with test software

Confjguration:

The gate shall be on an open area test site (without significant interfering influences, at a distance
of millil. 3 m from influencing structural installations). The movemient apparatus shall be|arranged so

that it is in a position to move the reference tag according tp ‘Figure 18 on defined paths with narrow
tolergnces in direction of passage through the gate.
L ! . b
g b/2
] -
> T e e e
> @ ® ®
' . '
> — @ [ ®
® - Q > ® L ® @
? “\ = f ¢ o o =
> [ ] [ J ®
& > @ ] ®
= D > ET e [ [ ] [
1
Key
b  gate width
e travel planesspacing
g ahtennawidth
[ travel'distance
h upper limit of the detection range
m  lower limit of the detection range
n  distance from the antenna plane to the first measurements points

Figure 18 — Representation of the lateral view of the planes of the travel paths

The distance n shall be 300 mm.

The plane of the lowermost lines of travel shall lie in the lower limit of the detection range (m). Its
height shall be specified by the manufacturer. If this information is missing, then m shall be 25 cm.
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The plane of the uppermost lines of travel shall lie in the upper limit of the detection range (m). The
upper limit of the detection range (h) shall be specified by the manufacturer. If this information is
missing, then h shall be specified at the upper edge of the antenna housing.

The measurement plane distance e depends upon h and m and shall be (h - m)/7. The tag block shall be
moved on the travel path so that the midpoints of all five tags are always exactly located on the travel path.

Procedure:

The procedure shall be carried out with tag block. To begin with, the magnetic field strength of the gate
antennas shall be monitored. At this juncture, the basis shall be the position and the measured value

that has bee

n determined during the measurement of interference radiation.

The referend
pathson 8 p

Recording:

The detection of the three tags over all the tests shall be recorded.

At the requsg
function. Th

Assessment:

The result §
detections t

7.4 Relial

74.1 Gen

In this test,
depending y

inventory command.

DUT:
The DUT shg
Auxiliary m
The auxiliar

Tag bun
N1N20
5AA53

b the possible detections.

e tag block shall be moved with the movement apparatus at walking speed along B.pa
anes each through the gate. Three tests per line of travel shall be performed.

st of the DUT vendor, the test may be performed with only orle tag with activate
e travel paths shall then be traced five times with changed orientation of the tag in each

hall be expressed in percentage and shall be calculated based on the ratio of 3

pility of detection

bral

the detection rate is determined @sing the tag of the tag bundle in various pos
pon movement speed. The test shall be conducted on the basis of AFI selection i

1l be a gate, controlled as in real operation.
aterial:
y material shall be:

lle, AFLstate in all tags: “secured”, Data bytes:
D C3(81:18 87 78 FO OF 80 08 40 04 20 02 10 01
C.C3/18 81 7887 OF FO 08 80 04 40 02 20 01 10

rallel

1 AFI
case.

ctual

tions
n the

(N1 and

PC with

Configurati

h W da’ h | 1 1 1 £l I L AR AnY 1. 1.1 -\
INZ COITESPOITU L0 UIC Id5T TWO Dy LES O LIIC UL (OI' UID d5 dpPpPIItdiIcE])

Movement apparatus

test software

on:

The gate shall be on an open area (without significant interfering influences, at a distance of min. 3 m
from influencing structural installations). The movement apparatus shall be arranged so that it is in a
position to move the tag bundle according to Figure 19 in direction of passage through the gate.

The distance n shall be 300 mm.

18
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The plane of the lowermost lines of travel shall lie in the lower limit of the acquisition range (m) plus
half the height of the active part of the test device.

The plane of the uppermost lines of travel shall lie in the upper limit of the acquisition range (h) minus
half the height of the active part of the test device.

The measurement plane spacing e depends upon h and m and shall be (h - m-q)/2. The dimension q
refers to the height of the tag bundle in the respective orientation according to Figure 19.

b
i b/2
S 1T
= \ ® & r
© A q
o y M
> — e ® @ -
5 ' — el e
S E| L] v
A
Key
b  gpte width
e travel plane spacing
g aptenna width
[ tfavel distance
h  upper limit of the detection range
m  lgwer limit of the detection range
n  distance from the antenna plane to théfirst measurements points

Figure 19 — Setup of detection reliability test

7.4.2| Procedure (on-the basis of AFI)

At the beginningsthe magnetic field strength of the gate antennas shall be monitdred. At this
junctpre, the basis'shall be the position and the measured value that has been determineld during the
measjurement of‘interference radiation.

The umber of test paths within the gate is reduced as compared to the previous test due tq the physical
size ¢f'the tag bundle. The tag bundle shall be moved with the movement apparatus initially at walking
speed along 3 parallel paths on 3 planes each through the gate. The midpoint of the test device always
shall lie on the respective line of travel, with 3 tests per line of travel being conducted.

The procedure is repeated with 2 other orientations of the tag bundle. At the same time, the positions
are in planes that are vertical to each other.

7.4.3 Procedure with increased walking speed
The procedure shall be repeated at an increased walking speed. This test is optional.
Assessment:

For the assessment the detection rate of all the tags over all the tests shall be logged. A tag shall be deemed
to have been detected if the Ulls (or UIDs as applicable) have been received. In the process, it shall be not
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distinguished as to which tag of the bundle has triggered the detection. The visualisation of the read data
shall be done with product-specific software. The assessment shall be done separately for both speeds.

7.4.4 Procedure with 6 tags and read data of 34 bytes, walking speed (only on the basis of AFI)

The two inner tags of each plane shall possess the AFI value “secure”. This means that exactly 6 tags
of the tag bundle have the AFI value “secure”. The process flows according to Step 1 shall be repeated.
A tag shall be deemed to have been detected if, in addition to its UII (or UID as applicable), the first 34
bytes from the user memory of this tag are communicated as well. Visualisation shall be done with
product-specific software.

Assessment

7.4.5 Proc
basis of AFI

The examinad

7.5 Stack

The test del
media and a

DUT:

The DUT sh{
measuremet

Pre-conditi
Media stack
Apparatus fq
Setup:

The gate sh3

3mto field—T

isin a positi

shrattbedoneamatogousto 7243 taking imto comnsideration the fow mumber of tags:

edure with 6 tags and read data of 34 bytes, increased walking speed (only'en th

tion after 7.4.4 shall be repeated with increased walking speed.

performance

the same time in the gate.

1l be a gate, composed of 2 antennas, spacing shall ¢orrespond to the spacing based g
1t of “detection field homogeneity” and controlled as in real operation.

pns:
all tags with AFI value “secure”

r uniform movement of the test device along the 8 test lengths within the gate

fluencing structural installations. The movement apparatus shall be arranged such

n to move the media stack according to Figure 20 in direction of passage through the

20

vers observations about the handling of the gate with many tags that are present i real

n the

11 be in an environment without active interferers and shall have a minimum distance of

hat it
gate.
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Figure 20 — Test setup of stack performance

istance n shall be 300 mm.

lane of the lowermost lines of travel shall lie in the lower limit of the detection range
bight of the test device in its respegtive orientation.

lane of the uppermost lines of travel shall lie in the upper limit of the detection ran
he height of the test device inrits respective orientation.

heasurement plane spacing e depends upon h and m and shall be (h - m - height of th
respective orientation Figure 20)/3.

bdure:

gin with, theumagnetic field strength of the gate antennas shall be monitored. At this

erference radiation.

hedia stack shall be moved based on 7.3 on 2 travel distances per plane on four plane

(m) plus half

e (h) minus

e test device

uncture, the

shall bethe position and the measured value that has been determined during the measurement

s at walking

speed through the gate. The midpoint of the test device always shall [ie on the respective line of travel.
This shall be repeated 3 times per length of movement.

The test shall be repeated in the two other right-angled orientations of the media stack.

The tags shall be queried with AFI state “secure”.

Assessment:

The Ulls (or UIDs as applicable) displayed using the PC software belonging to the gate form the basis for
the assessment. The number of identified tags as well as the alarm actuation shall be recorded.

© ISO/IEC 2015 - All rights reserved
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7.6 Immunity to interferences

7.6.1 General

The analysis of the immunity of interference delivers observations about the change in detection rate
depending upon the influencing of the antenna field by interferers. Used to this end shall be:

— An active interferer which simulates an RFID workplace located next to the gate and

— A passive interferer that simulates the presence of a massive metallic object.

In both cases the interferers shall be located outside the open zone defined by the gate manufactyrer.

To begin wit]
DUT:

The DUT shg
AUXILIARY
Tag block, A
Movement a

PC with test

h, sensitivity to an active interferer shall be investigated.

MATERIAL:
F1 byte: “secured”
bparatus

software

Active interflerer

Passive inter

ferer

1l be a gate, composed of 2 antennas, 1 m spacing, normal operating mode

22
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SETUP:
The gate shall be in an environment without active interferers and has a minimum distance of 3 m to

field-influencing structural installations. The movement apparatus shall be arranged such thatitisina
position to move the tag block in direction of passage through the gate.

The setup shall be as represented in Figure 21 using an active interferer.

1 . °

b/2 P

5
|

1=

a) Top view b) Side view

Key
tracks
ghte width

(=g

-avel plane spacing

upper limit of the detection range

lpwer limit of the detection range

distance from the antenna plane to the first méasurements points
workplace height

interferer (loop antenna)

RO VIS IS = T R S

(%]

pacing of the interferer
Figure 21 — Setup,for determining the susceptibility to a passive interfer¢r
The passage width b stiall be 1 m. The height of the antenna of the interferer p shall be 730 mm above
the re¢ference plane. The spacing n shall be 200 mm.
The glane of thelowermost lines of travel shall lie in the lower limit of the detection range [m).

The glane ofthe uppermost lines of travel shall lie in the upper limit of the detection range|(m).

The medsurement plane spacing e depends upon h and m and shall be (h - m)/2.

Procedure:

To begin with, the magnetic field strength of the gate antennas shall be monitored. At this juncture, the
basis shall be the position and the measured value that has been determined during the measurement
of interference radiation.

7.6.2 Analysis 1 (active interferer)
a) Step 1:

1) The spacing between the antenna of the test device facing the interferer and the interferer is
4 m; the connected interrogator shall be switched off.

2) The interrogator of the test device shall be switched on.
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3) The tag block shall be moved at walking speed one after the other at 3 heights centrall

y and

at 20 cm distance to the antenna facing the interferer through the route. At the same time, the

centre axis of the test device shall lie on the respective travel distance.
b) Step 2:

1) The 30 cm long leg of the horizontal loop antenna of the interferer shall be in parallel to the
of the antenna of the test device. The interrogator of the interferer shall be switched on. A

plane
tagis

situated on the side facing away from the test device in the field of the antenna of the interferer.

2) The interrogator of the test device shall be switched on.

3) Theltagblock shall be moved at walking speed consecutively at 3 heights centrally and at 20 cm

disthnce to the antenna facing the interferer thrice through the route. At the same tim
cenflre axis of the test device shall lie on the respective travel distance.

b, the

4) The|reading rate for the individual orientations of the tags of the tag block shall be deterrhined

and|this shall be recorded as partial result 1.

c) Step 3:

1) Thel|spacing between the test device antenna facing the interfereiand the interferer sh

hll be

redlrced to 3 m and 2 m consecutively taking care that the diStance does not fall beloy the
min

mum distance according to the operating instructions.
2) The|procedure analogous to Step 2 shall be repeated in each case.

Assessment:

The spacing|of the interferer, at which the sum of the detections does not fall below the specified| limit
value (see Anex A) as compared to the state when the interrogator is switched off, shall be deternjined.

The result that has been determined with the interrogator switched off shall be taken as the refe
value. The spacing of the interferer required to this end is documented.

rence
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7.6.3 Analysis 2 (passive metallic interferer)

e

R \
_ | I T P *—=0
ﬂ,_ )
b/2
e—1—o
a) Top view b) Side view
Key
1 tracks
A, B | approach direction/distance
b gate width
e travel plane spacing
h upper limit of the detection range
m lower limit of the detection range
n distance from the antenna plane to the first measuréments points
R interferer (steel sheet)

Figure 22 — Setup for determining the susceptibility to a passive interferer

a) Step 1 (similar to test with active interferer, Step 1):

1) The distance between test-device antenna facing the interferer and the interferer|shall be 1 m
(= out of range).

2) The test device shall work in normal operating mode.

3) The tag bundle’/shall be moved at walking speed consecutively at 3 heights cenfrally and at
20 cm distance to the antenna facing the interferer through both the routes. At thie same time,
the midpoint of the test device shall lie on the respective line of travel.

4) Thexeading rate for both the passages using tag bundle shall be determined and| recorded as
partial result 1.

- L 1 £ 1. - A
b) StepZ{approach{romrdirectiomr4):

1) The spacing between the test device antenna facing the interferer and the interferer shall be
reduced to 0,4 m, 0,3 m, 0,2 m and 0,1 m consecutively, taking care that the distance does not
fall below the minimum distance according to the operating instructions.

2) The antennas shall be tuned each time.
3) The procedure analogous to Step 1 shall be repeated.
c) Step 3 (approach from direction B):

1) The spacing between the test device antenna facing the interferer and the interferer shall be
reduced to 0,4 m, 0,3 m, 0,2 m and 0,1 m consecutively, taking care that the distance does not
fall below the minimum distance according to the operating instructions.
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antennas shall be tuned each time.

procedure analogous to Step 1 shall be repeated.

The interferer is approached only on one of the external gate antennas.

Assessment:

The spacing of the interferer at which the sum of detections does not fall below the specified limit value
(see Annex A) as compared to the state “interferer at 1 m distance” shall be determined. The result
that has been determined with the interferer switched off shall be taken as the reference value. The
distance of the interferer required to this end shall be documented.

8 Assess

The assessn]
documented
submitter m

Additionally]
be issued. T
compared. I
“passed”. Dif
shall only b

A certificatd
ISO/IEC 180

9 Certifi

Additional {
following in

Product]

Manufag

Number]
Type of
Passage

Applied

Operatifng mode

ment of the complete product test

ent shall be done separately for each individual test in Clause 7. All the-results sh
in a measurement report. The test record from Annex A (for AFI) shalllbe’used. Ths
hy decide as to which detection principle shall be applied uniformly tg.all individual t

a certificate verifying that the individual tests have been respectiyvely passed or not

this end, the results of the individual tests with the limit valdes from Annex A sh
atleast the limit value is achieved, then the respective test shall be certified as having
ferent from the above, the measured value from “measurement of interference radi:
documented.

D0-3 Mode 1, which is AFI for this document.

cate

o the test record the test centrelshall issue a certificate, which shall includ
formation:

name, type

turer

of the test recard
he tags usediin the tests
width-hm

lifmit to achieve the result “Passed”

b1l be
DUT
ests.

shall
a1l be
been
ition”

always refers only to one concrete detection prineiple (security function) according to

 the

A certificate shall only be issued if the all tests in 7.3 to 7.5 achieve atleast 95 %, the tests on interference
effects with active interferers (see 7.6.2) achieve at least 1 m and tests on interference effects with
passive interferers (see 7.6.3) achieve at least (A and B) 10 cm.
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A.1 General information

Annex A
(normative)

Test Record (AFI)

ISO/IEC 18046-4:2015(E)

Date:
Location
Test facility:
Testengineer

DUT vendor

DUT
Type, serial number:
Special configuration:

Gate width:

Detection range
Upper height (h):

Lower height (m):

Detection principle
applied in the test:

A.2 | Proof ef.conformity

The thbles'in this clause list the declarations of conformity that have been presented by the|DUT vendor.

TablelAM lists the directives and standards recommended for CEPT countries

Table A.2 lists the directives and standards recommended for USA.

Table A.3 is a template for all other countries and regions.

© ISO/IEC 2015 - All rights reserved
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Table A.1 — Directives and Standards for the proof of Conformity for CEPT countries

Directive/Standard Declaration by manufacturer Declaration by accredited Test
Centre

2006/95/EC
(Low voltage directive)

2004/108/EC
(EMC directive)

1999/5/EC
(Telecommunications directive)

2002/95/EC
(RoHS directjve)

EN 60950-1: a
EN 50364: a

EN 300 330-3: a

EN 301 489-1: a

a  Insert datg of current version.

Fable A.2 — Directives and Standards for the proof of Conformity for USA

Directive/Stdndard Declaration by manufacturer Declaration by accredited Test
Centre

FCC15

IEC 60950-1: a

EN 50364: a

a  Insert datg of current version.

Table A.3 — Directives and Standakds for the proof of Conformity for all others

Directive / Sfandard Declaration by manufacturer Declaration by accredited Test
Centre

a  [nsert datp of current versiof.

A.3 Measurement of interference radiation (7.1)

EN 300330-1, 7.2.113 limits the H-field for 13,56 MHz at 10 m to 42 dBuA/m and/or 60 dBpA/m (Sge 7.1
for details).

All values were measured with the loop antenna K=

Table A.4 — Measurement of interference radiation — Benchmark

Measured value
dBuv - dB/(Qem)=

The magnetic field strength, measured at the point according to the diagram with probe antenna
(correction factor K= dB) amounts to:
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Antenna 1:
Table A.5 — Measurement of interference radiation — Antenna 1
Measured value
_____ dBuv (-51,5dB+K) / (2 em) ____dBpA/m
10°M(_____ dBuA/m / 20) =_____ wWA/m  |=_____ mA/m
Antenna 2:
FTablte A6 —Measurement of imterference radiatiom—Amntenma 2
Measured value
_____ dBuv (-51,5dB+K) / (2 e m) ____dBuA/m
10N ____ dBuA/m / 20) = HWA/m = ____ mA/m
A.4 |Detection field homogeneity (7.3)

The flelds of Table A.8 correspond to the lines of movement. The number of detections per lfne (0, 1, 2 or
3) shall be noted in each case. This sheet may be copied as needed-

Gatewidth:

Field|strength (V-level) antenna 1:

Deteftion principle:

Speef:

AFI

1 my/s

Table A.7 — Detéction field homogeneity — Bench mark

=_____ cm,m=____cm
Height plane 1: h= = cm
Height plane 2: m = = cm
Height plane:3: (h-m) /7 |=(____ - )/ 7 =_____ cm
Table A.8 — Detection field homogeneity — Orientation

PLANE | HEIGHT/cm LEFT MIDDLE RIGHT SUM

1 | | | | | |

2 | | | | | |

3 | | | | | |

4 | | | | | |

5 | | | | | |

6 | | | | | |

7 | | | | | |

8 | | | | | |

SUM TOTAL

Rate of detection

Sum of detections / (3 runs ¢ 3 lines ¢ 8 planes ¢ 5 orientations) = detection rate

© ISO/IEC 2015 - All rights reserved
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Table A.9 — Detection field homogeneity — Rate of detection

| /360 | «100%

A.5 Detection reliability (7.4)

A.5.1 Detection reliability (7.4.2)

The fields of the tables correspond to the lines of movement. The number of detections of the individual
tags per line shall be noted in each case.

Gatewidthq9___ cm, Movement speed = 1 m/s Detection principle = AFI
Field strength at V-level for antenna1=_____ dBuV and antenna 2 = _____ dBuv
Table A.10 — Detection reliability Test 1 — Specifications 1
= cm,m=____cCcm
Height plane|l: h-qy/2= =227/ 2 =_____ cm
Height plane [2: (h-m)/2+m= ( - )/ 2+ =_____ cm
Height plane [3: m + qy /2 ___-227/2 =_____ cm
Table A.11 — Detection reliability Test ¥ — Orientation F
PLANE HEIGHT/cm LEFT MIDDLE RIGHT SUM
1 || NI | |
2 | | | | | |
3 || | | ||
SUM TOTAL
Table A.12 — Detection reliability Test 1 — Orientation B
PLANE HEIGHT/cm LEFT MIDDLE RIGHT SUM
1 | | | | | |
2 | | | | | |
3 | | | | | |
SUM TOTAL
Table A.13 — Detection reliability Test 1 — Specifications 2
= _ cm,m=____Cm
Height plane 1: h-q;/2= ____-225/2 =_____ cm
Height plane 2: (h-m)/2+m= ( - )/ 2+ =_____ cm
Height plane 3: m+qz/2 ____-225/2 = _____ cm
30
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Table A.14 — Detection reliability Test 1 — Orientation C

PLANE HEIGHT/cm LEFT MIDDLE RIGHT SUM
1 || || ||
2 || || ||
3 || || ||
SUM TOTAL

Rate of detection

Sum

[« | oo )/1458 | +100% =2 %
A.6 |Detection reliability (7.4.3)
The fjelds of the tables correspond to the lines of movement. The nuniber of detections of t}
tags per line shall be noted in each case.
Gate width=_____ cm, Movement speed =2 m/s Detection principle = AFI
Field|strength at V-level for antenna1=_____ dBuV andratitenna 2 = dBuv

Table A.15 — Detection reliability Test 1 — rate of detection

L 3 LD Y . Y Y : L} 1.0 L] 2\
pf detectionrs /{3 Tums+ 3 times+ 3 plames 3 orientationrs ¥ 18 tags i the bumndte) ==

rtection rate

Table A.16 — Detection reliability Test 2 — Specifications 1

he individual

h= cm,m=____cm
Height plane 1: h-qy/2= ____-22,7/2 = cm
Heig}it plane 2: (h-m)f2+m= (o - )/ 2+ _____ =] _cm
Heig}lt plane 3: mhqy /2 -22,7 /2 =] ___cm
Table A(17— Detection reliability Test 2 — Orientation F
PLHANE HEIGHT/cin LEFT MIDDLE RIGHT SUM
1 | | | | | |
2 | | | | | |
3 | | | | | |
SUM TOTAL
Table A-18— Detectionrelability Fest 2—Orientation B
PLANE HEIGHT/cm LEFT MIDDLE RIGHT SUM
1 | | | | | |
2 | | | | | |
3 | | | | | |
SUM TOTAL

© ISO/IEC 2015 - All rights reserved
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Table A.19 — Detection reliability Test 2 — Specifications 2

h=_____ cm,m=____cm
Height plane 1: h-q;/2= ____-225/2 =_____ cm
Height plane 2: (h-m)/2+m= ( )/ 2+ =_____ cm
Height plane 3: m+qz/2 ____-225/2 =_____ cm
Table A.20 — Detection reliability Test 2 — Orientation C
PLANE HEIGHT/cm LEFT MIDDLE RIGHT SUM
1 | | | | | |
2 || | | | |
3 | | | | | |
SUM TOTAL
Rate of detgction

Sum of deteq
in %

Table A.21 — Detection reliability Test 1 — rate'of detection

)/1458

| ~¥100%

A.7 Dete«

The fields of|
tags per line

Gate width 3

Field strengt

'tion reliability (7.4.4)

the tables correspond to the lines of movement. The number of detections of the indiy
shall be noted in each case.

tions / (3 tests ¢ 3 lines ¢ 3 planes ¢ 3 orientations ¢ 18 tags in the-bundle) = detectio1

h rate

idual

h=_____ cm,m=____cm
Height plane|l: h-qy/2= =227/ 2 = cm
Height plane [2: (h-m)/2+m= ( )/ 2+ =_____ cm
Height plane [3: m + qy /2 ___-227/2 =_____ cm
Table A.23 — Detection reliability Test 3 — Orientation F
PLANE HEIGHT/cm LEFT MIDDLE RIGHT SUM
1 | | | | | |
2 | | | | | |
3 | | | | | |
SUM TOTAL
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Table A.24 — Detection reliability Test 3 — Orientation B

PLANE HEIGHT/cm LEFT MIDDLE RIGHT SUM
1 | | | | | |
2 | | | | | |
3 | | | | | |
SUM TOTAL
Table A.25 — Detection reliability Test 3 — Specifications 2
h= cm,m=___cm
Heig},t plane 1: h-q;/2= ___-225/2 =] __cm
Heig}it plane 2: (h-m)/2+m= (____ - )/ 2+ _____ =] _cm
Heig}lt plane 3: m+qz/2 ___-22,5/2 =] __cm
Table A.26 — Detection reliability Test 3 — Orientation C
PLHANE HEIGHT/cm LEFT MIDDLE RIGHT SUM
1 | | | | | |
2 | | | | | |
3 | | | | |
SUM TOTAL
Rate|of detection

Sum ¢f detections / (3 runs e 3 lines ¢ 3 planess 3 orientations ¢ 6 tags in the bundle) = detect

Table A.27 — Detection reliability Test 1 — rate of detection

)/486

| .100% | =

A.8

Detection reliability (7.4.5)

ion rate in %

The fjelds of the tables correspond to the lines of movement. The number of detections of the individual
tags per line shall be.nobted in each case.
Gate width = _</~ cm, Movement speed = 2 m/s Detection principle = AFI (plus 34 data bytes)
Field|strength at V-level for antenna1=_____ dBuV and antenna 2 =_____ dBuv

Tahla A 2Q Deatoctionroabiabhility Toact 4 noacificatianc 1

LT UUIC TRk J LUl Tlivir 1 viiauy llLJ TCOoLU T Jllb\rlll\rulvl\lllﬂ x
h=_____ cm,m=____cm
Height plane 1: h-qy/2= __-227/2  |=_____ cm
Height plane 2: (h-m)/2+m= (I - )/2+_____  |=_____ cm
Height plane 3: m+qy /2 -227/2 = _____ cm
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