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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the speC|aI|zed system for worldwide standard|zat|on National bodies that are members of
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ed by the respective organization to deal with particular fields of technical activity. 1ISO and IEC
| committees collaborate in fields of mutual interest. Other international organizations, governmenta
-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of information
bgy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

onal Standards are drafted in accordance with the rules given in the ISO/IEC Directives,Part 2.
in task of the joint technical committee is to prepare International Standards. Draft Internationa
national Standard requires approval by at least 75 % of the national bodies casting a vote.

ptional circumstances, the joint technical committee may propose the plblication of a Technical Report
f the following types:

e 1, when the required support cannot be obtained for the publication of an International Standard
pite repeated efforts;

2, when the subject is still under technical developmeént or where for any other reason there is thg
re but not immediate possibility of an agreement on an’International Standard;

b 3, when the joint technical committee has (¢ollected data of a different kind from that which ig
mally published as an International Standard.(‘state of the art”, for example).

al Reports of types 1 and 2 are subject.to review within three years of publication, to decide whether
N be transformed into International Standards. Technical Reports of type 3 do not necessarily have tg
wed until the data they provide are.considered to be no longer valid or useful.

h is drawn to the possibility-that some of the elements of this document may be the subject of patent
50 and IEC shall not be heldresponsible for identifying any or all such patent rights.

TR 24769, which_is~a Technical Report of type 3, was prepared by Joint Technical Committeg
JTC 1, Information-technology, Subcommittee SC 31, Automatic identification and data capturg
es.
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Introduction

ISO/IEC 24730 defines the air interfaces and an application programming interface for Real Time Locating
Systems (RTLS) devices used in asset management applications.

This Technical Report contains all measurements required to be made on a product in order torgstablish
whether it conforms to ISO/IEC 24730-2.

Test methods for measuring performance of equipment compliant with ISO/IEC 24730:2" are given in
SO/IEC TR 24770.

© ISO/IEC 2008 — All rights reserved \"
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Information technology — Real-time locating system (RTLS)
device conformance test methods — Test methods for air
interface communication at 2,4 GHz

1 Scope

apply to the testing of conformity with regulatory or similar requirements.

specific functionality criteria that are not available to the general case.

spread spectrum (DSSS) 2,4 GHz radio frequency beacon\lt also includes the optional on-offi

SO/IEC 24730-2.

2 Normative references

Hocument (including any amendments) applies.
{Harmonized vocabulary —— Rart 1: General terms relating to AIDC
{Harmonized vocabulary — Part 3: Radio frequency identification (RFID)

interface protecol

3_~Terms, definitions and abbreviated terms

This Technical Report defines the test methods for determining the conformance of 2,4| GHz real-time [locating
system (RTLS) tags with the specifications given in the corresponding parts of ISOIEC 24730-2, but does not

The test methods require only that the mandatory functions, and anyoptional functions which are
mplemented, be verified. This may in appropriate circumstances, be_supplemented by further, application

The RTLS tag conformance parameters included in this document include the mandatory direct sg@quence

keyed,

frequency shift keyed (OOK/FSK) short range radio frequency link and the optional magnetic air interface

Unless otherwise specified, the tests in this Technical*Report apply exclusively to RTLS tags defined in

The following referenced documentssare indispensable for the application of this document. Fdr dated
Feferences, only the edition cited <applies. For undated references, the latest edition of the referenced

SO/IEC 19762-1, Informatioh:technology — Automatic identification and data capture (AIDC) techniques —

SO/IEC 19762-3, Information technology — Automatic identification and data capture (AIDC) techniques —

SO/IEC 24730-2; Information technology — Real-time locating systems (RTLS)— Part2: 2,4 GHz air

For the purposes of this document, the terms and definitions given in ISO/IEC 19762-1, ISO/IEC 19762-3 and

the following apply.

3.1 Terms and definitions

3.1.1

error vector magnitude

EVM

difference between the measured signal and a reference

NOTE A reference is a perfectly modulated signal.

© ISO/IEC 2008 — All rights reserved
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3.2 Abbreviated terms

ARB arbitrary waveform generator
BPSK  binary phase shift keying

DSSS direct sequence spread spectrum

DUT device under test

EIRP effective isotropic radiated power
EVM error vector magnitude

FSK frequency shift keying

OOK on-off keying

PPM parts per million

RBW resolution bandwidth

RTLS | real-time locating system

TIB timed interval blink

VBW video bandwidth

4 Cagnformance tests for ISO/IEC 24730-2

The follpwing subsections describe the conformance tests.

4.1 General

This Tgchnical Report specifies a_series of tests to determine the conformance of RTLS tags to thg
ISO/IEQ 24730-2 air interfaces. Thevresults of this test shall be compared with the values of the parameters
specifiefd in ISO/IEC 24730-2 to determine whether the tag under test conforms.

This Tephnical Report alsq spéecifies a series of tests to determine the conformance of RTLS RF receivers tg
the ISQ/IEC 24730-2 airCinterfaces. The results of these tests shall be compared with the values of the
parameters specified inNISO/IEC 24730-2 to determine whether the RF receiver under test conforms.

This Tefhnical Réport additionally specifies tests to determine the conformance of the magnetic exciter device
that is specified-as an optional air interface for ISO/IEC 24730-2.

4.2 Default conditions applicable to the test methods

These conditions apply to all tests.

4.21 Test environment

Unless otherwise specified, testing shall take place in an environment of temperature 23 °C +3°C
(73° F £ 5° F) and of relative humidity 25 % to 75 %.

2 © ISO/IEC 2008 — All rights reserved
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4.2.2 Default tolerance

Unless otherwise specified, a default tolerance of + 5 % shall be applied to the quantity values given to specify

the characteristics of the test equipment and the test method procedures.

4.2.3 Noise floor at test location

Noise floor at test location shall be measured with the spectrum analyzer in the same conditions as the

measurement of the DUT, with a span of 10 MHz: RBW, VBW and antenna.

The spectrum analyzer shall be configured in acquisition mode for at least 1 minute.
The maximum of the measured amplitude shall be at least 60 dB below the expected value of the-amp

the measured tag DSSS transmission at 0 dBm power with the tag placed at 1 meter from-the meas
pntenna.

and without a tag in the field.
B.2.4 Total measurement uncertainty
The test equipment will introduce a level of measurement uncertainty. For example, the frequency acc

the local oscillator used in RF down-converter will add uncertainty te’the calculated frequency accuraq
measured RF. The specifications of the test equipment used shall-be included in the report.

B.3 Tag DSSS RF transmission tests

This portion of the document describes the tests of.the DSSS transmissions.

#.3.1 General

The DUT shall be an RTLS tag. The ,measurement equipment shall consist of an anechoic char
Hescribed in Annex A, and a measuring antenna and a vector signal analyzer for example an
F4443A1) with 80 MHz bandwidth, as described in Annex C. Figure 1 shows the required test eq
setup.

Vector Signal analyzer

itude of
iIrement

Special attention has to be given to spurious emissions, e.g., insufficiently shielded_computer monitors. The
electromagnetic test conditions of the measurements shall be checked by performing the measurements with

uracy of
y of the

nber as
Agilent
Lipment

DUT (= 1 meter: -

Measurment Antenna

Figure 1 — Setup of equipment for DSSS RF test

1) The Agilent E4443A is an example of a suitable product available commercially. This information is given for the

convenience of users of this Technical Report and does not constitute and endorsement by ISO of this product.

© ISO/IEC 2008 — All rights reserved
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4.3.2 Test Objective

The obj

ective of this test is to verify that the RTLS tag provides the appropriate DSSS modulation waveform

required for proper system performance.

4.3.3 Test procedure

The tag shall be configured to transmit a 152-bit DSSS blink (as defined in paragraph 6.3.2.4 of
ISO/IEC 24730-2) at an interval of 10 seconds or less. Each blink shall be configured with at least 2 sub-blinks.

The tag
measur
energy
producs

434

This se

4341

The ca
duration

4.3.4.2

The tra
calculat]

4343

The chi
less tha
method

4344

The pog
data, ar
post prd

4.34.5

The poj
ISO/IEC
process
linearity

shall_be coniigured to transmit at a class 1 _power between U dBm and +10 dBm EIRP. Th
ement equipment shall be configured to start capturing for not less than 2.5 milliseconds after the~RH
detected is above the threshold. The post processing software shall calculate the raw samplesyand
metrics for the following parameters to verify compliance of the tag.

fest measurements and requirements

Ction describes the test measurements and requirements.

Carrier frequency

frier frequency shall be 2 441.750 MHz + 61 kHz (25 PPM). The carnier frequency drift over the
of the entire message shall be less than 5 kHz (2 PPM).

Transmit power

hsmitted power shall be calculated based on the power received at the measurement antenna. The
ed power shall be within + 2.0 dB of the DUT specified-tfransmit power.

Chip rate

b rate of the BPSK shall be 30.521 875 MHz = 763 Hz (25 PPM). No phase transitions shall occur at
h the chip rate, and all phase transitions shall occur at an integral multiple of the chip rate. An examplg
blogy for measuring these transitions.is provided in Annex F.

Message content and structure

t processing software shall-verify the 152-bit message format including preamble, status bits, tag ID
d message CRC are in.compliance with the format specified in ISO/IEC 24730-2, sector 6.3.2.1. Theg
cessing software shallverify differential data encoding within the message.

PN code length and polynomial

ynomial <used for driving the BPSK DSSS modulation is defined in Figure 3 of section 6.1 of
24730=2: The entire captured message shall be 511 * 152 =77 672 chips in length. The posf
ingsoftware shall verify compliance with the defined PN sequence polynomial and second order non-
équation specified in ISO/IEC 24730-2.

4.3.4.6

Error vector magnitude

A BPSK signal shall produce a phase/amplitude constellation of two points. The post processing software
shall determine the error vector magnitude of the distribution of the captured signal. The EVM must be less

than 10

%.

© ISO/IEC 2008 — All rights reserved
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4.3.4.7 Sub-blink interval and dither

Connect the measurement antenna to the vector signal analyzer. Set up the analyzer to trigger on the energy
of the first sub-blink of a blink, and measure the time between the falling edge of the first sub-blink to the rising
edge of the second sub-blink. This interval shall be nominally 125 milliseconds + 16 milliseconds. Verify that
over several successive blinks, the interval changes but does not go below 108 milliseconds or exceed
142 milliseconds.

4.3.5 Test report

The test report shall contain the tag distance to the measurement antenna and all of the meastred|data. A
brief narrative of the post processing software used to evaluate the captured signal shall alsorbe’inclided as
an annex to the data. As mentioned before (in 4.2.4), the report shall also contain the uncertaintieg of the
measurement equipment.

#.4 Receiver DSSS RF tests

This section describes the conformance tests for the base station DSSS receiver)(reader).

#.4.1 General

The DUT shall be an RTLS RF receiver. Example measurement equipment could consist of an| Agilent
F4438C2) Vector Signal Generator (VSG) with options 5 (6G hatd drive) & 602 (Internal Baseband Generator
F4Msa memory). Figure 2 shows the required test equipmentiset-up. An ISO/IEC 24730-2 format setrup and
configuration file for the Agilent E4438C is also included in.this document package in Annex E.

HP E4438C

Vector Signal Generator

Figure 2 — Setup of equipment for DSSS RF Test

|4.4.2 Test objective

The objective of this test is to verify that the RTLS RF receiver (DUT) provides the appropriate DSSS signal
detection required for proper system performance.

4.4.3 Test procedure

The VSG shall be configured to transmit all four blink lengths (56-bit, 72-bit, 88-bit and 152-bit). Each blink
type shall be configured with 8 sub-blinks. This should correspond to an average airtime usage of

2) The Agilent E4438C is an example of a suitable product available commercially. This information is given for the
convenience of users of this Technical Report and does not constitute and endorsement by ISO of this product.

© ISO/IEC 2008 — All rights reserved 5
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approximately 5 % for each of the four types. The post processing software shall calculate the raw samples
and produce detection quality (% of total messages sent) metrics for the test parameters described below to
verify compliance of the RF receiver.

4431 152-bit blinks

A 152-bit DSSS blink (as defined in paragraph 6.3.2.4 of ISO/IEC 24730-2) is to be set at an interval of
0,42 seconds. This corresponds to an approximate air time usage of 5% for 8 sub-blink configuration.

4.4.3.2| 88-bit blinks

A 88-bif DSSS blink (as defined in paragraph 6.3.2.3 of ISO/IEC 24730-2) is to be set at an interval of
0,24 se¢onds. This corresponds to an approximate air time usage of 5 % for 8 sub-blink configuration;

4.4.3.3| T72-bit blinks

A 72-bif DSSS blink (as defined in paragraph 6.3.2.2 of ISO/IEC 24730-2) is to be“set at an interval of
0,20 segonds. This corresponds to an approximate air time usage of 5 % for 8 sub-blink ¢onfiguration.

4.4.3.4| 56-bit blinks

A 56-bif DSSS blink (as defined in paragraph 6.3.2.1 of ISO/IEC 24730-2) is to be set at an interval of
0,15 segonds. This corresponds to an approximate air time usage of 5 % for'8 sub-blink configuration.

4.4.4 Test measurements and requirements

Stated below are the test measurements and requirements.

4.44.1| Carrier frequency tests

The ceptre carrier frequency test shall be 2 444,750 MHz. The edge carrier test frequencies shall bsg
2 441,8[11 043 75 MHz (+25 ppm) and 2 441,688'956 25 MHz (-25 ppm). The carrier frequency accuracy fol
all threq tests should be +/- 1ppm. The carrier.frequency drift over the duration of the entire message shall bg
less than 4,88 KHz (2 ppm) for all tests.

4.4.4.2( Receiver input RF power levels

The VS[G shall be configured {oyprovide two input signal levels to the DUT: —100 dbm (threshold sensitivity) &
—40 dbm (dynamic range).

4.4.4.3| Chiprate

The chip rate of.the BPSK shall be 30.521 875 MHz + 30.5 Hz (1 PPM). No phase transitions shall occur a
less than theehip rate, and all phase transitions shall occur at an integral multiple of the chip rate. An example
methodplogy.for measuring these transitions is provided in Annex F.

4444 Message content and structure

The post processing software shall verify the 152-bit message format including preamble, status bits, tag ID,
data, and message CRC are in compliance with the format specified in ISO/IEC 24730-2, sector 6.3.2.1. The
post processing software shall verify differential data encoding within the message for reception error
detection.

6 © ISO/IEC 2008 — All rights reserved
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4445 PN code length and polynomial

The polynomial used for driving the BPSK DSSS modulation is defined in Figure 3 of section 6.1 of

ISO/IEC 24730-2. The entire captured message shall be 511 * 152 =77 672 chips in length. T

he post

processing software shall verify compliance with the defined PN sequence polynomial and second order non-

linearity equation specified in ISO/IEC 24730-2. As mentioned before (in 4.2.4), the report shall also
the uncertainties of the measurement equipment.

4446 Detection error magnitude

contain

X 8 sub-blinks

n4.4.7 Sub-blink interval and dither

The sub-blink interval shall be nominally 125 milliseconds + 16 milliseconds. “Verify that over
successive blinks, the interval changes but does not go below 108 millisecondsor exceed 142 millisec

B.4.5 Testreport

measured data. A brief narrative of the post processing software used to evaluate the detection per
shall also be included as an annex to the data.

B.5 Tests for optional air interfaces

Below are the tests for the air interfaces which are gptional.

B#.5.1 Tag optional OOK/FSK RF tests

This subsections describes the tests for the OOK/FSK optional air interface.

B.5.1.1  Setup of equipment for optional tag OOK/FSK RF tests

The DUT shall be an RTLS tag. The test shall require an RTLS programmer, or an arbitrary w.
generator and magnetic transmit coil, to induce the OOK/FSK transmissions. The measurement eq
5hall consist of an aneehoic chamber and measuring antenna as described in Annex A, and a meas
antenna and a vector signal analyzer such as an Agilent E4443A, or equivalent, as described in A
Figure 3 shows the required test equipment setup.

FFor each set of the 4 message lengths, 3 test frequencies & 2 RF input levels (24 total tests), thelrg¢ception
error shall be better than 98 % of all sub-links sent. Each test shall consist of a minimum ,of 17000 blinks

several
bnds.

The test report shall contain a summation detection percentage value'for each of the 24 tests and 4dll of the

Centage

aveform
Lipment
irement
nnex C.
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Magnetic TX Coil

Measurment Antennza

Arbitrary Waveform Generator

DUT 1 meter

Vegtor Signal Analyzer

Figure 3 — Setup of equipment for.optional OOK/FSK RF test

4.51.2| Test objective

The objective of this test is to verify that the RTLS tag provides the appropriate OOK/FSK modulation
wavefoqm required for proper performance with’RTLS programmer devices.

4.51.3| Test procedure

The tag shall be configured to tGrn on its receiver at least every 200 milliseconds in order to ensure that i
receive$ the RTLS programmer's magnetic message. The RTLS programmer, or arbitrary wave form
generatpr with magnetic trahsmit coil shall send the magnetic Who-Are-You message to the tag as defined in
section [7.2.8 of ISO/IEC24730-2. The measurement equipment shall be configured to start capturing for not
less thgn 4.5 milliseconds after the detected RF energy of the tag ACK is above the threshold. The posf
procesding software _shall process the raw samples and produce metrics for the following parameters to verify
compliance of the tag.

4.51.4| Test measurements

This sections describes the measurements that are to be made in the performing the tests.

4.51.41 Carrier frequency

The carrier frequency shall be 2446.519 MHz + 61 kHz (25 PPM). The carrier frequency drift over the
duration of the entire message shall be less than 5 kHz (2 PPM).

8 © ISO/IEC 2008 — All rights reserved


https://standardsiso.com/api/?name=3d8f369e8a616afc82abe563e52dd40b

ISO/IEC TR 24769:2008(E)

451.4.2 Transmit power

The transmitted power shall be calculated based on the power received at the measurement anten
calculated power shall be 0 dBm + 2.0 dB.

4.51.4.3 Modulation depth and duty cycle

na. The

The modulation depth (on-to-off ratio) of the OOK signal shall be greater than 99.36 %, which corresponds to

50 dB.

L.5.1.4.4 FSK frequencies
The logic 0 FSK frequency shall be 376.8 kHz + 0.1 kHz

The logic 1 FSK frequency shall be 535.5 kHz + 0.1 kHz.

B.5.1.4.5 OOK/FSK transmission content and format

preamble, status, tag ID, ACK, and CRC are in compliance with ISO/IEC 24730-2, section 7.1.3.
B.5.1.4.6 Data rate
The bit data rate of the OOK/FSK signal shall be 19,83 kb/s.

B.5.1.5 Testreport

The test report shall contain the tag distance to thiemeasurement antenna and all of the measured
prief narrative of the post processing software used shall also be included as an annex to the test rep
An description of the functionality of this test seftware is included in Annex G of this technical report.

B.5.2 Tag optional magnetic receiver test

This subsections describes the tests/for the optional magnetic receiver.

B.5.21  Setup of equipment for optional magnetic receiver test

fransmit coil as defined in Annex D. The tag’s magnetic pickup coil shall be oriented for maximum col
the transmit coil of‘the test equipment. The test equipment shall also include a vector signal analyzer.
shows the required test equipment setup.

The post processing software shall verify the content of the 88-bit OOK/FSK\message from the tag ipcluding

data. A
brt data.

The DUT shall be an’ RTLS tag. The test shall require an arbitrary waveform generator and a nmpagnetic

pling to
Figure 4

© ISO/IEC 2008 — All rights reserved
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Ved

Arbitrary Waveform Generator

Magnetic TX Coil

Measurment Antennza

DUT 1 meter

tor Signal Analyzer

The RT
which ti
the retr|
The DU

4522
The obj

sensitiv
rates.

4523

The AR

increase¢d from>42 dBuA/m up to 150 dBuA/m for sensitivity and dynamic range testing. The ARB outpulf

voltage

Figure 4 — Setup of equipment for optional magnetic receiver test

| S tag DUT shall be configured with TIB blinks'turned off. It shall also be configured to send one EXB
me the tag receives a valid exciter message! The exciter retrigger shall be set to 1 second or less, and
gger mode shall be timed based upon.the blink transmission, and not upon leaving the exciter field
T tag shall be configured to turn on.its.receiver every 200 milliseconds.

Test objective

ective of this test is to verify that the tag properly demodulates magnetic messages and has enough
ty to ensure proper operation with RTLS programmer and exciter devices with acceptable packet errof

Test procédutre
B output\veltage through the coil shall be set such the magnetic field strength at the DUT pickup coi

through the coil shall be set such the field strength at the DUT pickup coil is 42 dBuA/m for packet

error rate testing.

For each test, the ARB shall transmit valid 28-bit exciter messages as defined section 7.3.1.1 of
ISO/IEC 24730-2 back to back without gap for a period of 250 milliseconds. The ARB shall then turn off the
output, or at least stop FSK modulation for a period of 2,75 seconds. This process shall repeat throughout the
duration of each test. The vector signal analyzer shall be used to verify that the tag has indeed decoded the
message and sent the exciter blink.

10
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4524 Test measurements

This subsections describes the measurements that are to be made when performing tests on the magnetic

receiver.

45.2.41 Exciter blink (EXB) format and content

The post processing software shall verify that the DSSS exciter blink content and format including preamble,

status, tag ID, exciter ID, and CRC are compliant with ISO/IEC 24730-2, section 6.3.2.2.

L.5.2.4.2 Minimum sensitivity and dynamic range

maximum of 150 dBuA/m at the DUT pick up coil.

B.5.2.4.3 Packet error rate

900 seconds/3 second cycle = 300 blinks).

B.5.2.5 Testreport

The test report shall include all measured data as well a brief narrative describing the magnetic tran
and the method used to determine the magnetic field strengthé@atithe DUT pickup coil.

B.5.3 Optional exciter magnetic transmitter test

B.5.3.1  Setup of equipment for exciter magnetic transmitter test

The DUT shall be an RTLS exciter. The test shall require a calibrated magnetic loop antenna for the
frequency range with preamplifier, and _a~digital oscilloscope as shown in Figure 5. The exciter
briented with the plane of its coil parallel to the plane of the loop antenna coil. The two coils shall be

plane of both coils.

Calibvated

Lonp/Antenna

with — 2 meters
Freamplifier

ouT

Oscilloscope

The tag must respond to the exciter message at all field strengths between a minimum of 42 dBuA/mh and a

The tag should respond to no less than 99 % of the total messages, sent over a 15 minutg period

smit coil

125 kHz
shall be
aligned

such the vector from the centre of the(exciter coil to the centre of the loop antenna coil is perpendicular to the

——

=y

B

Figure 5 — Setup of equipment for exciter magnetic transmitter test
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453.2 Test objective

The objective of this test is to verify that the RTLS exciter properly generates a magnetic FSK signal that will
be correctly demodulated by RTLS tag devices.

4.5.3.3 Test procedure

The exciter test shall be conducted for exciter messages lengths of first 28-bit and then 44-bit as described in
ISO/IEC 24730-2, section 7.3. The 28-bit exciter message shall be 0xD12348F. The 44-bit exciter message
shall be[0XDTZ234386655

The osgilloscope shall be connected to the output of the calibrated loop antenna preamplifier. Use the, digita
oscillosgope to measure the frequency of the two FSK Tones, the voltage amplitude out of the loop,antenng
preamplifier, and to decoded the message.

4.5.3.4| Test measurements

This sulpsection details the measurements to be logged.

4.5.3.4.1 Exciter message continuity

Verify that there are no gaps in the exciter signal and that the messages of fepeated back-to-back without gap.

4.5.3.4.2 Exciter FSK frequencies

Verify that the exciter signal consists of two alternating frequencies. The first frequency (logic 1) shall bg
114,688 kHz + 0,2 %. The second frequency (logic 0) shall be 126,976 + 0,2 %.

4.5.3.4.3 Exciter Manchester code sync period andidata period

With thge digital oscilloscope, search for a place-there the exciter sends the stop sync of one message
immedigtely followed by the start sync of the next'nessage.

At this point, the exciter shall send a logic(1 (114,688 kHz) for 1,465 milliseconds (+ 0.2 %).
Immedigately after this point, the exciter'shall send a logic 0 (126,976 kHz) for 732,4 microseconds (+ 0,2 %).
Immediately before this point, the exciter shall send a logic 0 (126,976 kHz) for 976,6 microseconds (+ 0,2 %).

All othef parts of the message will have the two FSK tones toggle at either 244,1 microseconds (+ 0,2 %) of
488,3 nicroseconds (0,2 %).

4.53.44 Exciter'Manchester message content

The 28ibit/message 0xD12348F shall be constructed as follows with each 1 and each O representing one
Manchgsten period of 244,14 microseconds. 1 represents the 114,688 kHz tone and O represents the
126,976 KHZ tone. The following string shows the end sync of the previous message as well as the start sync
of the next message. Spaces have been added between sync periods and data nibbles only for readability.

...000111 111000 10100110 01010110 01011001 01011010 01100101 10010101 10101010 000111
111000...
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The 44-bit message 0xD1234386655 shall be constructed as follows with each 1 and each 0 representing on
Manchester period of 244,14 microseconds. 1 represents the 114,688 kHz tone and O represents the
126,976 kHz tone. The following string shows the end sync of the previous message as well as the start sync
of the next message. Spaces have been added between sync periods and data nibbles only for readability.

...000111 10100110 01010110 01011001 01011010 01100101 01011010 10010101 01101001 01
01100110 01100110 000111 111000...

4.5.3.4.5 Exciter transmit power

101001

\With the exciter set to maximum power and the distance between the exciter and the loop antenna atZ
verify that the RMS voltage measured on the oscilloscope corresponds at a minimum of 80 dBUA/n
This calculation will need to account for preamplifier gain and the loop antenna conversion facter at
hominal.

B.5.3.4.6 Testreport

periods.
B.5.4 Tag system response timing
This set of tests will test the timing of the optional air interfaces.

B.5.4.1  Setup of equipment for system response timing test

The DUT is an RTLS tag. The equipment needed for this\test include a ARB with magnetic transmit ¢

pickup coil shall be oriented for maximum coupling tathe transmit coil of the test equipment.

Arbitrary Waveform Generator Magnetic TX Coi

meters,
h+5 %.
21 kHz

The test report shall log the measured FSK frequencies, as well as the time duration of the sync and data

oil, and

an RF antenna with an RF crystal detector, and an oscilloscope as shown in Figure 6. The tag’s magnetic

ntenna

Measurment A
DUT 1 meterg%
Oscilloscope
2
A
: RF Crystal Detector
N
~
Figure 6 — Setup of equipment for tag system response timing test
© ISO/IEC 2008 — All rights reserved
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The RTLS tag DUT shall be configured with TIB blinks turned off. It shall also be configured to send one EXB
which time the tag receives a valid exciter message. The DUT tag shall be configured to turn on its receiver
every 200 milliseconds.

4542

Test objective

The objective of this test is to verify that the RTLS tag responds to magnetic messages within the required

amount

4543
Channe
Channe

Trigger
detecte

4.54.4

4.54.4.
Configu
200 mill
ISO/IEQ

Trigger
detecte

4.5.4.4.
Configu
consisti
ISO/IE(

Trigger
detecte

4.54.5

Report the response time, for exciter —to- DSSS blink and for programmer —to- OOK ACK.

of time to work properly with RTLS exciter devices, RTLS programmer devices.

Test procedure
| 1 of the oscilloscope should be connected to the FSK drive to the ARB.
| 2 of the oscilloscope should be connected to the RF detector.

on channel 1 and measure the time between the end of the FSK modulation on, eharinel 1 and the
] RF on channel 2. This time should be less than 1,25 seconds.

Test measurements

1 Exciter response time
re the ARB to send a single valid 28-bit exciter message, preceded by a wake signal consisting of
seconds of an alternating “1” and “0” signal at the symbol rate defined in Section 7.1.2 of
24730-2.

on channel 1 and measure the time between the end of the FSK modulation on channel 1 and the
] DSSS RF on channel 2. This time should be less.tlian 1.25 seconds.

P Programmer response time

re the ARB to send a single valid 48-bit"programmer read tag message, preceded by a wake signa
ng of 200 milliseconds of an alternating®1” and “0” signal at the symbol rate defined in Section 7.1.2 of
24730-2.

on channel 1 and measure the-time between the end of the FSK modulation on channel 1 and the
I OOK/FSK RF on channel(2.)This time shall be less than 100 milliseconds.

Test report

14
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Annex A
(informative)

RF Test measurement site

IA.1 Test site

This annex describes the test site for measuring and characterizing the tag DSSS and’ OOK/R
fransmissions. The tests should be run in an anechoic chamber, but open air testing-is accef
background noise is low enough to allow measurements such as DSSS EVM or OOK/ESK 'modulatio
f open air testing is used, the test chamber discussion of DUT orientation and distance from ante

Bpply.

The test chamber shall be large enough to allow (1) a minimum of 1.0 meter between the DUT
anechoic chamber wall and (2) a minimum of 1.0 meter between the measurément antenna and the &
chamber wall and (3) a minimum of 1.0 meter between the DUT and the measurement antenna.

approximated by a rectangular prism) can be directly facing the measurement antenna as shown in Fig
With any one surface facing the measurement antenna, the™tag must be able to be mounted or
360 degrees clockwise or counter-clockwise around the axis\between the DUT and the measurement

Figure A.1 — RF test chamber

FSK RF
table if
h depth.
nna still

and the
nechoic

The DUT must be able to be mounted and rotated such that any tag surface (assuming the tag shape to be

ure A.1.
rotated
Aantenna.

© ISO/IEC 2008 — All rights reserved
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The ma

Annex B
(normative)

Message formats for tests

gnetic data is sent in FSK format. A high level, or 1, on the FSK data line corresponds to an output

frequen
126,974
244 14

The wa
period f
wake si
the star

The wa

(

The 10

cy of 114,688 kHz. A low level, or 0 on the FSK data line corresponds to an output frequency of
kHz. Since the data is Manchester encoded, each bit is split into two halves. Each half bit periadis
microseconds.

ke signal that precedes programmer messages can be created by inverting FSK line .every half bit
br a total of 200 ms. Thus, the output shall toggle between the two FSK tones at the halfbit rate. If the
pnal is used in sending the message, it is important that the end of the wake signal.has’no gap beforg
sync such that the half bit time does not shift.

e signal to pre-amble transition may be as shown in Figure B.1:
1010101 .. (total 200 ms) .. 01010111100010 .. (rest ofmessage) .. 000111
| -———— wake-—-———-—---—- |sync|-—--- messdge—-—-—-- | sync|
Figure B.1

-bit Who-Are-You magnetic message, used in section 4.5.1of this document, is defined in

ISO/IEQ 24730-2 section 7.2.8.1. It does utilize the wake signal as shown in Table B.1.
Table B.1
Wake signal Syne Message Sync
200 milliseconds START [10-bits: 1100100000 STOP
The 281bit exciter message, used(in) section 4.5.3 of this document, is defined in ISO/IEC 24730-2 section

7.3.1.1.
ID = 0x

One possible message is 0xD12348F as shown in Table B.2. This includes (op-code = 0xD), (Exciter
234), (CRC = 0x8F). The message of course still requires the start and stop sync before and after the

messade. This message is‘sent continuously, back to back with gap, such the stop sync of one message is
followed immediately by the start sync of the next message.
Table B.2

Prejvioust>J'Sync Message Sync Next Sync

Sync

STOP START 28-bitsT OXDT2348F STOP— [START

R [ IR >
The 144-bit exciter message, used in section 4.5.4.3 of this document, is not completely defined in

ISO/IEC 24730-2, but is listed in Table 3. The actual message between start and stop sync shall be
0x9000000000123456789ABCDEEF01234567661 as shown in Table B.3. This message is sent continuously,

back to

back with gap, such the stop sync of one message is followed immediately by the start sync of the

next message.

16
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Table B.3
Previous |Sync Message Sync Next
Sync Sync
STOP START | 144-bits: STOP |START
S 0x9000000000123456789ABCDEF01234567661 | | S

The 28-bit exciter message, used in section 4.5.4.4.1 of this document, is defined in ISO/IEC 24730-2 section
7.3.1.1, but is going to be sent only once and preceded by the 200 millisecond wake signal-pused in
programmer messages defined in section 7.2 of ISO/IEC 24730-2. One possible message is 0xD12348F as
shown Table B.4. This includes (op-code = 0xD), (Exciter ID = 0x1234), (CRC = 0x8F). Thé rmespage of
course still requires the start and stop sync before and after the message. This message timing shall [actually
be more related to programmer device timing and shall use the 200 millisecond wake up*signal follgwed by

the exciter message only once, then the FSK modulation stops. This is to allow timing\from a known| time at
which the tag received the magnetic message.

Table B.4
Wake signal Sync Message Sync
200 milliseconds START 28-bits: 0xD12348F: STOP

The 48-bit read tag configuration magnetic message, used inysection 4.5.4.4.2 of this document, is dgfined in
SO/IEC 24730-2 section 7.2.6 as shown in Table B.5. It does-utilize the wake signal.

Table B.5
Wake signal Sync Message Sync
200 milliseconds START 48-bits: 0xD [32-bit tag ID] [12-bit CRC] STOP

© ISO/IEC 2008 — All rights reserved 17
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This arnex defines the minimum requirements of the measurement antenna and baseband converting

digitizin

The medasurement antenna is used in testing the DUT in which RF transmission is being characterized. The
antenng shall be a 2,4 GHz dipole antenna. Unless otherwise noted in the test procedure, the, Measurement
antennd shall be placed 1.0 meter from the DUT.

The veqtor signal analyzer (or its equivalent) must have an analysis bandwidth of at least 80' MHz. The Agilent
E4443A vector signal analyzer with 80 MHz bandwidth option is sufficient for this test. Any unit that matches
perform@ance characteristics of the E4443A is also acceptable.

C TR 24769:2008(E)

Annex C
(normative)

Technical requirements of measurement antenna and
vector signal analyzer

j oscilloscope or its equivalent.

18
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Annex D
(normative)

Technical requirements of the arbitrary waveform generator and

magnetic coil

The arbitrary waveform generator, or ARB, and the magnetic transmit coil are used to induce tag actio
produce the signals required for testing the DUT magnetic receiver functionality.

The ARB shall have the ability to produce a sinusoidal FSK signal with the two frequencigs)of 114,

magnetic message including 200 millisecond wake time, start sync, message, and stop sync.
The output of the ARB shall connect via 50 ohm cable to the magnetic transmit coil. The transmit coil

circular area of 1,0 cm2.

the combined signal is cabled to the magnetic transmit coil.

h and to

88 kHz

and 126,976 kHz. The FSK drive can be external or from internal memory, but must, be “at the proper half
symbol time of 244,14 microseconds and integral multiples thereof. It shall be ablecto’reproduce the entire

shall be

ocated and positioned for favorable coupling to the DUT receive antenna. Thé, coil should have 64 turrjs and a

FFor interference testing, a second ARB is coupled in using a coupleror‘a splitter on the 50 ohm lines gnd then

© ISO/IEC 2008 — All rights reserved
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Annex E
(informative)

Configuration file for the Agilent E4438C

This annex includes a text version of the configuration file required to setup the Agilent E4438C to

create RF transmissions that are in conformance with the ISO/IEC 24730-2 DSSS standard.
ASCII Representation of Agilent Binary File

Line 1 58 01 00 00 00 00 00 00 8F 08 00 00 00 00 00 00
Line 2 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 3 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 4 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 QO
Line 5 00 00 00 00 00 00 00 00 00 00 00 00 00 0000 00
Line 6 00 00 00 00 00 00 00 00 00 00 00 000000 00 00
Line 7 00 00 00 00 00 00 00 00 00 000000 00 00 00 00
Line 8 00 00 00 00 00 00 00 00 G060 00 00 00 00 00 00
Line 9 00 00 00 00 00 00 00,00 00 00 00 00 00 00 00 00
Line 10 00 00 00 00 00 00-00 00 00 00 00 00 00 00 00 00
Line 11 00 00 00000 00 00 00 00 00 00 00 00 00 00 00
Line 12 00 00-00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 13 0000 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 14 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 15 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 16 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 17 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 18 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 19 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 20 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 21 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 22 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
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Line 23 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 24 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 25 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 26 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 27 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 28 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 29 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 30 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 31 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 32 00 00 00 00 00 00 00 00 00 00 00 00 00 060000
Line 33 00 00 00 00 00 00 00 00 00 00 00 00,06)00 00 00
Line 34 00 00 00 00 00 00 00 00 00 00 00 060 00 00 00 00
Line 35 00 00 00 00 00 00 00 00 0000 00 00 00 00 00 00
Line 36 00 00 00 00 00 00 00.-00-00 00 00 00 00 00 00 00
Line 37 00 00 00 00 00 Q@ 00 00 00 00 00 00 00 00 00 00
Line 38 00 00 00 0060 00 00 00 00 00 00 00 00 00 00 00
Line 39 00 0Q-00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 40 00700 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 41 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 42 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 43 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 44 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 45 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
tine46 66-66-66-06-66-66-66-66-66-66-66-66-66-06-66-06
Line 47 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 48 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 49 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 50 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
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Line 51 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 52 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 53 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 54 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 55 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 56 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 57 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 58 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 59 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 60 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Line 61 00 00 00 00 00 00 00 00 00 00 00 00 00 00 06-00
Line 62 00 00 00 00 00 00 00 00 00 00 00 00 00,0000 00
Line 63 00 00 00 00 00 00 00 00 00 00 00 0@ 00 00 00 00
Line 64 00 00 80 24 84 7TE C34A AB.2939 74 01 9A 16 1A
Line 65 70 BA08 18 7357 BA 5041 E3 F6 D3 CE FD F2 DD
Line 66 4B 32 78 BO A6 47 53 A9 B3 79 D3 E2 2F 1D 12 9A
Line 67 F9 83 BD 364415 C8 BD 1B 42 EC 32 39 AAF8 D9
Line 68 F5F7 004908 FD 86 95 56 52 72 E8 03 34 2C 34
Line 69 EA74 10 30 E6 AF 74 A0 83 C7 ED A7 9D FB E5 BA
Line 70 96 64 F1 61 4C 8E A7 53 66 F3 A7 C4 5E 3A 25 35
Line 71 F307 7A 6C 88 2B 91 7A 36 85 D8 64 73 55 F1 B3
Line 72 EB EE 00 92 11 FB OD 2A AC A4 E5 DO 06 68 58 69
Line 73 C2E82061 CD5E E94107 8F DB4F 3BF7 CB 75
Line 7 2C- € E2- €299 DA A COEF4T 88 BCHAAGB
Line 75 E6 OE F4 D9 10 57 22 F4 6D 0B BO C8 E6 AB E3 67
Line 76 D7 DC 0124 23 F6 1A 555949 CB A0 0C DO BO D3
Line 77 85 D0 40 C3 9A BD D2 82 OF 1F B6 9E 77 EF 96 EA
Line 78 59 93 C5 85 32 3A 9D 4D 9B CE 9F 11 78 E8 94 D7
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Line 79 CC 1D E9 B2 20 AE 45 E8 DA 17 61 91 CD 57 C6 CF
Line 80 AF B8 02 48 47 EC 34 AAB293 97 40 19 A1 61 A7
Line 81 0B A0 8187 35 7B A5 04 1E 3F 6D 3C EF DF 2D D4
Line 82 B3 27 8B 0A 64 75 3A 9B 37 9D 3E 22 F1 D1 29 AF
Line 83 98 3B D3 64 41 5C 8B D1 B4 2E C3 23 9A AF 8D 9F
Line 84 5F 70 04 90 8F D8 69 55 65 27 2E 80 33 42 C3 4E
Line 85 17 41 03 OE 6A F7 4A 08 3C 7E DA 79 DF BE 5B A9
Line 86 66 4F 16 14 C8 EA 75 36 6F 3A 7C 45 E3 A2 53 5F
Line 87 3077 A6 C8 82 B9 17 A3 68 5D 86 47 35 5F 1B/3E
Line 88 BE EO 09 21 1F BO D2 AA CA 4E 5D 00 66:85 86 9C
Line 89 2E 82 06 1C D5 EE 94 10 78 FD B4 F3-BF 7C B7 52
Line 90 CC9E 2C 29 91 D4 EA 6C DE 74 F8 8B C7 44 A6 BE
Line 91 60 EF 4D 91 05 72 2F 46 DQ.BB 0C 8E 6A BE 36 7D
Line 92 7D BF ED BD CO 9E 5A*AA 6B 63 45 FF 32 F4 F2 C7
Line 93 A2 FB F3 C6 54,22 D7 DF OE 04 96 18 81 06 91 5A
Line 94 66 C3 A7 AC'DC 56 2B 26 43 16 OE E8 71 76 B2 83
Line 95 3E 2164 DD F5 1B A1 72 5E 89 E6 E3 2A 83 93 05
Line 96 047F DB 7B 81 3C B5 54 D6 C6 8B FE 65 E9 E5 8F
Line 97 45 F7 E7 8C A8 45 AF BE 1C 09 2C 31 02 0D 22 B4
Line 98 CD 87 4F 59 B8 AC 56 4C 86 2C 1D DO E2 ED 65 06
Line 99 7C 42 C9BB EA 37 42 E4 BD 13 CD C6 55 07 26 OA
Line 100 08 FF B6 F7 02 79 6A A9 AD 8D 17 FC CB D3 CB 1E
Line 100 8B EF CF 1950 8B 5F 7C 38 12 58 62 04 1A 45 69
Lime—162 9B OE-SEB37+58-AC9906€583BATCSDACADC
Line 103 F8 8593 77 D4 6E 85 C9 7A 27 9B 8C AA OE 4C 14
Line 104 11 FF 6D EE 04 F2 D5 53 5B 1A 2F F9 97 A7 96 3D
Line 105 17 DF 9E 32 A1 16 BE F8 70 24 BO C4 08 34 8A D3
Line 106 36 1D 3D 66 E2 B1 59 32 18 BO 77 43 8B B5 94 19
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Line 107 F1 0B 26 EF A8 DD OB 92 F4 4F 37 19 54 1C 98 28
Line 108 23 FE DB DC 09 E5 AA A6 B6 34 5F F3 2F 4F 2C 7A
Line 109 2F BF 3C 6542 2D 7D FO E0 49 61 88 10 69 15 A6
Line 110 6C 3A7ACD C562B264 3160 EE 87 17 6B 28 33
Line 111 E2 16 4D DF 51 BA 17 25 E8 9E 6E 32 A8 39 30 50
Line 112 47 FD B7 B8 13 CB 55 4D 6C 68 BF E6 5E 9E 58 F4
Line 113 5F 7E 78 CA 84 5AFB E1 C092 C3 10 20 D2 2B 4C
Line 114 D8 74 F5 9B 8A C5 64 C8 62 C1 DD OE 2E D6 50 67
Line 115 C4 2C 9B BE A3 74 2E 4B D1 3C DC 65 50 72 60 AO
Line 116 8F FB 6F 70 27 96 AA 9A D8 D1 7F CC BD 3C B1ES
Line 117 BE FC F1 9508 B5 F7 C3 81 25 86 20 41 A466 99
Line 118 BO E9 EB 37 15 8A C9 90 C5 83 BA 1G' 5D°AC A0 CF
Line 119 88 59 37 7D 46 E8 5C 97 A2 79 B8&\CA A0 E4 C1 41
Line 130 1F F6 DE EO 4F 2D 55 35 B1,A2 FF 99 7A 79 63 D1
Line 131 7D F9 E3 2A 11 6B EF 87 02 4B 0C 40 83 48 AD 33
Line 132 61 D3 D6 6E 2B 1593 21 8B 07 74 38 BB 59 41 9F
Line 133 10 B2 6E FABD D0 B9 2F 44 F3 71 95 41 C9 82 82
Line 134 3F ED BDCO 9E 5A AA 6B 63 45 FF 32 F4 F2 C7 A2
Line 145 EB.E3 C6 54 22 D7 DF OE 04 96 18 81 06 91 5A 66
Line 126 C3 A7 AC DC 56 2B 26 43 16 OE E8 71 76 B2 83 3E
Line 137 2164 DD F5 1B A1 72 5E 89 E6 E3 2A 83 93 05 04
Line 138 7F DB 7B 81 3C B5 54 D6 C6 8B FE 65 E9 E5 8F 45
Line 129 F7 E7 8C A8 45 AF BE 1C 09 2C 31 02 0D 22 B4 CD
Line 136 87459 B8AC564C862C 1D DO E2ED 6566 7€
Line 131 42 C9 BB EA 37 42 E4 BD 13 CD C6 55 07 26 0A 08
Line 132 FF B6 F7 02 79 6A A9 AD 8D 17 FC CB D3 CB 1E 8B
Line 133 EF CF 19 50 8B 5F 7C 38 12 58 62 04 1A 45 69 9B
Line 134 OE 9E B3 71 58 AC 99 0C 58 3B A1 C5 DA CAOC F8
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Line 135 8593 77 D4 6E 85 C9 7A 27 9B 8C AA OE 4C 14 12
Line 136 0092 11 FB OD 2A AC A4 E5 DO 06 68 58 69 C2 E8
Line 137 2061 CD 5E E9 41 07 8F DB 4F 3B F7 CB 75 2C C9
Line 138 E2 C2 99 1D 4E A6 CD E7 4F 88 BC 74 4A 6B E6 OE
Line 139 F4 D9 10 57 22 F4 6D 0B BO C8 E6 AB E3 67 D7 DC
Line 140 0124 23 F6 1A 55 59 49 CB A0 0C DO BO D3 85 DO
Line 141 40 C3 9A BD D2 82 OF 1F B6 9E 77 EF 96 EA 59 93
Line 142 C585323A9D 4D 9B CE 9F 11 78 E8 94 D7 CC 1D
Line 143 E9 B2 20 AE 45 E8 DA 17 61 91 CD 57 C6 CF Ak B8
Line 144 0248 47 EC 34 AAB293 97 40 19 A1 61 A7 0B A0
Line 145 8187 35 7B A5 04 1E 3F 6D 3C EF DF2D D4 B3 27
Line 146 8B 0A 64 75 3A 9B 37 9D 3E 22 F1'D1 29 AF 98 3B
Line 147 D3 64 41 5C 8B D1 B4 2E €3 23 9A AF 8D 9F 5F 70
Line 148 04 90 8F D8 69 55 65,27 2E 80 33 42 C3 4E 17 41
Line 149 03 OE 6A F7 4A 08 3C 7E DA 79 DF BE 5B A9 66 4F
Line 150 16 14 C8 EA75 36 6F 3A 7C 45 E3 A2 53 5F 30 77
Line 151 A6 C882 B9 17 A3 68 5D 86 47 35 5F 1B 3E BE EO
Line 152 0921 1F BO D2 AA CA 4E 5D 00 66 85 86 9C 2E 82
Line 153 06 1C D5 EE 94 10 78 FD B4 F3 BF 7C B7 52 CC 9E
Line 154 2C 2991 D4 EA6C DE 74 F8 8B C7 44 A6 BE 60 EF
Line 155 4D 91 05 72 2F 46 DO BB 0C 8E 6A BE 36 7D 7D CO
Line 156 12 42 3F 61 A5 55 94 9C BA 00 CD 0B 0D 38 5D 04
Line 157 0C39AB DD 28 20 F1 FB 69 E7 7E F9 6E A5 99 3C
Lime—158 58-5323-A9 D4 DS BCESF+17B8E8SHADTFEECIDE
Line 159 9B 22 OA E4 5E 8D A176 191C D5 7C 6C FAFB 80
Line 160 2484 TEC34AAB293974019A 16 1A 70 BA 08
Line 161 18 7357 BA5041 E3 F6 D3 CEFD F2 DD 4B 32 78
Line 162 BO A6 47 53 A9 B3 79 D3 E2 2F 1D 12 9A F9 83 BD
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Line 163 3644 15 C8 BD 1B 42 EC 32 39 AAF8 D9 F5 F7 00
Line 164 49 08 FD 86 9556 52 72 E8 03 34 2C 34 E1 74 10
Line 165 30 E6 AF 74 A0 83 C7 ED A7 9D FB E5 BA 96 64 F1
Line 166 614C 8E A7 53 66 F3 A7 C4 5E 3A 2535 F3 07 7A
Line 167 6C 88 2B 91 7A 36 85 D8 64 73 55 F1 B3 EB EE 00
Line 198 92 11 FB 0D 2A AC A4 E5 DO 06 68 58 69 C2 E8 20
Line 199 61 CD 5E E9 41 07 8F DB 4F 3B F7 CB 75 2C C9 E2
Line 170 C299 1D 4E A6 CD E7 4F 88 BC 74 4A 6B E6 OE F4
Line 171 D9 10 57 22 F4 6D 0B BO C8 E6 AB E3 67 D7 DC 01
Line 1792 24 23 F6 1A 5559 49 CB A0 0C DO BO D3 85 D0 40
Line 173 C3 9ABD D2 82 OF 1F B6 9E 77 EF 96 EA 59-93 C5
Line 174 8532 3A 9D 4D 9B CE 9F 11 78 E8 94.D7-CC 1D E9
Line 175 B2 20 AE 45 E8 DA 17 61 91 CD 5% C6 CF AF B8 02
Line 176 48 47 EC 34 AAB293 97 4019 A1 61 A7 0B A0 81
Line 197 87 35 7B A5 04 1E 3F 6D 3C EF DF 2D D4 B3 27 8B
Line 1798 0A 64 75 3A 9B 37 9D 3E 22 F1 D1 29 AF 98 3B D3
Line 179 64 41 5C 8B D1B4 2E C3 23 9A AF 8D 9F 5F 70 04
Line 180 90 8F D8 69 55 65 27 2E 80 33 42 C3 4E 17 41 03
Line 181 OE6A F7 4A 08 3C 7E DA 79 DF BE 5B A9 66 4F 16
Line 182 14 C8 EA 75 36 6F 3A 7C 45 E3 A2 53 5F 30 77 A6
Line 183 C882B9 17 A3 68 5D 86 47 35 5F 1B 3E BE EO 09
Line 184 21 1F BO D2 AA CA 4E 5D 00 66 85 86 9C 2E 82 06
Line 145 1C D5 EE 94 10 78 FD B4 F3 BF 7C B7 52 CC 9E 2C
Line 186 2891t DA EAGCDET4TF88B C7T 44 AGBEGOEF4D
Line 187 91 05 72 2F 46 DO BB 0C 8E 6A BE 36 7D 7D CO 12
Line 188 42 3F 61 A5 5594 9C BA 00 CD 0B 0D 38 5D 04 0C
Line 189 39 AB DD 28 20 F1 FB 69 E7 7E F9 6E A5 99 3C 58
Line 190 5323 A9 D4 D9 BC E9 F1 17 8E 894D 7C C1 DE 9B
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