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SECTION 1. EXECUTIVE DIGEST
1.1 EXECUTIVE SUMMARY

This document represents the results of a type approval certification test of a
Personal Location Beacon {PLB), Model 100, manufactured by ACR Electronics,
Inc. The tests were conducted at the Electronic Proving Ground's Environmental
Test Facility (ETF) and Electromagnetic Interference/Electromagnetic
Compatibility (EMI/EMC) Test Facility at Fort Huachuca, Arizona. The test period
was from S January to 25 February 1999,
Electrical and Functional Tests at Constant Tempsrature
The following electrical and functional tests were conducted at ambient
temperature [25° Ceisius (C)], low temperature {-40° C), and high
temperature (55° C} conditions:
a. Transmitter power output.
. Message format and structure.
¢. Moduiation,
d. Transmitted frequency.
€. Spurious output.
f. Voltage Standing Wave Ratio (VSWR) check.
g. Self-test mode.
Test Results at Ambient Temperature {25° C)

The unit under test (UUT) passed all ambient temperature tests.



Test Resuits at Low Temperature (-40° C)
The UUT passed all low temperature tests.
Test Results at High Temperature {55° C)
The UUT passed ali maximum temperature tests.
Thermal Shock Test

The following electrical and functional tests were conducted during the
thermal shock test:

a. Transmitted frequency
b. Transmitted power output
¢. Message format and structure
Test Results
The BHUT passad all thermal shock tests.
Operating Lifetime at Minimum Temperature
Test Results
The UUT passed the operating lifetime test.
Frequency Stability of Temperature Gradient Test

The following electrical and functional tests were conducted during the
frequency stability of temperature gradient test:

a. Transmitted frequency

b. Transmitted power cutput

¢. Message format and structure
Test Results

Tha UUT met all frequency stability requirements of the temperature
gradient test.
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Satellite Qualitative Tests
Test Results
The UUT met all requirements for the satellite qualitative tasts.
Beacon Antenna Test
Test Results

The antenna characteristics of the UUT were measurad at the
EMIVEMC Test Facility.

A listing of the Effective Radiated Power (ERP) calculated for each
eievation and azimuthal angle is provided in Annex F, page F-1 of
Appendix |. The raw data, with the 120 measurements, are provided
on page F-2. A sample calculation of an ERP is pravided on page F-3.

All the ERP data listed in Annex F, page F-1, are within the test criteria
of 32 to 43 decibel with reference to 1 milliwatt {dBm} when the +3 dB
tolerance is considered and applied to several of the ERPs.

The gain variation, which is directly proportional to the ERP, at the 40-
degree elevation angle was calculated to be 1.47 dB (page F-1), which
is less than 3 dB.

From reviewing page F-2, the majority of the vartical polarization
measurements were at least 10 dB greater than the horizontal
polarization measurements, so the ACR beacon antenna would be
classified as a linear vertically polarized antenna.
The UUT passed all antenna characteristics requirements.
Navigation System Test
Test Rasults
The UUT met al! requirements for the navigation system test.
Beacon Self-Test Mode
Test Results
The UUT met the requirements for the beacon seif-test mode.

Conclusion

The UUT met the certification reguirements for type approval.
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SUPPORTING TEST DATA (APPENDIX I)

1. Electrical and Functional Tests at Constant Temperature

a. Ambient Temperature (See Annex A of Appendix I,
page A-1.)

b. Minimum Temperature: -40° C {See Annex A of
Appendix |, page A-15.)

c. Maximum Temperature: 55° C (See Annex A of
Appendix |, page A-23.)

2. Thermal Shock Test {(Sae Annex B of Appendix 1.}

3. Operating Lifetime at Minimum Temperature (See Annex C of
Appendix 1.)

4. Frequency Stability Test with Temperature Gradient {See Annex
D of Appendix |.}

Sateliite Qualitative Tests {See Annex E of Appendix I.}
Antenna Characterstics (See Annex F of Appendix |.)
Navigation System (See Annex G of Appendix |.)
Self-Test Mode (See Annex H of Appendix L)

@ N = o
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1.2 REFERENCE DOCUMENTS

- Cospas-Sarsat Document C/S T.001, Specification for Cospas-Sarsat 406 MHz
Distress Beacon, Issue 3, Revision 2, October 1998.

- Cospas-Sarsat Document C/S T.007, Cospas-Sarsat 406 MHz Distress Beacon
Type Approval standard, Issue 3, Revision 3, October 1998.

- EPG Document, Cospas-Sarsat 406 MHz Distress Beacon Type Approval
Certification Detailed Test Procedures.

1.3 PURPOSE

The purpose of this document is to present detailed test procedures to implament
type approval test methods delineated in /S T.Q07.

1.4 SCOPE

The detailed test procedures for the following tests are presented in Section 2:
a. Electrical and Functional Tests at Constant Temperature
b. Thermal Shock Test
¢. Operating Lifetime at Minimum Temperature
d. Frequency Stability Test with Temperature Gradient
&. Satellite Qualitative Tests
1. Antenna Characteristics
g. Navigation System
h. Self-Test Mode

A distribution list is provided in Appendix |l.
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SECTION 2. TESTS REQUIRED
2.1 ELECTRICAL AND FUNCTIONAL TESTS AT CONSTANT TEMPERATURE

The following electrical and functional tests were conducted at ambient
temperature, low temparature, and high iemperature conditions. The UUT, while
tumed off, was allowed to stabilize for 2 hours at the test temperature and was
then turned on and aliowed a 15-minute warm-up period before conducting the
following tests:

a. Transmitter power output
b. Message format and structure
¢. Modulation
d. Transmitted Frequency
e. Spurious output
f. VBWR check
g. Self-test mode
2.2 THERMAL SHOCK TEST

The UUT, while turned off, was allowed to stabitize for 2 hours at a selected
temperature in its operating range. The UUT was then placed in an environment
held at 30° C offset from the initial temperature and turned on. The UUT was
then ailowed to operate for 15 minutes before the following electrical and
functional tests were conducted:

a. Transmitted frequency
b. Transmitted power output
¢. Message format and structure
2,3 OPERATING LIFETIME AT MINIMUM TEMPERATURE

The operational lifetime test is intended to establish, with reasonable confidence,
that the ULUT will function at its minimum operating temperature for its rated life
using a battery that has reached its expiration date. The life test was performed
with a fresh battery pack that has been discharged to take into account:

a. The average current drain resulting from constant operation of the GPS
interface and memaory over the rated life of the batftery pack (see A3.9.5).
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b. The number of self-tests, as recommended by the beacon
manufacturer over the rated life of the battery pack {the beacon
manufacturer should substantiate the method used to determine the
corresponding current drain).

c. A correction coefficient of 1.65 [applied to (a + b)] to account for
differences between battery to battery, beacon to beacon and the
possibility of exceeding the battery replacement time.

After the battery pack was appropriately discharged, the UUT was operated at its
minimum operating temperature for its rated life. During this period, the foliowing
parameters were measured on each transmission:

. » Transmitted frequency
e Transmitter power output
» Message format and structure

The 18-sample analysis window of the stability calculations is advanced in time
through the period such that sach succeeding data set includes the latest
frequency sample and drops the earliest one.

This test was performed with a long format message. .
2.4 FREQUENCY STABILITY TEST WITH TEMPERATURE GRADIENT

A temperaiure chamber was programmed to execute the iemperature gradient
profile gefined by Figure 2-1. The UUT was placed in the chamber, and the
following electrical and functional tests were conducted continuously throughout
the temperature gradient test:

a. Transmitted frequency
b. Transmitted power output

c. Message format and structure
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Figure 2-1. Temperature Gradient.

2.5 SATELLITE QUALITATIVE TESTS

This test was performed in coordination with the U.S. Mission Control Centre
(MCC) and local autherities. This test was performed in an environment that
appraoximated, as closely as possible, the intended use of the beacon.

The UUT operated in the open during at least three satellite passes, and
downlink data were checked for correctness of:

Location data computed by the local user terminal (LUT)
Message format and siructure

The UUT was succassfully located and identified by a Cospas-Sarsat Low Earth
Orbit {LEO) LUT. A summary of the results is jocated in Annex E of Appendix i.



2.6 ANTENNA CHARACTERISTICS

The beacon antenna test was performed as described in Section 3.4, at the
ambient temperature of the test facility, and a correction factor was applied to the
data to caiculate the radiated power at -20° C at the end of the operating lifetims.
This test was performad using the non-modified UUT,

2.7 NAVIGATION SYSTEM

The UBUT was tested as described in Section 3.5 to verify the beacon output
message, including the correct position data, Bose-Chaudhuri-Hocquenhem
(BCH) error-correcting code(s), defauft values, and update rates. The
navigation-input system was operating for the duration of all tests to ensure that it
did not affect the 408-MHz signal and that the UUT could operate for the required
operating lifetime. The message format and structure were monitored during ali
tests.

2.8 SELF-TEST MODE

The duration of the radio frequency (RF) energy burst of the UUT was measured,
the frame synchronization pattern was chaecked, and the enceded location was
checked for the correct default code. The format flag bit was reported.



SECTION 3. TYPE APPROVAL CERTIFICATION TEST PROCEDURES FOR
COSPAS-SARSAT BEACONS

The following are the detailed electrical and functional test proceduras for the tests
required.

3.1 MESSAGE FORMAT AND STRUCTURE

The following parameters were measurad in accordance with the procadurs
prescribed in this section:

3.1.1 Repetition Period

3.1.2 Continuaus wave (CW) Preamble {Duration of the Unmodulated
Carrier)

3.1.3 Total Transmission Time
3.1.4 Bit Rate and Stability
3.1.5 Message Coding



3.1.1 Repetltion Period
3.1.1.1 Scope.
a. References:
(1) C/5 T.001, paragraph 2.2.1.
(2) C/S T.001 Annex B, paragraph B.3.1.1.

b. The objective was to measure the randomized repetition period T, of
the beacon transmissions.

¢. Repelition Period, Ty, is the period between two successive beacon
transmissions.

3.1.1.2 Facilit nd Instrumentation.

- Environmental Test Facility

Cospas-Sarsat Measurement System (see Figure 3-1).
IBM Compatible Computer System
HP-1631D Logic Analyzer
HP-423B Crystal Detector w/50-ohm Termination
20-decibel {dB) Attenuator

3-dB Attenuator
HP-116687A Power Splitter

1

3.1.1.3 Test Conditions.
a. Norma! ambient or any other specified anvironmental condition.

b. Performed these measurements on the unmodulated portion of the
carrier.

c. Neminal operating voltage.

32
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Figure 3-1. Cospas-Sarsat measurement system.
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3.1.1.4 Test Procedurs.

a. The power of the beacon radic cutput was derived from the crystal
detector output applied to the analog input of the HP-1631D Logic
Analyzer.

b. The HP-1631D was programmed fo capture the rising edge of the burst
waveform. Each voitage data point was converied into a power data point
using the crystal detector power transfer aquation and the attenuator/
power splitier attenuation value. The peak envelope voltage (100% power
point} was then calculated by averaging 100 power data points, 6 milli-
seconds {ms) after the trigger (-0.3 volt falling edge). The time betwsen
the 10% and 90% power points was found by counting the number of
samples between these two points. Each sample was 10 microseconds
(«s). Atthe end of the rise time measurement, the Logic Analyzer was
then programmed to trigger at the 10% power point leve!.

c. Captured and recorded the time interval measurements for 18
successive transmissions.

d. Calculated the mean repstition period and the standard deviation.
e. Recorded any repetition pericd that fell outside of specified limits.
3.1.1.5 Data Reduction and Presentation.

Presented the recorded data in tabular form and annotated those readings
which exceedsd the specified limits.
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3.1.2 CW Preamble (Duration of the Unmodulated Carrier)
3.1.2.1 Scope.

a. References:
{1} ©/8 T.001, paragraph 2.2.2.
(2) C/S T.001, paragraph 2.2.3.
{3) C/S T.001 Annex B, paragraph B3.1.2.

b. The objective was to measure the unmodulated carrier duration

between the beginning of a transmissicn and the beginning of the data

modulation.

¢. Unmodulated carrier duration, T, is tha period between the beginning
of transmission and the beginning of data modulation (see Figure 3-2).

TRANSMITTED SIGMNAL

UNMODULATED — MOQDULATED
CARRIER : CARRIER
|
By Sy S
;-—‘-Tﬂﬂ S - et =100 s 5-—~10n TS ~=tpm-
12 ms 215 ma

Figure 3-2. Definition of measurement intervals.

3-5



3.1.2.2 Facilities and {nstrumeantation.

- £nvironmental Test Facility

Cospas-Sarsat Measurement System (see Figure 3-1).
IBM Compatible Computer System
HP-1631D Logic Analyzer
HP-5371A Frequency and Time Interval Analyzer
MP-423B Crystal Detector w/S0-ohm Termination
20-dB Attenuator

3-dB Aftenuator
HP-1667A Power Splitter (2 each)

3.1.2.3 Test Conditipns.

a. Normal ambient or any other spacified environmental condition.

3

b. Performed these measurements on the unmoedulated portion of the
carrier.

¢. Nominal operating voltage.

3.1.2.4 Test Procedure.

a. While the total transmission time was measured by the Logic Analyzer,
the CW preamble was measured using the Frequency and Timg Interval
Analyzer. The Frequency and Time Interval Analyzer was programmed 1o
acquire event versus time data after being triggered by Channel B signal
(Logic Analyzer trigger out at 10% of Py). The first phase transition of the
modulated pertion of the waveform was detected, and the fime interval
from that point to the trigger point on the rising edge of the waveform was
measured.

b. Repeated the above measurements for 18 successive fransmissions.

3.1.2.5 Data Reduction and Presentation.

Presented the recorded data in tabular form and annotated those readings
which exceeded the specified limits.
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3.1.3 Total Transmission Time

3.1.3.1 Scops.
a. References:
(1) C/ST.001, paragraph 2.2.2.
(2} C/S T.001, paragraph 2.2.3.
{3) G/S T.001 Annex B, paragraph 8.3.1.2.

b. The objective was to measure the unmodulated carrier duration
between the beginning of a transmission and the beginning of the data
medulation and 1o measure the total transmission time of the transmitted
waveform.

¢. Unmodulated carrier duration, Ty, is the period between the beginning
of transmission and the beginning of data modulation (see Figure 3-2,
definition of measurement intervais).

d. Total transmission time is the period between the 10% power point on
the rising edge of the wavetorm to 10% power point of the falling edge of
the waveform.

3.1.3.2 Facilitigs and Instrumentation.

- Environmental Test Facility

Cospas-Sarsat Measurement System (see Figure 3-1).
I18M Compatible Computer System
HP-16310 Logic Analyzer
HP-423B Crystal Detector w/50-ohm Termination
20-dB Attenuator

3-dB Aftenuator
HP-11667A Power Splitter

3.1.3.3 Test Conditions.
a. Normal ambient or any other specified environmental condition.

b. Periormed these measurements on the unmodulated portion of the
carriar.

c. Neminal operating voltage.
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3.1.3.4 Test Procedure.

a. The power of the beacon radio output was derived from the crystal
detector output applied to the analog input of the HP-1631D Logic
Analyzer.

b. The HP-1631D was prograrnmad to capture the rising edge of the burst
waveform. Each voltage data point was converted into a power data point
using the crystal detector power transfer eguation and the attenuatosr/
power splitter attenuation value. The peak envelope voltags {100% power
points) was then calculated by averaging 100 power data points, 6 ms
after the trigger (-0.3-volt falling edge). The time between 10% power
point levels of the rising and falling edges was measured.

¢. Captured and recorded the total transmission times for 18 successive
transmissions.

d. Recorded any total transmission time that fell outside of specified
limits.

3.1.3.5 Data Reduction and Pregsentation.

Presented the recorded data in tabular form and annotated those readings
which exceeded the specified limits.
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3.1.4 Bit Rate and Stability
3.1.4.1 Scope.
a. Reference: C/S T.001, paragraph 2.2.1.

b. The objectiva was to measure the bit rate and stability of the
baseband digita! data.

c. Bit Aate, fy, in bits per second (bps) is measured over at least the first
50 bits of one transmission.

d. Stability is the variation in bit rate measured over 18 transmissions.

3.1.4.2 Facilities and Instrumentation.

- Environmantal Test Facility

- Cospas-Sarsat Measurement System (see Figure 3-1).
- IBM Compatible Computer System

- HP-1631D Logic Analyzer

- HP-8901 Mcdulation Analyzer/Down Converter

- HP-5371A Frequency and Time interval Analyzer

- HP-8662A Frequency Synthesizer

- HP-11667A Power Splitter (2 each)

- 20-dB Attenuator

- 10-dB Attenuator

3-dB Attenuator

3.1.4.3 Test Conditions.
a. Normal ambient or any other specified environmental cendition,

b. Performed these measurements on the rmodulated portion of the
carrier.

¢. Nominal operating voltage.

3.1.4.4 Test Procedure.

a. The bit rate, fs, in bps was derived by measuring the period T,
encompassead by the first 50 bits of the modulated waveform. The bit rate
is then fy= 50/T,.



b. The trigger marking the 0.1 P, of the start of the burst waveform was
generated by the Logic Analyzer. The phase information marking the start
of the modulated waveform was cobtained from the event versus time data
acquired by the Frequency and Time Interval Analyzer. The event versus
time data were acquired after a holdoff delay of 159 ms from the Logic
Analyzer trigger event. Frequency and interval measurements started
slightly before the start of the first bit. The sampling interval was 31.7 us.
A total acquisition time of 130 ms was used to encompass the first 50 bits
of the modulated portion of the burst waveform., .

c. The above measurement was repeated 18 times.

3.1.4.5 Data Reduction and Presentation.

a. Calculated the bit rate for each of the 18 measurements. The bit rate
was equal to the measured time interval encompassing 50 bits divided by
50.

b. Presented the bit rate data in tabular form.

¢. Presented the maximum and minimum bit rates and determined
whether the values satisly the requirement that:

396 bps< fy <404 bps
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3.1.5 Message Coding

3.1.5.1 Scope.

a. References;

(1) C/8 T.001, paragraph 3.
(2) C/S T7.001 Annex A.

b. The objective was to check the content of the digital message for
validity and compliance with the format for each data field, bit by bit.

3.1.5.2 Facilities and Instrumentation.

- Environmental Test Facility

- Cospas-Sarsat Measurement System {see Figure 3-1).
- 1BM Compatible Computer Systam

- HP-1631D Logic Analyzer

- HP5371A Frequency and Time Interval Analyzer

- HP-4238 Crystal Detector w/50 Qhm termination

- 20-dB Attenuator

- 3-dB Attenuator

- KP-1667A Power Splitter {2 sach)

3.1.5.3 Test Congitions.

a. Normal ambient ar any other specified environmental condition.

b. Performed these measurements on the modulated portion of the
carrier.

¢. Nominal cperating voltage.

3.1.5.4 Test Procedurs.

a. The modulated portion of the transmitted signal was demodulated.

b. The message data contained in bit positions 25-85 were decoded
using the BCH error-cormregting code in positions 86-106 (short
message format). The message data in bit positions 25-85 and 107-
132 {long message format} were decoded using the BCH error-
correcting codes in bit positions 86-106 and 133-144, respectively.
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3.1.5.5 Data Reduction and Presentation.
a. Processed the bit sequence capiured by the measurement system.

b. Presented the decoded message by field and checked the result for
validity and compliance with the format for each field.

c. Verified that the decoded message was in agreement with that
provided by the manufacturer.
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3.2 MODULATOR AND 406-MHz TRANSMITTER

The following parameters were measured in accordance with the procedures
prescribed in this section:

3.2.1 Transmitied Fraguency

3.2.2 Transmitier Power Output
3.2.2.1 Transmitter Power Cutput Level
3.2.2.2 Transmitter Power Qutput Rise Tirme
3.2.2.3 Spurious Output

3.2.3 Data Encoding and Modulation



3.2.1 Transmitted Frequency

3.2.1.1 Scope.
a. Reference. C/S T.001, paragraph 2.3.1.

b. The abjective was to measure the deviation of the transmitter's RF from
the selected frequency versus operating time after switch-on, under
specified conditions of power supply and temperature.

¢. This test procedure applies to 406-MHz beacon transmitters.

d. Frequency accuracy is the maximum allowable relative difference
batween the measured frequency and the selactad frequency during the
measurement pariod.

3.2.1.2 Fagilties and Instrumentation.
- Environmental Test Facility

- Cospas-Sarsat Measurement System (see Figure 3-1).
- IBM Compatible Computer System

- HP-1631D Logic Analyzer

- HP-8901A Modulation Analyzer/Down Converter

- HP-5371A Frequency and Time Interval Analyzer

- HP-8B662A Frequency Synthesizer

- HP11867A Power Splittar {2 aach)

- 20-dB Aftenuator

- 10-dB Attenuator

3-dB Attenuator

- 3.2.1.3 Test Conditions.

a. Normal ambigent conditions or any other specified environmental
sandition, '

b. Performed these measurements in the designated measurement
intervals S¢, 8z, and Ss.

¢. Nominal operating voltage.
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3.2.1.4 Test Procedure.

a. Before starting this test, the UUT was stabilized at the laboratory
ambient termperature in a non-aperating condition. The UUT was then
allowed to cperate for 15 minutes before measurements were started.

b. The measurement system was triggered by the transmitter burst.
Measurement commenced 12 ms after the start of the carrier relative to
0.1 Pn. Three sampling periods were defined where frequency
measurements were made {see Figure 3-2, definition of measurement
intervals).

¢. Turned the beacon transmitter on and measured the frequency of the
transmitter during the three 100-ms sampling intervals of the carrier.

d. Repeated the above measurement 18 times.

3.2.1.5 Data Reduction and Presentation.

a. The mean transmission freqluency fa, was determined from 18
successive measurements of £ as follows:
n

Z f;(T)

H
=]

= f“) =-i-.
C n

where n=18

b. The short-term frequency stability was derived from measurements of
£ and £ made during the intervals 52 and 53 during 18 successive

transmissions, as follows:

12
| &f 7@ - roy
O ot ={Ezl[ = ] ]

whare n=18

¢. The medium-term frequency stability was derivad from measurements
of 1 made over 18 successive transmissions at instants t; (refer to Figure

3-3.).

ni Lt i E.I'i.ff

A i=1 ] i=1

i=] fa}

3-15



FREGUENCY (i*h

Y
1
1
1
By
5
&
L =

l
=
1

d. The ordinate at the origin of the least-squares straight line was given

Dy
IIDVS IOV
B= i=] I=]

jm] i=1

8]

7ml i=]

wheare n=18

e. The residual frequency variation was given by:

o=t is-mef)

i=]
where n=18

f. Plotted the transmitter frequency error {E) as a function of the operating
time.

9. Plotted the transmitter frequency error (E) as a function of temperature
(for data collected during temperature tests).

TIME

—_—— -

R ' : 15 MINUTES —

Figure 3-3. Medium-term frequency stability measurement.
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3.2.2 Transmitter Power Output
3.2.2.1 Transmitter Power Qutput Level
3.2.2.1.1 Scope.
a. Reference: G/S T.001, paragraph 2.3.2.
b. The objective was to measure the transmittar RF output power.
¢. HF output power is the power that the beacon transmitter
delivers fo the antenna or to a load with the same VSWR as the
antenna at the operational frequency. This power is defined for the
unmodulated carrier-an condition.

3.2.2.1.2 Facilities and Instrumentation.

- Environmental Test Fagility

Cospas-Sarsat Measurement System (see Figure 3-1).
IBM Compatible Computer System

HP-1631D0 Logic Analyzer

HP-4238 Crystal Detector w/S0 Ohm Termination
HP-11667A Power Splitter

20-dB Attenuator

- 3-dB Aftenuater

3.2.2.1.3 Test Conditions.

a. Normal ambient or any cther specified envirenmental condition.

b. Performed these measurements on the unmodulated portion of
the waveform.

3.2.2.1.4 Test Procedure for RF Powser Ouiput.

a. The RF output of the transmitter was applied tc the HP-423B
erystal detector. The output of the detector was applied to the
analeg input of the HP-1831D analeg input. The HP-1631D was
programmed to capture the burst envelope.

b. Ensured that the battery in the UUT was at full capacity.
c. Measured the VSWR of the antenna and replaced the antenna

with a dummy load with a VSWR equal to that of the antenna under
normal cperaticnal conditions.

3-17



d. Keyed the transmitter and measured the RF power {P,}, in
watts, into the dummy load at the transmission frequency. The
Logic Analyzer captured the waveform to measure the transmitted
DOWET,

&. Measured the RF power (P4) during the 100-ms pericd following
a 12-ms offset measured frorn the 10% power peint of the
transmitted signal envelope rise time.

3.2.2.1.5 Data Reduction and Preseniation.

a. Recorded the measured transmitter power and noted any
anomalies such as irregularity in amplitude during the 100-ms
unmodulated carrier portion of the carrier,

b. Peak envelope voliage was obtained by averaging 800 voitage
data points during 400 ms of the burst. {See Figure 3-4) The peak
envelope voltage was then converted into transmitter output power
by using the crystal detector polynomial power transfer equation
and the attenuators/powsr splitter attenuation value. The
polynomials and the attenuation value were stored on disk files
during the calibration subprogram.

¢. Presented the measuregd power output in tabular form.

e ———— SO0 maae: {1 00 date poinix)

rog— 400 msec {300 defa poinls) —jee

et e e e e . .

Figure 3-4. Burst envelope data acquisition.
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3.2.2.2 Transmitter Power Output Rise Time
3.2.2.2.1 Scope.
4. Reference: C/S T.001 paragraph 2.3.2
b. The objective was to measure the power output rise time.
c. Rise Time is the time required for power to increase from 10% to

80% of its steady-state value (see Figure 3-2, definition of
measurement intervals),

3.2.2.2.2 Facilities and Instrumentation.

- Environmental Test Fagility

COSPAS-SARSAT Measurement Systermn (see Figure 3-1.)
iBM Compatible Computer System

HP-1631D Logic Analyzer

- HP-423B Crystal Detector w/50 Ohm Termination

- 3 dB Attenuator

20 dB Attenuator

HP-1667A Power Splitter (2 each)

3.2.2.2.3 Test Conditions.

a. Normal ambient or any other specified environmental condition.

b. Performed these measurements on the unmodulated portion of
the carrier.

¢. Nominal operating voltage.

3.2.2.2.4 Test Procedurs.

a. The HP-1631D was programmed to capture the rising edge of
the burst waveform. Each voltage data point was converted into a
power data point using the crystai detector power transfer equation
and the attenuator/power splitter attenuation value. The time
between the 10% and 90% power points was found by counting the
number of sampies between these two points. Each sample was
10 {us).

b. Repeated the above measurements for 18 successive
transmissions.
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3.2.2.2.5 Data Reduction and Presentatign.

Presented the recorded data in tabular form and annotaied those
readings which exceeded the specified limits.
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3.2.2.3 Spurious Qutput

3.2.2.3.1 Scops.
a. References: C/S T.001, paragraph 2.3.4.

b. The objective was to determine the ievel of the transmitter
harmonic and spurious signals. These are unwanted signals at
discrete frequencies due to frequency synthesis or to non-linearities
at the output stages of the transmitter,

c. A harmonicis a signal with a frequency which is an integer
multiple of the transmitter frequency.

d. A spurious signalis an unwanted signai with a fraquency that is
not an integer multiple of the fransmitter fraquency.

e. Harmonic and spurious signal powers are expressed as levels in
dectbels with reference to the carrier (dBc), related to the
transmitier power.

3.2.2.3.2 Eacilities and Enstrumentation.

- Environmentat Test Facility

Cospas-Sarsat Measurement System {see Figure 3-1).
IBM Compatible Computer System
HP-8568B Spectrum Analyzer
HP-8662A Synthesizer
HP-1831D Logic Analyzer
20-dB Attenuator
3-dB Attenuaior
2 each HP-11667A Power Splitter

1

3.2.2.3.3 Test Conditions.

a. Normal ambient conditicns or any other specified environmental
conditions.

b. Nominal operating voltage.
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3.2.2.3.4 Test Procedures.

a. The Spectrum Analyzer was programmed with the following

settings.

Center frequency: 406.025 MHz
Frequency span: 50.000 kHz
Resolution Bandwidth: 100.000 Hz
Sweep time: 10 seconds
Trace mode: maximum hold

b. The "maximum hold" mode displayed and held on the cathode
ray tube (CRT), the maximumn response of the input signal. In order
te capture the spectral characteristics of the 408-MHz signal, the
Spectrum Analyzer sweep was allowed to freely run continuously
until the full spectral response was integrated without gaps. The
integration period could take up to 5 hours. In order to facilitate
expeditious complstion of this process, the trigger of the Spectrum
Analyzer was dithered under program control to randomize over a
small period, the start of the sweep.

¢. When the spectral response was fully integrated or after 5 hours
{whichever came first), the marker peak function found the
unmodulated carrier amplitude that was the O-dB carrier reference.
The marker function of the Spectrum Analyzar and the computer
verified that the spurious response was lowsr than the allowable
limits as indicated in Figure 3-5.

3.2.2.3.5 Data Reduction and Presentation.

a. Presented the computer plots of the spectral response with the
limit mask superimposed on the speciral ragponse.

b. Presented the recordad data in tabulated form with the
frequency and amplitude of those spurs, which exceeded the
specified limits.
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108.0 Wiz KMz KkHz kHz ~ kHz kHz  KHz 4061 Mz

FREQUENCY (fc = BEACON CARRIER FREQUENCY)

Figure 3-5. In-band spurious emission mask.
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3.2.3 Data Encoding and Modulation
3.2.3.1 Scope.
a. Referances:
(1) C/S T.001, paragraph 2.3.5.
(2) G/S T.001, paragraph 2.3.6.

b. The objective was to measure data encoding, modulation sense,
modulation phase deviation, modulaticn rise and fall tmes, ang
modulation symmetry of the bi-phase demodulated signal were measured.

3.2.3.2 Eacilities and Instrumentation.

- Environmental Test Facility

- Cospas-Sarsat Measurement System {see Figure 3-1.)
- |IBM Compatible Computar System

- HP-1631D Legic Analyzer

- HP-8901A Madulation Anaiyzer/Down Converter

- HP-5371A Frequency and Time Interval Analyzer

- HP-8662A Frequency Synthesizer

- HP-11687A Power Splitter {2 each}

- 20-dB Attenuator

- 10-dB Attenuator

3-dB Attenuator

3.2.3.3 Test Conditions.

a. Normmal ambient conditions or any other specified envircnmental
conditicns.

b. Nominal operating valtage.
3.2.3.4 Test Procedure.

a. The Frequency and Time Interval Analyzer captured time versus event
data of the down converted modulated burst wavefarm.

b. Following capture of the time versus event data, the data were
processed to remove the effect of the difference between the actual carrier
fraquency and the estimated carrier frequency represented by the
downconverter frequency. This removed the increasing phase versus
time offset, which would compromise the accuracy of the measurement of
the demotiulated waveform characteristics.
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¢. Medulation rise and fall times, modulation symmetry, and phase
deviation were then derived from the processed waveform.

3.2.3.5 Data Reduction and Presentation.

a. Presented a printout of the modulation waveform and tabulated data on
the measure modulation parameters.

b. Annotated those readings which exceeded specified limits.
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3.3 VOLTAGE STANDING WAVE RATIO
3.3.1 Scope.
a. References:
(1} C/ST.001, paragraph 2.3.7.
{2} C/S T.007 Annex A, paragraph A3.3.

b. The objective was to determine if the transmitter would be damaged by
any load from open circuit to short circuit. For the purpose of this test, the
test loads were:

(1) Open circuit

(2) Short circuit

(3) 3:1 VSWR load
3.3.2 Fagilities and Instrumentation.

- Environmental Test Facility

Cospas-Sarsat Measurement System (see Figure 3-1).
IBM Compatible Computer System
HP-1631D Logic Analyzer
HP-5371A Frequency and Time Interval Anatyzer
20-dB Attenuator

3-dB Attenuataor w/shorting plug

3-dB Attenuator
HP-1687A Power Splitter {2 each)

3.3.3 Test Conditions.

a. Normal ambient conditions or any other envirenmental conditions.

b. Nominal operating voltage.
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3.3.4 Yest Procedure.

3.3.4.1 Mismatched Load Simulatign.

a. Short circuit condition was achieved with a shorting connector
attached to the end of the transmission cable.

b. A 3:1 VSWR was achieved by using a 3-dB attenuator with a
shorting connector attached to one end of the attenuator. This
configuration presentsd a foad to the transmitter with 8-dB return
loss. The shorted atienuator was then attached to the end of the
transmission cable.

3.3.4.2 Meagurement Procedure.

a, With the transmitier on, a short circuit condition was applied to
the transmitter output for 5 minutes.

b. An open circuit condition was then applied io the transmitter
output for 5 minutes.

¢. A 311 VSWR load was then applied to the transmitter output for
S minutes.

d. Measured the transmitter nominal frequency, digital message
content, and modulation parametars to verify that transmitter
performance had not been degraded.

3.3.5 Data Reduction and Presentation.

Presented the recorded data in tabular form and annotated those readings
which exceeded the specitied limits.
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3.4 ANTENNA CHARACTERISTICS

3.41 Scope.
a. Reference: C/S T.00%, Annex B.

b. The objective was to measure the radiation characteristics of the
beacon.

c. The beacon shall radiate in such & manner that the Effective Radiated
Power {(ERP) measured &t elevation angles between 10° and 50° in ail
directions around the beacon shall be in the range of 1.6 to 20 Watts {32
10 43 dBm).

d. The gain variation in the 40° azimuth measurements shall not exceed
3dB.

8. Determine if the polarization of the beacon antenna is linear or circular.

3.4.2 Facilities and Instrumentation.
- EMIJEMC Test Facility

- HP 85B86B Spectrum Analyzer.
- Stoddard Dipole (370 — 1000 MHz)
- Coaxial Cable

MNon-conductive Vertical Antenna Mast
- Tumntable (138 cm ragdius}

3.4.3 Test Conditigns.
a. Narmal arnbient conditions or any other environmantat conditions.

b. Nominal opserating voltage.

3.4.4 Test Procedures.

a. The amenna characteristics of the beacon were measured in a
shielded semi-anecheic (anachoic material on all surfaces, excent floor)
chamber (44'x22'x18°). For this test, the floor of the charnber, from front to
back, was covered with wire mash and aluminum foil that was all
electrically connected and terminated ¢ the chamber ground.

b. As seen in Figure 3-6, the UUT was centered on a circular ground
plane (atuminum) (radius = 138 cm) that was positioned approximately in
the middle of the anechoic chamber and elevated about 0.75 meters
above the chamber floor. The circular ground plane was supported by a
wooden frame that was constructed without nails, screws, or metallic
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braces. Also, a Stoddart dipele antenna was cafibrated (gain = 1.01 dB @
406 MHz) and used as the measuring antenna. The dipole was mounted
on a non-conductive mast that facilitated the positioning of the dipole at
the required elevation angles. The mast was located far snough away
from the UUT so that horizontal distance (elevation angle = 0°) batween
the center of the dipole and the UUT was precisely 3 meters.

VNV TTVTveeew

Measurement Antenna;

Stoddan dipm\
L

Pyramidal Anechoic
Material ’~

Coaxial
Aluminum Surace, Cable
138 cm radius,
Table Top L ACR Baacon
\ / and Antenng

T Floor Covared
with Wire Mesh
0.75m Wooden Support and Aluminum Tn<

Structure for Table Top
i l Eul}chead

Figure 3-6. Antenna test configuration.

¢. The output of the Stoddart dipole was connected to an HP8566B
Spectrum Analyzer, located outside of the anechoic chamber, via
approximately 50" of RG-223 coaxial cable. With the UUT antenna
centered on the circular ground plane and activated for emergency
transmissions (burst RF transmissions, at 406.025 MHz, approximataly
every 50 seconds), the received power at the Stoddart dipole was
measured and recorded at 12 different azimuthal angles of the UUT and
five different elevation angles of the dipole,
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d. The UUT was rotated on the circular ground plane in 30-degree
increments from O to 330 degrees, while maintaining UUT anternna at the
center of the ground plane, for each elevation angle of the dipole. The
initial test elevation angle was 10 degreses, and it was increased to a
maximum of 50 degrees in 10-degree increments. A total of 120 received
power measurements were made; 60 with the dipole vertically polarized
and 60 with the dipole horizantally polarized,

3.4.5 Data Reduction and Presentgtion.

Presented the recorded data in tabular form and annotated those readings
which axceeded the specified limits.
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3.5 NAVIGATION SYSTEM
3.5.1 Scope.

a. References: C/S T.001, paragraphs 4.5.5, 45.5.1,45.5.2, 45523,
C/S T.007, Annex A, paragraph 3.8, and Specific Test Procedure for C/S
Type Approval Testing of ACR PLB-100 and RLB-33 beacons, paragraph
A3.9.

b. The objective was to test the ability of the beacon to handte and
process all appropriate navigation system reguirements and
accept/process data from an external navigation device.

3.5.2 Facillities and Instrumentation.

- Environmental Test Facility

Cospas-Sarsat Measurement System {see Figure 3-1).
IBM Compatible Computer System
HP-1631D Logic Analyzer
HP-5371A Frequency and Time Interval Analyzer
- 20-dB Atienuator
3-dB Attenuator w/shorting plug
3-dB Aftenuator
HP-1667A Power Splitter (2 each)

3.5.3 Test Conditions.
a. Normal ambient conditions or any other environmental conditions.
b. Nominal operating voltage.

3.5.4 Test Procedures.

a. The UUT stored data within 30 minutes to allow for the UUT to produce
a digital message with properly encoded position data and BCH code(s)
according to document /S T.001, when the beacon is activated. Turnad
UUT ON with no simulated GPS message. Confirmed default values were
encoded in message. Applied simulated GPS input after 30 minutes, and
confirmed correct encoded cutput message was contained in the next
message burst. Varified after the UUT was activated for 15 minutes, that
a correct digital message was transmitted, including valid position data
encoding, poesitive or negative diraction delta offset, and correctly
calculated BCH code(s).
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b. The actual location (ETF) and 14 simulated worldwide locations were
provided via laptop serial output using pretecol NMEA Version 2.0. The
UUT was first turned OFF, then ON with no input provided ta clear any
previous location contents. The UUT was then turned OFF and then CN
again, this time with simulated locations as shown in Table 3-1. In each
case, the beacon message was captured approximately 5 minutes after
turn-on to confirm corract message encoding.

TABLE 3-1. SIMULATED LOCATIONS

Message Number Location
1 NSO° O’ EO® O
2 890° 0’ wo* 0’
3 N78° 18 E104° Q'
4 S531° 46 E18° 18’
9 NQ® ¥ wa1i® 28°
B NO° & EQ° O
7 NG® O Wis0° Or
8 N77°30°  Wda4° 50’
9 NE4° O’ W154° 34'
10 N19°41" W104° 27
11 N18° 45° W157< 10
12 N53° 45’ E21° 28’
13 N38° 08  W101°(
14 NS1° (Y EQ° O

¢. If no navigation signals or data input has ever been stored in the test
beacon, or the beacon has been activated and then turned off,
subsequent activation of the beacon with no navigation signals or data
input having been present, should transmit a message which ccontains
default values for position data bits as specified in C/S T.001. This was
tested by the UUT not activated and navigation signals or data input
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recently stored in the beacon, disconnecting the navigation signais or data
nput and turning the beacon ON and then OFF, The beacon was then
activated and operated at ambient temperatures for 30 minutes. |t was
verified that after the UUT had been activated for 15 minvutes, the default
values for position data were present in the digital message and the BCH
code(s) was correct for the remainder of this 30-minute period. This was
accomplished throughout the conduct of the parametric tests when no
external input was applied.

d. The UUT was first turned ON with an input simulating a location in
Alaska and verified. The UUT was then turned OFF (while in sleep mode,
the beacon still attempts te acquire current position, if available} and an
input simulating Hawaii was provided. After 20 minutes, the beacon was
turmed back ON and the original Alaska location was verified. This
ensured the beacon did not update the digital message in less than 20
minutes after the time of the last update.

€. Foliowing the initiat 2-hour cold soak prior to start of the 24-hour
Operating Lifetime test, the UUT was provided with a simulated position
during power-ON. (This occurred 15 minutes prior 1o beginning the 24-
hour data collection process). The encoded message was confirmed and
then the input removed. Part of the Operating Lifetime test is to confirm
that the encoded message bit pattern dees not change throughout the
test. At the completion of the test, the message was once again verified
and documented. Cycled power to verify return to default, This was
tested by the UUT not activated and with valid navigation data recently
stored in the UUT, disconnected the navigation signals or input data and
waited for 25 hours to go by {the Operating Lifetime test). After 25 hours,
activated and operated the UUT for 30 minutes. Verifieg that after being
activated for 15 minutes, valid position data were present in the digial
message and checked for correct BCH code(s) for the remainder of this
30-minute period.

f. Since this type of external GPS involves circuits active prior to beacon
.activation, the Operating Lifetime at Minimum Temperature test (2.3) must
involve LUT lifetime at the battery replacement time. Therefore, the
beacon manufacturer provided the data necessary to discharge a fresh
battery pack at room temperature to account for GPS current drain over
the battery pack rated 5-year life time. The external GPS battery
discharge figures provided by the beacon manufacturer were verified,
using an integrating charge meter which measured the total charge
delivered to the inactivated UUT in conjunction with an active GPS
interface, over a sufficient period of time. This total measursd charge,
divided by the time recorded for the charge measurement, was the
average current drain on the battery ovar the measurement time pericd
which was prorated to the rated 5-year life of the battery pack.
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3.5.5 Data Reguction and Presentation.

a. Processed the bit sequence captured by the measurement system.

h. Presented the decoded message by field and checked the result for
validity and compliance with the format for each fisid,

¢. Presented the recorded data in tabular form and annotaied those
readings which exceeded the specified limits.
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3.6 SELF-TEST MODE

3.6.1 Scops.
a. Reference: C/5 T.001, paragraph 2.3.7

b. The objective was to test the built-in self-test capability of the UUT.
3.6.2 Facilities and Instrymentation.

- Environmental Test Facility

- Cospas-Sarsat Measuremant System (see Figure 3-1}.
IBM Compatible Computer System
HP-1631D Logic Analyzer
HP-5371A Frequency and Time Interval Analyzer
20-d8 Attenuator

3-dB Attenuator w/shorting plug

3-0B Attenuator
HP-1667A Power Spiitter (2 each)

3.6.3 Test Conditions.

a. Normal ambient conditions or any other specified environmental
conditions.

b. Perform these tests on the moduiated portion of the carrier.
¢. Nominal operating voltage.

3.6.4 Test Procedure.
a. Activated the self-test mode on the UUT.

b. The modulated portion of the transmitted signal was damoduiated.

c. The message dala were decoded and the encoded location was
checked for the correct default code. The format flag bit was reported.

d. Chacked the frame synchrenization pattern and encoded location for
the default code.
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3.6.5 Data Reduction and Presentation.

a. Processed the bit sequence captured by the measurement system.
c. Presented the decoded message by field and checked the results for

validity and compliance with the format for each field. Verified that the
decoded message complied with the test user protocol.
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ANNEX A. ELECTRICAL AND FUNCTIONAL TESTS AT CONSTANT
TEMPERATURE

AMBIENT TEMPERATURE

WEME ELECTRONIC PFROVING GROUMD, I8 ARMY, PORT HOACHUOCR, ARIZOMA
MANT: ACR MODEL BG: PLBLOO SERTAL BO: 3

BEACON CERTIFICATION TEST RESULTS - FULL FARAMETER AMBIENT
NMEASTREMENRT DATE: S Jan 1999 TIMR: 13:58:00

TESTED BY: c 7 APPROVED BY: 8 "t
7

BEACCH DIGITAL MESSAGE VERIFICATION

SYNCHRONIZATION BIT #: 1 2 32 4 5 & 7 8 9 10 11 12 13 14 1%

Ehould he: 1 1 1
Decoded: 1 1 I 1 1 1 1

wwx BIT SYNCHRONIZATICON QF w+v+

FRAME SYNCHRONIZATION BIT #: 16 17 18 1% 20 21 22 23 24

**& FRAME SYNCHONIZATIONW OE #+#
MESSAGE TYFE: LONG MESSAGE (bit 25 = 1}

DIGITTAL MESSAGE IN HEXADECIMAL: 2 DD C 0 ¢ B0 0&6FFRFFI1I1CEBGBOTOCLFGSES

BCH CODE BIT #: B6 B7 B8 85 50 %L 92 %3 %4 35 96 57 28 2% 00 01 02 023 04 05 06

Shoald e 000
Becoded: 0 0

**+ BCH CODE DK #w+

1111 11 11 1 1 1 1
BCH CODE BIT #: 32 34 35 36 37 38 39 a0 41 42 43 44

Should e: 1 0 1
Degoded: 1 0 1

¥ew BOH CODE OK xww



FIOLL PARAMETER AMBIENT

« U3 ARMY, FORT HUACHUCA, ARIZONA
SERIAL NO: 3

MCDEL NG: PLB1OGO

BRACON CERTIFICATION TEST RESULTS -

MEASTREMENT DATE:

WAMR ELECTRONIC PROVIRE GROUND
ACR

MAND

Z.

14:17:22
APPROVED BRY:

/ {"‘}Z?’ o

-

TESTED BY:

DIGITAL MESSAGE IN BINARY

BRIT HUMEEER

223332333332

1111111111 222z22272:3

1234567390123456'?890123456?

1111111111

590123456789

11111{}001{!11111E}Ulﬂlllﬂlllﬂlll

4

BIT NUMBEER

444444444455555555556665556666??77????7?
0123455'}‘390123456?89{)123456?3901

232456783

111111101111

OUGUDGG'].UOlﬂﬂ'ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂllﬂll1

11111111111111111111

0123456'}'890123455'}'39

G123456?350123455739

lﬂlﬂllﬂllﬂlﬂ'llﬂﬂﬂﬂﬂl

11111100010001110011

"

BIT NUMEER

111
4 4 4

111111111111111:211111°¢1
2222222222333333333344

0123-156?89012345673901234

11110'300011111‘]1C}IDIUIDDG



WEMR ELESTRONIC PROVING GROUNMD, US ARMY, FORT HUACHDOA, ARIZONA
MANO: ACR MUDEL ¥O: PLB1OD EERIAL WO: 3

BEACON CERTIFICATICM TEST RESULTS - FULL PARAMETER AMBIENT
MEASURBEMENT DATE: 5 Jan 1993 TIME: 14:17:23

TESTED BY: - 7 APPROVED BY: %

=

MEZSALGE DATA:

Massage PFormat: 1

Protocel Flag: 4

Coumtry Code: 0101101110

Frotocoel Code: 1110

Identificaticn Data: C0OCOOO0L00LO00G00000000L1
Heported Latitude: N127.7S

Reported Dongibude: E255.7C0

Supplemental Data: 1101

Position Data Source Filag: 0

Homing Device Flag: 1

Delta Latitude {(min): @
Delta Latitude (gec): &0
Delta Longitude (mind: 0
Delta Longitude {(sec): &0

Corrected latitude: N127.75 1 0
Corracted leongituds: E255.75 1 0




WENR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONAM

MAND: ACH MODRL HO: PLEBLGD

BEACCK CERTIFICATION TEST

SERIAL HO: 3

EE3SULTS - FULL PARAMETER AMBIXNT

MEASTREMENT DATE: 5 Jan 19939 TIME; 14:17;24
,Aﬁidi APFROVED BY: Ef‘ :Lﬁ~ﬂt
!

TRSTED BY, ;§Z£/14 ;?
Z

PHASE MODULATION v= TIME

1.3 FA
H
ﬂ I ﬁ | i -— +1.1 B0
I' 1 -— +| 4 D
r |
/ [
! )
‘ |
l
1
LEY M1
L
v Y g 14 o
k-— 1,2 B
(. H‘-‘Dm pera— n
SPFECIFICATICNS TESTED LIMITS REESULTS UNITS COMMERTS
Modulation: symmetry < 0.05 .0048 passed
Modulation: rise time 150 100 l128.2 us passed
180 10840 151.8 us pacsed

fall time
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1.5

1.5 B0

MSMR ELECTRONIC PROVING GROUNMD, TS ARMY, FORT HUACHUCR, ARIZONA
MANT: ACE MODEL WO: PLB100O SERIAL RD:1 3

BEACON CERTIFICATION TEST RESULTS - PFULL PARAMMETER AMBIENT
MEASTREMENT DATE: 5 Jan 19339 TME:; 14:19:03

TESTED BY: ;/% ¢ 7 APPROVED BY: g . Q-b-::]/
4

PHASE MODULATION vs TIME

i -— |2 BO
E T Ie” ,,,,, e e H ..... wﬂ” ..... mHﬂ' ............
i T I -— +1.4 &0
H !
"‘ {
éf L
| ; ! |
k—— -1.4 MO0
........ VI i T e T
m nae: a
SPECIFICATICHS TESTED LIMITS RESULTS THITS COMMENTE
Fhase modulaticn: + AVG +1.1 0.1 1.10 rad rassed
- AVG -1.1 20.1 -1.0B rad paseed

Peak positive phase modulation: 1.21 rad
Peak negative phase modulation: -1.15 rad

A-d



WSMR ELECTRONIC PROVING GROOND, US ARMY, FORT HUAHUCA, ARIZONA
MANT: ACR MODEL WO: PLBLOG SERIAL HO: 3

BEACON CERTIFICATION TEST RESULTS - FULL FARMMETER AMBIENT
MEASURRMENT DATE: 5 Jaa 1999 IME: Id4:20:44

TESTED BY: f% & APPROVED BY: 8 . ‘

SPECIFICATIONS TESTED LIMITS RESULTS ONITS COMMENTS
Nominal transmitted frequency $06.025 £.002 406.025184 Mz passed
Short term frequency stability < 2.0E-% 1.1%B-10 passed
Medium term: mean slope < 1.0E-% -1.13E-10 Jfmin passed
residual deviation = 3.0E-92 2.95E~10 passerd

Tx oupuht power lavel 3.1% TQ 7.83 e.J0 W passed
Burst envelope: rigs time < 5 .29 ms passéd
fall time c 5§ .05 [ passed

Fhase modulaticn: + AVG +1.1 0.1 1.14 rad passed
- AVG -1.1 £0.1 -1.08 rad passed

Modulation: sSymmetry < 0,05 L0348 passed
Modulaticon: rise time ISt #1040 1z28.2 us passed
fall time 150 1400 151 .8 us passed

Repetition pericd minimum 47.5 TQ 52.5 48 .4 s passed
Repetition pericd maximam 47.5 TO E2.5 52.1 B passead
Reperition period {max - min) £ 3.6 8 passed
Total transmission time minimm 514 8 TO 525.2 520.4 ms passed
Total transmission time maximum 514.8 TO 525.2 E20.5 ms passead
Cw preamble minimum 15g.4 TO 161.8 159.2 ms passed
Cw preamble maxismum 158.4 TD 161.%8 158.3 me passed
Message bit rate minimum 396.0 TOD 404.90 398.7 Ips passed
Mesgage bit Tate maximam 395.0 TO 404 .0 3%8.9 s passed



WSME. ELECTROMTL FROVIEG GROTUND, TS ARMY, FORT HUACHUCA, ARIZIOHA

MANTT: ACR MODEL RO: FLB1GD SERIAL HO: 3

BEACON CRRTIPICATION TEST RESULTS - QPEN / SHORT f 3:1 VSWR FERPORMANCE
MEMSUREMENT DATE: 5 Jan 1559 TIME: 18:3B:55

TESTED BY: jéjfifi; APPROVED BY: EE. Q\dwﬁ{

BEACCN DIGITAL MESSASE VERIFICATION

SYNCHRONIZATION BIT #: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Should e: 1 1 1 1 1
Pecoded: 1 1 1 1 1

*#% BIT SYNCHRONIZATION O #*ww*

FRAME SYNCHRONIZATION BIT #: 16 17 18 1% 20 21 22 23 24

Should be: ¢ ¢ o0 1 4 1 1 1 1
Decoded . G 0 0 1

*xxx FRAME SYNCHONIZATION QK *w*=

MESSAGE TYPE: LONG MESSAGE (bit 25 = 1)

DIGITAL MESSAGE IN HEMADECIMAL: 2 DD C 0 4 80 06 FFBFF11CEEBGBODT7C1FGSLES

BCH CODE BIT #: 86 57 B8 B9 90 91 92 53 94 §5 96 97 98 99 00 01 Q2 03 04 05 06

Should be: ©
Decoded: O

+¥¥ BOH QODE OF w&+*

11 1 1 1 1 1 1 1 1 1 1
BCH CODE BIT #: 33 34 35 36 37 38 39 40 41 42 43 44

Should be: 1 O
Decoded: 1 0

*xx BCH CODE OR ***

A-8



3

APEROVED BY: E,‘ (\M'x

19:13:p04

-

EERIAL MO
1 5 Jan 1359 ; IME
/gz//

7

MODEL HO: PLBE14O

11111111112 2222222223333332333313

ACR
BEACON CERTIFICATION TEST RESULTS - OPENW / SHORT / 3:1 VEWR PERFORMANCE

W3ME ELECTRONIC PROVING GROUND, US ARMY, PORT HOACHUCA, ARIZONA
MELASTREMENT DATE

TESTED BY

DIGITAL MESSAGE IN BINARY

BEIT NUMEER:

123456?890123455?890123456?EBQ123455T39

111111111111111Dﬂﬂlﬂlllllﬂﬂlﬂllﬂlllﬂlll

4444444444555555E5555666G66666€667777777T777

BIT NUMBER:

0123455?B9012345ET390123456?$90123456T39

DCI[}UC'DEI'lDIJ1DDDOUDUGG0001101111111111]1111

111111113111111111111

338833633859999995Bﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂllllllllll
012345578901234567390123456'?89()123456?59

BIT NUMBER:

111111000 00602112200112010110110101100600°¢01

RIT HUMEER

1111111111111 1131111111111
2222322222232 3333323344444
0123458687885 81223456 78901234

1111000001 11110101010140¢0T0

A7



WSMR ELECTROKIC PROVING GROUMD, US ARMY, FORT HUACHUCA, ARIZOMA

MARD: ACR MODEL MO: PLB100 SERIAL HO: 3

MERCON CERTIFICATION TEST RESULTS - OPEN / SHORT / 3:1 VEWR PERPORMANCE
MEASTREMENT DATE: § Jan 1539 IME: 15:13:03

TESTED BY: 7 iﬁ,;? APPROVED BY: .

MESSAGE DATA:

Message Format: 1

Protocol Flag: 0

Country Code: 0101101110

Protooal Code: 1110

Identificaticon Data: 00000010Q0100000000000011
Reported Latitude: N127.75

Reported Lomgitude: EZ55.75

Supplemental Data: 1101

Posirion Data Scurce Flag: ©

Homing Device Flag: 1

Delta Latitude (min): ©

Delta Latitude (3ec): &0
pelta Longitude {(min}: O
Delta Longitude {sec): &0

Corrected latitude: W127.756 1 0
Corracted longitude: EZE55.75 1 0

A-8



WSMR ELECTRONIC PROVING GROUND, US ARNY, FORT HUACHUCA, ARIZONA

MRMU: ACR MODEL NC: PLB1OG SERIAL HJ1 3
BEACOM CERTIFICATION TEST RESULTS - OPEN / BHORT / 3:1 VEWR PERPORMANCE

MEASTREMENT DATE: 5 JW TDEE: 19:13:086
ﬂ/c"- APFROVED BY: % £\,¢..-1'£
:

TESTED BY: .

PHASE MODULATION vs TIME

1.5 M
k- +.2 WO
fﬂ Hhi F jj, i Ihi "I - +| .8 RAD
I )
[
|
7 e
!
: i — -1 .0 B
ij i - i L-—-I.Elb‘-ﬂ
1.5 R nowc o

RESULTE UNITS COMMENTS

SPECIFICATICRS TESTEDR LIMITG

Modulation: symmetry < .08 .oo72 passed

Modulation: rise tCime 158 140 140.2 1B passad
fall time 150 100 141.8 us passed

A-9



WOMR ELECTRONIC PROVING GROUND, TR ARMI, PORT EUNCHTCA, !!;ﬁﬂll

JIHHUT"HE!-F‘*QHHHHFIﬁhwiiiﬂiﬁk--uilﬂﬁﬁkdﬂﬂnLl
BEACON CERTIFICATION TEST RESULTS - OPEN / SHORT / 3:1 VSWR PERFORMANCE

AN APIAmida

MEADUNAMANL LD 3 uWJoldi LI TF
TESTED BY: j/ < 7 ' APPROVED BY: % (\A?,i
7

PHASE MODULATION vs TIME

1.5
I fﬂ‘ qm: Fﬂl 1“1 g-— &1.2 B0
k i -Im- T +| .8 riD
T
|:
]
\ = : ! <-— -1.4 MO0
B - "l -2 EFD
i.5 BAD : : .
ey [T - o]
SPECIFICATIONS TESTED LIMITS RESULTS OHITS COMMENTS
Fhase modulation: + AVG +1.1 #0.1 1.11 rad passed
- AVE -1.1 z0.1 «1 0B rad passed

Feak positive phase modulatiom: 1.19 rad
Peak negative phase modulation: -1.15 rad

A-10



WEME. ELECTRONIC PROVING GROUND, US ARMY, PORT ADACHUCA, ARIZONA

MANTI: ACR MODEL HO: PLBLIDO SERIAL MO: 3

BERACON CERTIFICATION TEST RESTULTS - OPEN / SHORT / 3:1 VSWR FERFDRMANCE
MEASTREMENT DATE: 5 Jan 1993 ¢ 19:16:28

TESTED BY; 4/3" 7 APPROVED BY: % (\.4.-\,

Z !
SPECIFICATIONS TESTED LIMITS RESIFLTS PHITS COMMENTES
Wominal transmitted frequency 406.025 .00z 406 . 025180 MHZ passed
Short term frequency stability < 2.0BE-% 1.74E-10 passed
Medium term: mean sliope < 1.0E-9% +1.56E-11 fmin passed

residual deviation < 3.0E-§ 3.66E-10 passed
Tx, ouput powsr level 3.15 TO 7.53 6.05 W passed
Burst envelope: rise time « 5 .25 ms passed

fall time « 5 LG4 ms passed

Fhaze modulation: + AV +1.1 0.1 1.11 rad pazsed
- AV3 -1.1 +0.1 -1.08 rad passad

Modulation: symmetry < 005 L0072 passed
Modulation: rigse time 150 +100 lag,2 us passed
fall time 150 +1090 141.8 us passed

Repetition period minimuam 47.5 TO 52.5 48 .5 5 passed
Repetition pericd maximmm 47.5 TO 52.5 2.1 s passed
Repetition pericd (max - min} »1 3.6 5 passed
Total transmission time minimam 5E4.8 TO 535.2 L20.5 ms passed
Total transmission time maximam 514.8 TO 525.2 £30.5 mg passed
Cw preamble minimum 158.4 TO 161.4 159.1 ms passed
Cw preamble masximam 158.4 TO 161.% 159.3 ms passed
Message bit rate minimam 3%6.0 TO aga.p 198.7 bes passed
Message bit rate maximam 395.0 TD 404.0 isp. 8 bpa passed

A-11



P2y A

SPURIQUS EMISSIONS

FREQUENCY RESULTS LIMITS
{MHz} {dBRC) {dBcC)

**% SPURIOUS TEST QK %%

A-12



WOMR ELEQTRONIC PROVING GROUND. US ARMY, FORT HUACHUCA, ARIZOMA
MANT: ACR MODEL NO: PLB1Q0 SERIAL NO: 3

EEACON CERTIFICATION TEST RESULTS - OPEN / SHORT / 3:1 VSWR PERFORMANCE
MEABUTREMENT DRTZ Jan 9 TIME: 06:54:40

TESTED BY:

Y/  APPROVED BY: ? ‘
2 .

REF 29 cBn
6 Jarn 189G
18 dBJ
CENTER: 486 . 825MH=z
SPAN: SHKH= -I

- SPURIOUS EMISSTONS SPECTRUM

A-13



MINIMUM TEMPERATURE

WSMR ELECTRONIC PROVING GROUND, TS ARMY, FORT HUACHUCA, ARIZCORA
MANT: ACR MODEL HO: PLEL1QO SERIAL RO: 3
BEACON CERTIFICATION TEST RESULTS - 406 SIONAL SPURIQUS EMISEIONS AT MINIMUM TEMP

MEASUREMENT DATE: 6 Jan 1999 , TIME: 13:23:41
TESTED BY: %’“ /?A/ APPROVED BY. 2:: .
=

SPURIOUS EMISSICNS

FREQUENCY RESULTE LIMITS
{MH=z) (ABC) [dEc)

wew SPURIQUS TEST OF **+

A-15



WSMR ELECTRONIC PROVIRG GROUND, US ARMY, PORT HUACHUCA, ARIZONA
MANT: ACR MODEL HNG: PLB1GO SERIAL HJ: 3
BEACON CERTIFICATION TEST RESULTS - 406 SIGNAL SPURICUS EMISSICNS AT MINIMOMK TEMP

MEASUREMENT DATE: & Jan Wu: 16:43.26
TESTED BY: % & APPROVED BY: 8 (\.,«(,.«
& A
|

REF 28 dEm

B Jam 1099

10 e/ #‘%, I'*

L L
CENTER: 4H6.825HH= JV

SPaAM: SHKH= J

SPURIOUS EMISSIONS SPECTRUM

A-16



WEME. ELECTRONIC PROVING GROUNRP, US ARMY, FORT HUACHUCA, ARIZONA

MANIT: ACR MODEL NO: FLB100 SERIAL HG: 13

BEACON CERTIFICATION TEST RESULTS - OPEN / SHORT / 3:l1 VSWR PERFURMANCE
MNEASUREMENT DRTE: € Jan 1959 TIME: 15:44:24

TESTED BY: ?4{'/5 7.4‘(“ APFROVED BY: Z (\mi(

BEALON DIGITAL MESSAGE VERIPICATICN

SYNCHRONIZATION BIT #: 1 2 3 4 5 € 7 8 9 10 11 12 13 14 15

Should be: 1
Decoded: 1

*** BIT SYNCHRONIZATION OF t+=

FRAME SYNCHRONIZATION EIT #: le 17 18 1% 20 2} 22 23 24

**d FEAME SYNCHUNIZATION OF **x
MESSAGE TYPE: LONG MESSAGE {(bit 25 = 1}

DIGITAL MESSAGE IN HEXADECIMAL: 2 DD C U0 4 8 0CG&§ FFBEFF1L1CEBEBOTLO1FPG S

BCOH CODE BIT #: 86 87 BB B85 90 91 92 93 924 95 96 57 9B 99 00 01 02 03 04 05 08

Should be: © ¢ 0
Decoded: 0 O O

#++ BCH CODE OK ww»

1111 1 11 1 1 1 11
BCH CODE BIT #: 33 34 35 38 37 38 39 40 41 42 43 44

Should he: 1 {0
Decoded: 1 O

*%* BCH QODE OF *+#*

A-17



ARTZONA

<,

3

BEACON CERTIFICATICK TEST RESTULTS - OPEN / SHORT / 3:1 VSWR PEERFORMANCE

t11111111111111111111

2 48BBE8ES8SRALERIPETSODOITISIOOOOODOORO001TT2T111I11 11

FCRT BUACHUCA,
SEBRIAL NO;:
TIME: 17:18:22
APPROVED BY:

L

PLELOD
A

1111113111122 2222222233333332333
12345678 2012234567855 012345467852012345678%5

& Jan 159%

A e

NGDEL HO:
DIGITAL MESSAGE IN BIMARY:

ACR

4 444 444444555555 558556066B866666667T7T7TTF7TTTTTTT
012345678501 23456782012345678501233567885

cooooool1o01leO0O00QO0QCOOROCRTOO1T1LR1LIYIIL1I1I11I01111
ir1tr1i1g9goe0rt0e0O00111001112102:0110C012101011000001

l1131131%i1:r111113114C¢0101111220010101110111
0123456789201 234567T8201L 2234567 8950123456783

BIT NUMBER:
ETIT NUMEER :
RIT NUMEER:

WEME ELECTRONIC PROVING GROUNMD, U5 ARMY,

MEASUREMENT DATE:

TESTED BY:

1}

BIT HNUMBER

A-18

1r11111121111111111111111111
22222222223 3333333334441414
1232456789 01234567E8 501224
11114000 ¢2rl111010301010040



WSKE ELECTRONIC PROVING GROUND, TS ARMY, FORT HUACHUCA, ABRIZOWA

MANU: ACR MODBL HO: FLB1OO SERIAL KO: 3

BEACON CERTIFICATION TEST RESULTS - OPEN / SHORT / 3:1 VvewWr PERPORMANCE
MEASTUREMENT DATE: & Jan 19% TIME: 17:18:23

TESTED BY: A AFPROVED BY: Z [\Ajt

MESSAGE DATA:

Mesgage Format: 1

Protocol Flag: 0O

Country Code: 01011011190

Protocol Code: 1110

Identification Data: 000000L0GLOGOOOO0GO000LL
Feported Latitude; N127.75

Reporced Longitude: B255.75

Supplemental Datca: 1141

Position Daka Source Flag: §

Homing Pewvice Flag: 1

Telta Latitude (min): Q@
Delta Lakitude ({sec): 60
Delta Lemgitude {min}: 0
Delea Longitude (sec): 60

Corrected latitude: N127.75 1 0
Corrected longitude: E253.75 1 0

A-19



WSME ELECTRONIC PROVING GROUND, US ARMY, FOURT HUACHUCR, ARTIZONA
MANT: ACR MODEL NCG: FLB1GOD SERIAL HO: 3
BEACON CERTIFICATION TEST RESULTS - OPEN / SHORT f 3:1 VSWR PERFORMANCE

MEASUNEMENT DATE: 6 Jan 199% v 17:18:24
TESTED BY: & APPROVED BY: 8, (-\xwi'
- ﬂ

PHASE MODULATION v= TIME

1.3

(—— +1.2 D

- I b IF“'Q T — +I qg m
|
[
!
|

]

‘ l = ‘I N | Hﬂ

B b Wrimrftord

1.5 0
o anes n
SPRECIFICATIONS TESTED LIMITS RESULTE THITS COMMENT S
Modulation: sSymmetry = 0.0% L0054 paasaed
Modulatiom: rise time 150 100 141.6 118 pagsed

fall cime 153 +100 14E.5 us passed
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WEMR ELECTRONIC PROCVING GROUND, US ARMY, FORT HOURCHUCA, ARIZONM

MANT: ACR MODEL NO: PLA100 SRRIAL NG. 3
BEACQH CERTIFICATIGN TEST RESULTS - OPEN / SHORT / 3:1 VOWR PERPORMANCE
MEASUREMENT DATR: 6 Jan 1999 : 17:20:03

F
TESTED BY: /4/ <o 7 APPROVED BY: %

PHASE MODULATION vs TIME

1.3

-— .2 B0

ﬂ gl Bt ... h g .lﬁ ...... —

F-— +| .4 R

o

..... W LTI R . _u__“__‘*m_ - _“w“«— -1.4 HO

K—— ~1.2 R0
.5 Bﬁnn —— e
SPECIFICATIONS TESTED LIMITS RESULTS UNITS COMMENTS
Phase modulaticn: + AVG +#1.1 0.1 1,0% rad pacsed

- AVG -1.1 0.1 -1.08 rad passed

Feak positive phase modulation: 1.20 rad
Peak negative phage modulation: -1.18 rad
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WZMER ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA

MMANU: ACR MODEL HO: PLBL10O SERIAL MO: 3

BEACON CERTIPICATION TEST RESULTS - OFEW / SHORT / 1:1 V3EWR PERFCRMANCE
MEASUREMENT DATE: 6 Jan 1939 TIME: 17:21:42

TESTED BY: /ﬂé’ 7 APPROVED BY: % .

SPECIFICATICNS TESTED ETMITS RESULTS UHNITS COMMENTS
Nominal transmitced fregquency 406.025 +.002 436 025205 MH=z passed
Short term frequency stability = 2,0E-% 2.75E-10 pagsed
Medium term: mean alope = 1.0E-D -1.34E-10 fmin passad
residual deviation =< 2.0E-3 4 29H-10 passed

Tx cuput power lewvel 3.15 TG 7.93 4.27 W pasaed
Burgt envelope: rise time < & .45 ms passed
fall time < 5 .03 ms passed

Phase modulaticon:  + AVE +1.1 10.1 1.09 rad pacsed
- AVG -1.1 4.1 -1.08 rad passed

Modulation: symmecry = 0.05 L0054 passed
Modulation: rise time 150 +100 lal.s us pasged
fall time 180 +100 148.5 118 pazgsed

Repetition pericd minimmum 47.5 T B2.5 48 .5 g passed
Repetition periad maximom 47.5 TO 52.5 52.0 5 passed
Repetition period {max - min} =1 3.5 s passed
Tatal transmissicon time minimum 514.8 TO 525.2 520.2 ms passed
Total transmiszion time maximum 514.8 TO 525.2 520.2 me passed
Cw preamble minimum 158.4 TO 151.6 158.8 ms passed
Cw preamble maximum 158.4 TO 1&1.6 153.0 ma paseed
Message hit rate minimum 395.0 TO 404.0 igg.6 bps passed
Mezgage bit rate maximum 396.0 TO 404.0 3599.0 bps passad

A-22



MAXIMUM TEMPERATURE

WSMR ELECTRONIC PROVIKI GROUND, US ARMY, FORT HUACHUCA, ARIZONA
MANT: ACH MODEL HO: PLE10O SERIAL HO: 3

BEACON CERTIFICATION TEST RESULTS - 406 SIGNAL SPURIOUS EMISSIONS AT MAXIMUM TEMP

MEASURBMENT DATE: 6 Jan 199% , TIME: 07:58:02

TESTED BY: j/c”’- %z APPROVED BY: % .
;f

SPURIOUS EMISSICHS

FREQUENCY RESULTS LIMITS
(MHz} (dBc) {dBo]

awd SPURIOUS TEST QKX **#

A-23



W5SHE ELECTRONIC FROVING GROUND, U2 ARMY, FORT HUACHUCA, ARIZONA
MANU: ACE, MODEL MG : FLB10O SERIAL RO: 3

BEACON CERTIFICATION TEST RESULTS - 406 SIGHAL SFURIQUS EMISSIONS AT HMAXTMUM TEMP
MEASTREMENT DATR: & Jan 1333 TIME: 11:02:48

TESTED BY: ﬁ%ﬁk/;iﬁ? AFFROVED BY: %ii ‘!

REF 28 clBm

B Jan 1099

18 &BSf r"'

CENTER: 486.H25MH=

SPAN: SBXH=z J

SPURIQOUS EMISSICNS SPECTRUM
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WEMR ELECTRONIC PRGVIKG GROUND, TS APEEY, FQORT HOACHUCA, ARTZORA

MANT: ACR MODEL HQ: PLE1OO SERIAL HO: 3

DEACON CERTIFICATION TEST RESULTS - OPEN / SHORT / 3:1 VSWE PERPORMNACE AT MAXIMUM TREME
MEASTREMENT DATE: € Jan wm: 11:04:49

TESTED BY: Jﬁjzkf:f Y. APPROVED BY: éi. f\mQ;;
7 —

EEACON DIGITAL MESSAGE VERTFICATION

SYNCHRONIZATION BIT #: 1 2 3 4 5 6 7 8 9% 10 11 12 13 14 15

Showld b&e: 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Pecoded: 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

wax BIT SYNCHEOWNIZATION OK *ww

FRAME SYNCHRONIZATION BIT #: i6 17 18 18 20 21 22 23 24

Should be:s o o 0o 1 ¢ 1 r 1t 1
Decoded: o o o 1 0o

*++ FRAME SYNCHONIZATTION OF ®wx
MESSAGE TYPE: LONG MESSAGE (bit 2% = 1}

DIGITAL MESSAGE IN HEXADECIMAL: 2 DD C 0 4 8 ) 0 6§ FFEFF11CEBEEORT7CLFGS S

BCH CODE BIT #: B6 §7 98 8% 90 51 22 93 94 95 96 37 98 99 00 0l 02 03 04 05 06

Ehomld be: © 0 0 1 g 0
Decoded: 0 0 O 1 0 o

+++ BCH CODE OF »e+

11 11 1 1 1 1 1 1 1 1
BCH CODE BIT #: 33 34 35 36 37 38 39 40 41 42 43 a4

*%%* BCH CODE OF **+%
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3

11:39:35
APPROVED BX: %,_

SERIAL ND:

2 ff/:? o

PLBE10O
E Jan

MODET. WO:

BEACON CRRTIFICATION TEST RESULTE - OFEN / SHORT / 3:1 VSWR PRERFORMMACE AT MAXTMOM TEME

ACR

WIMR ELECTRONIC FROVING GROTND, US ARMY, PORT HUACHUCR, ARIZUNA

DIGITAT, MESSAGE IN BINARY:

MEASUFEMENT DATE:

MANT:
TESTED BY:

+

BIT NUMEER

111111111122 2222222%23%3 33333333

12345678 % 0123456789 0123456789012345%567839
1111111111111 %:r10001011122100310112 811210111

+

BIT NUMBER

1111111111111 21111111

4 444444444555 55558505866668668666667F7777T7T2TTTTT7
012345678 %0123456785801234567R5012234567871
oeoQgoo0l1o0oiOoRO0QU0CO0O0OdOQ0 010211111111 801111
S 88 BRHEEHLEE PSS S HFBIIIYNONOC0C00DOPDP1T1IL1II11121112
0123458789501 23456783%012345678%0123¢456787H
11111149 GC¢0202001211490211 8192311021101 011000001

BIT NUMRBER:

1}

BIT HUMEBER

A-26

11l1111111111111111111131111
222 2222222333333 3333444414
1111000901111 1010Q01010L0C0C0
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WSME ELECTROMIC{ PROVING GROUNE, TS ARMY, FORT HUACHUCA, ARTZOWA

MANT: ACR MODEL HO: PLELOO SERIAL NO: 3
BEACON CERTIPICATION TEST RESULTS - OPEN / EHORT / 3:1 VSWR PERPORMNACE AT MAXIMUN TEMP
MEASUREMENT DATE: 6 Jan 199% TTME: 11:3%:36
TESTED BY: “ 7 APPROVED BY: Z .
=z

MESSAGE DATA:

Message Format: 1

Protocol Flag: 0

Country Code: 0101101110

Protogel Code: 1110

Identifiration Data: 0GO00010GO1CGO0000000000LY
Reported Latitude: N127.75

Reporced Longitude: BE255.75

Supplemental Data: 1101

Positian Data Source Flag: ©

Homing Device Flag: 1

Delta Latitude (min}: O

Delta Latitude (sec): &0
Delta Longitude {minl: O
Delta Longitude {=sec): &0

Corrected latitude: H127.75 1 0Q
Corracted longitude: E255.7% 1 0
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WIMR ELECTRONIC PROVING GROUND, US ARMY, PORT RAUACHUCR, ARLZIONA

MANTU: ACE MODEL RQ: PLBLOOD SERTAL HO: 2
BEACON CERTIFICATION TEST RESULTE - OPEN / SHORT / 3:1 VSWR FERFORMNACE AT MAXTMUM TEMP

MEASUREMENT DATE: 6 Jan 1599 TIME: 11:13%:37

TRSTED BY: %&’3 ) APPROVED BY: % (\m?fr
)

PHASE MODULATION vs TIME

1.5M
—— +1.2 WD
f 7 iy -— +].¢ RO
7y f |
I ) :
I !
B R~
i :
1 ul
\ % <-— -1 .8 MWD
- PE LR LB P PR T vl - P S JRPPPTIRTRRREINE ST SR MLt At Tt ardman (T -|.2 m:l
1.5 Bihn ey N
SPECIFICATIONS TESTED LIMITE RESULTS UHITS COMMENTS
Modulation: symmetry = (.05 L002a passad
Modulation: rise tims 150 100 130.2 us pagzed
150 +140 13%.8 us passed

fall time
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WEMR ELECTRONEC _ . ﬁm.wm, ARIZONA
MAND: ACR MO, %ﬂ% SKRIM. W01 3
BEACON CERTIFTCATYON . UPEN / SEORE- /b1 UGS SRATAMMKACE AT MALTMOM T

MEASUREMENT DATE: € Jan 199 TIME: 1l:4.../

-
TESTED BY: %ﬂf’- 7 APPROVED BY: E [Sd.j

PHASE MODULATION ve TIME .. .

T - -
- 4;' 2 : = T — B S }Fﬁizhﬂﬂﬂﬂr”
—— - —_ LIeTTe gy . —_ e e T N . - - wraieH -
[ _ *‘_ T Wl 8 L — -+ A-HE
B Dy
i
]. 2
E 3.
j .! Py "'I -I Hﬂ)
..... -._.*.u..m _._*..,,..“_.-..m-.., e .-.-h,,.hih...-.h.mhﬂ-. , - ....Jm.,.., S
liiiﬁ'} —— "
SPECIFICATIONS TESTED LIMITS RESULTS UNITS COMMENTS
Phage modulation: + AVG +1,1 +0.1 1.05 rad pasaed
- AVG -1.1 0.1 -1.13 rad passed

Feak positive phase modulation: 1.17 rad
Peak negative phase modulation: -1.22 rad
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WEMR ELECTRONIC PROVING JROUMD, US ARMY, FORT HUACHUCA, ARTZOHA
MANT: ACR MODEL HO: PLBLOOD SERIAL NWQ: 3
BEACON CERTIFI{ATION TEST RESULTS - OFEN / SHORT / 3:1 VSWR PERFORMRACE AT MAXIMUM TEMFP

MEASUREMENT DATE: & Jan 19%9 TIME: 11142156
TESTED BY: % <" %Z APPROVED BY: % A
-

L
SPECIFICATIONS TESTED LIMITS HEESULTS UNITS COMMENT'S
¥ominal transmitted frequency 406,025 +.002 406.025173 MHz passed
Short term frecuency stability < 2.0E-9 1.70E-10 passed
Medium term: mean slops <= 1.0E-9% -9.02E-11 Jmin passad
regidnal deviaticn < 3.0E-8 . 69R-10 paasad
Tx cuput power level 3.15 TD 7.93 5.5%1 W passed
Burst envelope: rige cime = 3 .14 ms passed
fall time < 5 .05 ms passed
Phage meodulaticn: + AVG +1.1 0.1 1.09 rad passed
- AVG -1.1 0.1 -1.13 Tad passed
Modulation: symmetry = 0,05 L0024 paszad
Modulation: rise time 150 £100 130.2 s passed
fall time 150 100 135.8 us passed
Repetiticon pericd minimuom 47 .5 TO 52.5 48 .4 5 passed
Repetition period maximum 47 .5 TO 2.5 2.l g passed
Repetition pericd {max - min} =1 3.6 a passed
Tomtal trangmissicn time minimom 514.8 TO 525.2 T2l.4 ms passed
Tatal transmission time maximum 514.8 TO 525.2 521.5 ™S paseed
Cw preamble mindimmum 1s6.4 TO 16l.6 leid.2 me passed
Cw preamble maxitmm I56.4 TO 16l.6 160.2 me passased
Mmssage bit rate minimam 396.0 TO 494.0 398.9 bps paseed
Message bit rate maximum 396.0 TO 404 .0 353.0 bos pacsed
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ANNEX B. THERMAL SHOCK TEST

THERMAL SHOCK TEST
486 SIGNAL OUTPUT PDWER

MANLFACTURER: &CH DATE: 9 Ja i%//
MDDEL NUMBER: PLB!Hd TESTED BY: &
SERTAL MUMBER: 3 APPROVED :_ /", f\ ,,.....__';
+1.00E+21 }

!

1}

-

-E M BIBEHBBI oo A High LImlt

=

[y

% +6. BBE+00

3

0

O

o +4.00E+00

3J

-3__ ............................................. LDIJ.I L1m1t.

3

O

Time  minutes }
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var, (part in 1 d"9)

freg.

Res,

MANLIFACTURER: ACR
MODEL NUMBER: PLBIBE
SERIAL NUMBER: J

+49 . BEE-£9

THERMAL SHOCK TEST

BEACON MEDIUM TERM STABILITY

DATE: 9 Jan, A0S /
TESTED BY: Z o

-
APPROVED :Jf;_ﬂ.a.;a _________

oHigh Limlt




' Mean Stope (part in 1879/ mind

THERMAL SHOCK TEST
BEACON MEDIUM TERM STABILITY

MANLFACTURER: ACR DATE: 9 Jan, i %/
MDDEL MUMEER: PLBISA TESTED BY: ‘xe
Fi

+5 ] EEE_EE
+4_BRE-A9E
+3, A9E-PS

+2 . BHE-BS

T | O ——

+0 ., B9E 5oy

~{  BBE-B9E-~

_2 ' E'BE_Hg
-3, BEE-B9

-4 . ARE-HY

-5, BEE-B Qi

SERIAL NUMBER: 3 APPROVED : & _E&A.T___-

B-3



C F.-c:r‘*t in 1879 )

Shotrt term

MANLFACTLRER . ACR
MDDEL NUMBLE: FLE|@9
SERIAL NUMBER: 3

THERMAL SHOCK TEST
BEACON SHORT TERM STABILITY

DATE: S Jon | %
TEsTeD 8Y: A £ K
APPROVED : ”

+4 . BRE-A3r }
3
+3.88E-09)
High Limit
P | T e
+1.BBE-B9

B-4




Naminal Freq Offset (Hz)

THERMAL SHOCK TEST
BEACON NOMINAL FREQUENCY

MANLFACTURER : ACR DATE: 9 Jan 1980
NOOEL MUMBER: PLEIGA TESTED BY: #;f_’.f_gé
SERTAL MUMEER: 3 APPROVED @ o, \Namos
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ANNEX C. OPERATING LIFETIME AT MINIMUM TEMPERATURE

BEACON NOMINAL FREQUENCY

MAMUFACTURER: ACR DATE: 14 Jon 1555

MDDEL NUMEER: PLB)@8 TESTED BY: Zoxast Cé@
SERIAL NUMBER: 3 APPROVED : Cdurs sy
~ 44, BBE+B3 o
IH [ 1+55
[ J+
' +3.88E+83} 5+ig L
+ [ j+sp O
3 . . 1 |L'|
3 ST AT —— oo B, L4 +gg C
O X 1+ fa)
4 I {+25 D
0+ MJ»BJE {+e8 O
{+15
g_ 1+1B d
L +@. BBE {45
Lo i +B E
_ -1,BBE+B3 1-5 3
n :‘IB -l--!'
c {-15 O
R B - - | - | VPR RTINS RPIEE————————— rEET e -2 h
= '_25 0
o {38 =
Z -3.B9E+D 1% &
l_

Time ¢ mlnutes 7
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C part in 189 |

Shart term

BEACON SHORT TERM STABILITY

MANLFACTURER: ACR DATE : 14 Jor 1558
MDDEL NUMBER: FLBIEM TESTED BY: @
SERIAL NUMBER: 3 APPROVED : EAA,W_

+4, BBE-09 ﬂba
[ 1455
{+58 O

{+45
r {+4p U
L (1N
+3 . DEE-99- 435
: 1438 ™
i4+25 0
{+op ©
- {415
! {4 O
i [i
o
: -5 ©
+1,99E-RA9- j-z8 &
: {-26 o
: -3 =
- j-3m L
wm%hﬂﬁw iap =

+B . AAE-+Egknyus s e bayhit £4D

n [wa)
_________________ ul
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' Mean Slops [port in 1B"9/min.

BEACON MEDIUM

TERM STABILITY

MAMLIFACTLIRER: ACR DATE: 14 Jon {000
MOOEL MIMBER: FLEIDQ TESTED BY:  Shen/ (LD
SERIAL MUMBER: 3 APPROVED :__ < L
+5.A0E-89 +bf
45
+4. BAE-G9 3458
1145
t.3.7FE-83 1+4@ %
ja35 [
+2 .BAE-B9 1+38 o
{+25 %
| ¢ U Hlgh Limle 4420
'1 +1 5 [
¥ f': 3 +1 B
‘I‘a-ﬁ ad _: +5 M
3 +B
T T L | e L[mil; ..... -5 %
{-18
-2,B8E-09 {-15 ©
. 128 &
~3.00E-09 = U
1-38 =
N 4-35 0
i-4p
-5 "EEE_E .s:u Ch 0 5 [ T L O] Py 0% fy oy 0 T 1O 5000 PO e ) ) o P T e (1 5T (8 CoF [ TRY PR PO PR 000 00 10 e TN oy o) 45
G b TR R e e



var, Lpart in @9

'FI‘"Eq .

Res .

BEACON MEDIUM TERM STABILITY

MANLFACTURER: ACR DATE: 14 Jan 195G
MDDEL NLMBER: PLE1G3 TESTED BY: 7.0 CA(_‘.Q.\
SERTAL NUMBER: 3 APPROVED : i {,L..}-;

468
455
+9. BRE-AY {458 O

{+45
+8, BBE-B9 J+4p E
J+35 L
+7,08E-09 {+38 O
4425 %

+6 . HRE-E9S 4+2B
JH1E

4ti8
3, BBE-HY 1as .

1 +B
+4 ,OOE-9Y i §
: 118 p
+3. BOE-89¢ O High Limit {5
120
+2.BBE-89 12 o
11-35 =
+1 . BBE-E9 i35 v
VTN W R PEPII L Y WO TR W— i-4p F

' +HI Tim K A rh] e8] S ;—I‘ o n'.-l1 wx Lanfan o [ A [ son ] o [l vy sl e T oud e anfon ] o on ] w fww 45

+8. e e a RO E TS e S0 BRI T G Do D S & D D DI T ONE IS DD

Time € minute=s )



Uutput powsr Lllattis)

486 SIGNAL.

OUTPUT POWER

MANUFACTURER: ACR OATE: 14 Jon 1900
MODEL MUMBER: PLE!@g TESTED BY _ ¥Y<pe./ L4 U a__
SERIAL NUMBER: 3 APFROVED <
+1,00E+81 ‘
{+55
1+#58
1445
L= 2 High Limit 4+4p O
(k]
435 O
3+dH ™
4+25 L
+6.BAE+GA 28 ©
1+
1+18
. {45 1
+4 , BOE+90 - T ; +E L.
1= 3
o —— - L
Low Limit 345 o
{2 &
=3B &
§-35 D
_ap =
+a' M 5.5;1 ) B0 O G ERI TR IS ) Py oy By %) TR Y TR Y mo o = i P ) T Py TR 1B 1 o e o | ew] o s [ cn Lo [ ]on [ B uow | mfare 45
ordm T e TNEN w a1 L0 O CE T eg WO ndD TR Do T o R s Fahrg e NTel o irs]
o~ ahhom —nrdm Or-=-m oo

- — ‘] STyl =) [ = g B B
Ol %)

Time ¢ mirutes )

= T I
LA LoVl a¥ [ar Lt
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Nomina! Freg Gffset (H=z)

ANNEX D. FREQUENCY STABLLITY OF TEMPERATURE QRADIENT TEST

BEACON NOMINAL FREQUENCY

MANLFACTURER: ACR DATE: 7 Jan 1988
MODEL NUMBER: PLBIGA TESTED BY: & O
SERIAL MUMBER: 3 APPROVED :__ (.. {L:’r_
+4, BBE+B3 wE
: 4+55
+3. 006103, :ﬁg =
: . . qrae D
42 BAE4B3 ettt s NG High Limit 335
: 1+3B
: J4zn WM
+1 . BBE+B3E j+za T
" ‘+15 [y
U
C
3
4
[
L
1
Q.
E
D
'_.

D-1




MANUFACTURER :

MOOEL MUMEER

SERIAL NUMEER:

4]
- P
K|

BEACON

CR
LBl2a

SHORT TERM STABILITY

DATE-
TESTED BY:
APPROVED

2
¥,

+4 ,BRE-RIr

+3 . ABE-Aok

C part im 1879 )

+2 ,BBE-BIf e

+1 . BE-A9}

T

Py
+8 , BAE +BRkmituaughesl

Short term

High Llnlt

FIEIC B0 s %8 (o TS 057 ) O B0 50 0 )
LalpTlin 5 LD U @ T 0 LD §Tﬂ [Te)gffre e
FJIMIMST ST 0 o=~ oo — D M

D-2

+bh
+55
+58
145
+4B
+25
+3H
+25
+2H
+15
+1B
K [
1 +8
1 -5
1-1B
1-15
3B
1-cd
4{-3B
J-35
—4H

L Fl

L

k}

C degree C )

Temperaturs



' Mean Slnpe (Fart im B9/ min)

BEACON MEDIUM TERM STABILITY

MANLFACTURER: ACR DATE: 7 Jan 9524/
MDDE: NLMBER: PLBiAA TESTED BY: z# <
SERTAL HUMBER: 3 aPPROVED : & N\ o
+5,00E-09 i +BB
4+55
+4 BAF-G9 458
{+45 "
+3, BYE~-BI 140 4
4+35 {
+2.,POE-09 1TH o
{+25 0
+1{  BRE-AT Hl gh lelt: +20 o
_+15 'y
ook 4+1H
+B, BPE+bE 145 D
4 +B
_-1 IBBE_BQ ............... [_gu Limit . __5 %
-1B
~2 . BAE-A9 - 'E
-2@ B
-3,00E-09 -eb o
i-38 £
-4 AARE-B9 -35 U
g
5 BB B N e ”5
——NMMVVMMMhhmmmmm—mmmmvmn-ihﬁﬁ}Lﬂ— Hmﬁgmﬁﬁ

inutes )

—_
3
Y
—
3
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BEACON MEDIUM TERM STABILITY

MANLFACTURER: ACR DATE: 7 Ja

- MDDEL NUMBER: PLEI23 TESTED BY: /X O 4™
o SERTAL NUMBER: 3 APPROVED :_ At
+6H
3 —
455
+9.BHE-BS 1+58
c {+45
+3, 9Pt J+4p
+ 5
L 47 gBE-B9 ELE e
4] J+25 0
< - j+za ©
v +6.BRE-BY
. 1+18
5 +5.00E-29 _ +1E
> i 4B E
+4|E E_Bg
e 158 2
High t 1
.'lL] +3-BE- 1 T [ — 5 | L!ITI! _:‘_15 o
J-zp =
“ +2.9PE-A9 o5 3
. 1B =
ﬂ +1 . GEE-E9 {-35 IEI
” | m | . I Ih hl . ot —3 b
O 9.o0F+80 D e A sa) . A At abalund - 45
" oo oo R TR I O o e o5y () N0 O O ) G [ e a o amfem o fom i an funlnn Fus [unlh s ] wuie GG BES)
- hish e R A R PR Ll
_________________ ﬁmmm [ [0 [N T aY]



Outpui power Cllatts)

406 SIGNAL OUTPUT POWER

MANLFACTLRER ;. ACR DATE: 7 Ja =] »M
MODEL NUMRER: FLEIEB TESTED BY: <
SERIAL WUMBER: 3 APPROVED . E, [&ﬁéf
+1.PEE+R1 u"":ﬁa
+55 "
3
+8 . BBE+88 o
{
m
7]
+A . BEE+BA o
W
(]
+4 , BBE+BA C
C 3
_|__!|
i
L
n
+2 . BRE+BA o
=
%
I_

b o] ; [iv] ™ [ ]uw]in B P TS A (2 e e I 310 IS
ll‘ Tala i lr el gu freIg fr o il
g Q — 5 LD == (L] i)

Time ( minutes )
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ANNEX E, SATELLITE QUALITATIVE TEST

f02534 00000/ 3B60/5%9 020 1627
/161/366X

Fkwdkkkadkkwer 40€ BERCON LOCRTED FIRST ALERT (AMBICUITY UNRESOLVED]  wwwsedbwia:
BEACON ID: ZDDMCO 48008 FFBFF SITE ID: Q9559

MERE AL d kA hd e rdhw  DETECTION TIME AND POSITIONS FOR THE BERACON *+axwwdsxwtris
PROB 30L LATITULDE LONGITUDE DETECT TIME SAT SQURCE SRR /BUEFER

87 - 31 I5.5N 110 16.aWw 20 16DB JAN 54 CazZ AfRcc /Maxisp

3 E 27 51.28 093 24.4W 20 1608 JAN 54 Caz CEDOS

#hakukkkra s BERCON ID CONTAINS THE FOLLOWING ENCODED TNEORMATION *%#%#s+x s+

COUNTRY : USA CRAFT ID

MID CODE ; 384 HOMING r 121.5 MBZ
MANUFACTURER: MGDEL :

SERIAL NUM BERCON TYPE: STAMDARD TEST-LOCATION

Whwmpvdkbekekdwadk  USMOC REGISTRATION DATABASE INFORMATTON  #Hk sk asiks usun -

REGISTRATION DATA IS5 WOT AVAILAILE

ErkRrddddAA b ek nhrebrky ZOEPORTING INFORMATION & ## N o ktkb bbbk h b & & 54k o 1.
UMD PROCESSING TIME: 20 1626 JaN

THIS ALERT MESSACE IS5 BEING SENT TO:
NoaaRoe

ALERT MESSAGES FCR THIS SIGNRL BREVIOUSLY SENT TO: N/&
PREVIQUS PASS INFORMATION: N/A
WEXT TIME SIGNAL SHOULD 3E DETECTED:

50 DETECT TIME SAT SOURCE VISIRILITY

A 20 1le3% JAW 57 Chl LOW (WILL NOT COUNT AS MISSED PASS)
B 20 1754 JAN 34 ChRI HIGH
B8 20 1711 JAN ¢4 AKZ ATGH
B 20 1801 JAaN T4 AKL HIGH

ed®* INCIDENT FEEDBACK REPORT FOR 406 ALERT, FAY BACK TO 301 -457-540€ *+»r~~
BEACON ID: ZDDCO 48008 FPFEEF DETECT TIME: 20 1608 JaN SITE ID: DoRzi
CALCULATED A LAT: 31 35.6Y LONG: 110 16.4%W

CALCOLATED B LAT: 27 E1.2H LONG: 053 24.49

CALCULATED E LAT: NIL LONG: NIL

CEASED / DISTRESS / NON-DISTRESS

INCIDENT/MISSION/ CASE WUMBER:

INCIDENT/MISSION,/ CASE START TIME:

COSPAS-SARSAT ONLY NOTIFICATICN? YEBS / NO
E-1



COSPRS-SARSAT FIRST WOTIPICATION? YES / NG
COSPLS-SARSRET USED FOR LOCRTION ONLY? YES / RO
STATE OR GENERRL LOCATION:

TIME RESCUE FORCES ARRIVEDR [GMT):

; / { : {¥¥ /M4 DD/ HH MM
RESCCED: TOTAL INVOLVED:
ACTUAL LOCATION LAT: LOHG:

HOW DETERMINELD:
LORAK / OMEGR / VQR / VOR-DME / TARCAN / SATHAY / GPS / CHART / OTHER

HOW ACTIVATED:
. AUTOMAYIC [/ MENUDAL / USER-ERROR / BEACOWN-PROBLEM / BRACKET FAILUEE

WHY AZTIVATED: DISTRESE / TEST / OTHER
VESSEL/RIRCRAFT TYPE AND MaME:

HOURZ2 COF RESOURCE ALLOCATED:
BOAT CUTIER HELO FTHED WING CAP OTHER

TIME ALERT DETEEMINED TO BE A FALSE ALARM OR RESOURCE LRUNCHED {GMT):
Iy / / : {YY /MM /CD/HE : MM)

GECSER DATA USED TC RESOLVE IWCIDENT? YES / NO

BEACON MANUFARCTURER:

BEACCOHN MODEL:

BEACON TYPE: STANDRRD TEST-IOCATION

WAS 406 BSEACON REGISTRATICN DATA USED TO RESOLVE INCIDENT: YES / NC
BEEMARKE:

Q00

JLASSIT
FEHNDMES

E-2



/02540 DOOOQ/3660/99 0Z0 1701
F164 /366K

Ak FAbkkwkkxrd 406 BEACON NOTIFICATION OF AMBIGUITY REZOLUTION *4#*tddwwsnidv
BEACON ID: 20DCO 48008 FF2FF SITE ID: 0B855%
Trhkkedewdhrnes  PMBTGIIITY RESCLVED TO THE FOLLOWING POSTTION ekt xwdwkeisd

LATITUDE LONGITUDE DURATION BASSES ERE /BUFFER
31 35.3W 110 15.3w 00g.8% HRS 002 AfRoo /MexiSp

RAEFA LT wAwr T AMBIGUITY RESOLVED FROM THE FOLLOWING NEW INFORMBTION #%% %%

FROE 50L TLATITUDE LONGITUDE DETEST TIME SAT SOURCE
70 A 31 34.4N 110 11.9W 20 1653 JAN &7 AKL

dhuwmbdhreds+  BERCON ID COMTAINS THE FOLLOWING SNCODED INFORMATION *wtsiins.

COUNTRY ¢ USA CRAEFT ID :

MID CCDE : 366 HOMING : 121.5 MHZ

MANOFACTURER : MODEL :

SERIAL NUM - BEACON TYFE: STANDARD TEST-LOCATION

RHERES AN KR kA F ke DSMCC REGISTRATION DATABASE INFORMATION % wok s dewsr sk wwwcs

REGISTFRATION DATAR IS5 NOT AVAILABLE

dwkkwh kAt hb kAN wh ke wk SUPBORTING INFORMBTION  * %%t dovoh e de sk ek stk ko ko oo ot o
UEBMCC FROCESSING TIME: 20 1701 AN

THIS ALERT MESSAGE IS5 BEING SENT ToO:
Noaarco

ALERT MESSAGES FOFE THIS5 STGNAL FREVICGUSLY SENT To:
HoaaReo

PREVIODS PABE INFORMATION:

PROB  30L TLATITUDE LOMGITURE DETEST TIME BAT SOURCE
a7 a 31 35.5W 11C 16.5W 20 1608 JaN 54 MULT

NEXT TIME SIGNAL SHOULD BE DETECTED:

SOL DETECT TIME SAT SOURCE VISIBILITY

c 20 1754 JEN 84 CAal HIGH
c 20 901 JAN ©4 RK1 HIGH
e8]

JLASSTT

JENDMSG



FD2545 Q0000/3660/99 020 1743
/f165/366%

LR L oh LR R ok R O 406 BEECDN CGMPUSITE POSITICH UPDRTE el kv ek ok kb ok
BERCON IZD: 2DDCQ 4B008 FFREF SITE TD: ©555%
Wk d ok ke kA Wk ko BOSITION UPDATED TO THE PFOLLOWING e dddrkw ik kit d

LATITUDE LGNGITUDE DURATION PASSEE SRR /BUFFER
31 35.5N 110 1.5 D01.2 HRS (03 AfRce /Mexisp

wwkrIenIadkhkbhhrt e POSITION UPDATED FROM THE FOLLOWING BLERT & #hwwordwsdssidi.
PROEB 501 LATITUDE LONGITUDE DETECT TIME SAT SOUBCE

85 A 31 35.3¥ 110 1lé.3W 20 1720 JAH 4 TX1

1 B 35 54.2N 037 B59.6W 20 1720 JAN C4 THL

FhiMwwmbwsek  BEACON ID COMTRINE THE FOLLOWING EMCODED INFORMATION *+wwas=w#w-

COUNTRY 1 USA CRAFT ID :

MID CODE : 366 HOMIRG i 121.5 MHE

MANUFACTURER :: MODEL :

SERIAL NOM ¢ BEACON TYPE: STANCARD TERT-LOCATION

RERRNRRA A S uA At A hk Nk kN SUPDORTING INFORMATION %%k kas bbbk o o on ok 4 5
USMCC PROCESSING TIME: 20 1740 JAM

THIS ALERT MESSAGE IS BEING 'SENT TO:
MoaaBco

ALERT MESSAGES FOR THIS SIGNAL PREVIOUSLY SENT TO:
Moaakog

FREVIOQUS FASE INFCRMATION:

FROB SOL I1ATITUDE LONGITUDE COETECT TIME SAT SOURCE
70 A 31 35.5W 110 16.5W 20 1653 JAN B9 MOLT
a7 A 231 35.58 110 e.5W 20 1608 JAN 54 MULT
HEXT TIME SIGNAL SHOULD BE DETECTED:

80L DETZCT TIME SAT S0URCE VISIBILITY

- 20 1501 JIAN  C4 AL HIGH
c 20 2049 JAN C4 AK1 RIGH
000

FLASETT

FENDMSG



/02553 QDO00/3660/89 g2¢ lein2
f165/366X

vemswssuwnikswsanss  40E BEACON COMPOSITE POSITION UPDATE e e
BEACON ID: 2DDCO 48008 FEBFE SITE ID: 09559
vamiksvamkrrksswwse  POSITION UPDATED TO THE FOLLOWING L L B L bbb

LATITUDE LONGITUDE DURATION PASSES SHR FBUFEER
31 35.4N 110 1l&6.5W 001.7 HRS 004 Fachre

tesnssesvsaxnends POSITION UPDATED FROM THE FCLLOWING ALERT ek kb
pROE SOL LATITUDE LONGITUDE DETECT TIME SAT SOURCE

53 a0 35 23.7N 142 02.2W 20 1748 JAN 84 BX1

17 % 31 34.5N 110 15.8W 20 1748 JAN 54 AKI

bwnksinrenxn  BEACON ID CONTRINS THE FOLLOWING ENCODES INFORMATION A e e

COUNTRY : USA CRRFT ID :

uID CODE : 36E HOMING : 121.% MRZ
MANUFACTURER: MODEL :

SERIAL NUM BEACON TYPE: STANDARD TEST-LOCATION

***#it****t*#*********i‘* SUPEGRTING IHFGMTIOH ***i******i‘i**ii*******ir'kﬁ"-'-'

UsWcos PROCESSING TIME: 20 1755 JANW

THTS ALERT MESSAGE 13 EEING SEWNT TO:
Wosalce

ALERT MESSAGES FOR THIZ SIGNAL FREVIOUSLY SENT TO:
Hoaakoo

PREVIOUS PASS INPORMATION:

PROE SOL LATITUDE LONGITUDE DETECT +IME SAT SOURCE
89 A 31 35.4N 110 17.0W 20 1720 JAN G4 MOLT
19 B 31 35.58 110 16.5W 20 1633 JAN 57 MULT
7 I 31 35.58 110 16.5W 20 1608 JAN 54 MuLT
NEXT TIME SIGWAL SHOULD BE DETECTED:

50l DETECT TIME SAT SOURCE  VISIBILITY

c 20 1901 JAN C4 AK1 HIGH
c 20 2049 JAN (4 A%l HIGHE
QoY

/LASSIT

JERDHSG



ANNEX F. ANTENNA CHARACTERISTICS
Total Effective Radiated Power (ERP) (in dBm)

AZimuth ELEVATION ANGLES [degrees)
Angles (deg} 10 20 30 40 50
0 41.81 44.80 39.99 32.93 20.45
20 41.70 44.79 39.99 33.08 20.26
80 41.50 44.88 39.95 33.44 21.06
90 41.18 44.78 39.82 33.92 22.88
120 41.08 44.78 39.72 34.10 23.82
150 40.89 44.78 39.73 34.14 34.40
180 41.00 44.69 39.89 34,12 534.86
210 4111 44.70 39.95 33.97 35.19
240 41.31 44.81 40,00 33.98 35.00
270 41,47 44.82 40.13 35.27 34.38
300 4152 44.82 4015 33.22 33.24
330 41.62 44.82 40.15 32.67 51.96
DeltafdB) 0.92 0.19 0.44 1,47 4.93

NOTE: All ERP values arg accurate to within £3 dB.
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Tabuiation of Measured Data

Stoddart Dipole Received Power Measurement Data (dBm)

izinl'l- Elevation Angles (degrees, polarization)

mnje

(deg) | 10H 10V 20H 20V 30H 30V 40H 40V 50H 50V
0 18.9 [38 169 |58 [42 J-.08 J-16 [-108 265 [-16.2
30 -21.1 37 189 |58 |-145 |08 [-1987 [-103 }-217 [-16.7
60 -23 135 228 |59 | 164 [.08 |.228 [98 1.187 |-16.2
a0 257 |32 [-272 [58 [-187 |08 ]-236 [-93 [-162 |-145
120 [-28.1 [3.1 263 |58 [-19.2 [ 202 |92 [-161 |-13.6
150 288 |29 237 158 -18.3 -1 184 | -8.2 -146 1-13
180 232 |3 -20.1 | 57 -14.6 1 -0.9 -179 1-9.3 -7 -12
210 [ 205 |31 -167 |57 |-128 }-09 [-163 |96 |-176 [-117
740 | 182 | 3.3 157 | 5.8 118 109 |-146 [-88 [-187 [-11.8
270|174 [34 142 |58 911 | -08 |-154 |-105 | -20.1 | -12.4
300 117  [35 -13.8 [5.8 108 |08 138 [-11 -21.8 [-135
330 [-17.4 [38 142 ]5.8 108 |08 [-16 |11 [-257 |-14.7

Cables Loss =4.5dB
Stoddart Dipoie Antenna Factor = 21.4 dB/m

Test Frequency = 406.025 MHz
Dipole Gain = 1.01 dB {numerical Gain = 1.263)

Date Data Collected = 24 Feb 1989




Sample Calculation of an Effective Radiated Power for Data at the
0°Azimuth and 10° Elevation Angle

A. Data from page F-2 (Elevation = 10°, Azimuth = 0°):

1) W, = {{{1uﬂ[‘*“*”‘“yﬂi:u:n::u]*am‘*E = .346326 volis
2) Vi = ([(105"8%%/1000]"50) 2 = 0,0253796 volts

B. Corrected Vertical and Horizontal induced voltages for Elevation Angle (all
measurements were made with the dipole antenna elements either in paralig
with the vertical mast or perpendicular to the mast):

1} (Vy)cormr = (VW)/P,
where P = cos{90 * gin[elgvation anglel} = cos(90 * sip{10)) = 0.8778857

cos{elevation angle) cos(10)
and  (Vicorr = 0.346326 /0.9778857 = 0.354158 volts
2} (Vaeorr = (Vh) = 0.0253796 volis
(. Calculation of tolal received voltaga:

Viee(dBV) = 20l0g{[{Vs)conn® + (Vi)}'™)
= -8.9938 dBV

D. Caleulation of Electric Field Strength E in dBVY/m at the Stoddart dipole:
E = Ve + Dipole Antenna Facter + Cable Loss
-B.8938+214+45

16.806 dBV/m
7.00326 V/m

i a un

E. Calculation of ERP:
ERP{watts) = (E** R%)/30,

where R = Distance between dipole center-faed point and beacon antenna
R = 3.0/cos(slevation angle)
R = 3.0/cos{10°) = 3.04628 maters,

and ERP =[(7.00326)° * {3.04628)%/30
= 15.17 Watls

= 41.81 dBm



ANNEX G. NAVIGATION SYSTEM TEST

WSMR FLECTRONILC PROVING GROUND, US ARMY, FORT HOACHUCA, ARIZCHA

MAET: ACR MODEL KO: FPLELOD SERTAL ¥WO: 3
BEACON CERTIFICATION TEST BRESULTS -
MEASUREMENT DATE: 11 Jan 159 TIME: 09%9:31:52

TESTRD BY: < 2 APPROVED BY: E .

MESSAGE DATA:

Messgage Format: 1

Protocol Flag: 0

Country Code: Q101101110

Protocol {ode: 1119

Identification Data: 0000001001000000000C0011
Reported Latitude: M32

Reporrted Lengitude: EILQ

Supplemental Data: 1101

Position Data Scurce Flag: 0

Homing Device Flag: 1

Delta lLatitude (min): -25
Delta Latitude (Bec): -6&0
Delta Longitude (min); 20
Delta Longitude (sec): @

Corrected latitude: M31 24 0
Corrected lopgitude: EIIC 20 0

-— ;0 f
Location Mesgage Number/Tnput: A7/ 7/RL ~3f 3 x4

")

i’ 20

Time Massage Sent: Cq 30

G-1



WSME BELECTRONIC PROVING GROUND, US ARMY, PORT HUACHUCA, ARIZONA
MANTUO: AR MODEL NO: PLBLOO EERIAL ND: 3

BEACON CEETIFICATION TEST RESULTS -

MEASTUREMENT DATE: 11 .Jan 1999 TIME: 05%:47:53

TESTED BY: < A ' APPROVED BY: % (\ Y

i

MESSAGE DATA:

Megssage Format: 1

Protocel Flag: 0

Country Code: 0101101110

Protocol Code: 1118

Identification Data: 000000100100000000000011
Reported Latitude: NS0

Reported Longitude: ED

Supplemental Data: 1101

Position Data Source Flag: 0

Homing Device Flag: 1

Delta Latitude (min): 0
Delta Latitude (zec): 0
Delta Longitude {min): ¢
Delta Longitude {(sec}: 0

Corrected latitude: W90 0 0
Corrected longitude: E0 0 0

2 F
Location Message Number/Input: 1 i

Time Message Sent: 5??512




WSMR ELECTRONIC PROVING GROUND, US ARMY, PORT HUACHUCA, ARIZONA

MANT: ACE MODEL MD: PLB1OD SERIAL ®O: 3
BEACON CRRTIFICATION TEST RESULTS -
MEASTREMENT DATE: 11 Jan 1%%9 IME: 10:04:57

TESTED BY: & ;7 APPROVED BY: 8

MESSAIE DATA:

Message Format: 1

Protocel Flag: O

Country Code: 01011013110

Frotocal Code: 1110

Identification Date: GOOO00100L000000000000LT
Reported Latitude: S50

Reported Longitude: WO

Supplemental Data: 1101

Position Data Source Flag: 0

Homing Devige Flag: 1

Delta Latitude imin}: ©
Delta latitude (gec): O
Delte Longltude {min}: o
Delta Longitude (sec): 0

Corrected latituds: 550 0 0
Corrected longitude: WO 0 0

—~ & ’
Location Message Number/Input: ke 5 ?Ej O

gt &

Time Massage Sent: J0 00

G-3



WSME ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
MANT: ACR MODEL HO: PLB140O

SERTAL NO: 3

BRACON CRRTIFICATION TEST RESULTS -

MEASUREMENT DATE: 1l Jan 1999

TESTED BY: & ;?

Z

TIME: 10:13:05

APPROVED BY:

C.

MESSAGE DATA:

Message Format: 1
Protogol Flag: ©

Country Code: 0101101110
Protocol Code: 1110

Identificaticon Data: 000000100100000000000011

Reported Latitude: N78
Reported Longitude: E104
Supplemental Data: 1101
Position Data Bource Flag: 0
Homing Device Flag: 1

Delta Latitude {min): 18
Delta Latitude [(sec): O

Delta Longitude (min): O
Delta Longitude (sec): 0

Corrected latitude:; N78 18 (
Corrected longitude: E104 0 O

Location Message Number/Input:

Time Message Sent: /2O

3

G-4
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NEMR ELECTRONIC PROVING GROUND, US ARMY, PORT EUACHUCA, ARIZONA

MANU: ACH MODEL NO: PLB100O SBERIAL HOQ: 3
BEACON CERTIPICATION TEST RESULTS -
MEASUREMENT DATE: 11 Jan 1999 TIME: 10:20:47

TESTED BY: gjﬁfif?j? APPROVED BY: Z;.
Z

MESSAGE DATA:

Meszage Fommat: 1

Protocol Flag: 0

Country Code: 0101101110

Protocel Code: 1110

Identification Data: 0000Q01001000000000G00011
Reported Latitude: 83z

Reported Longitude: E1R

Supplemental Data: 1101

Pozition Data Source Flag: O

Homing Device Flag: 1

Delta Latitude {min): -13
Delta Latitude {(sec): -60
Delta Longitude {min): 18
Delta Longitude (sec): 0

Corrected latitude: 831 46 0
Corrected longitude: E18 18 0

&

Location Message Numbher,/Input: == s53/° Y

F

&K L8

) —
Time Message Sent: se/5




WSME ELECTRONIC PROVING GROUND, US ARNY, FORT HUACHUCA, ARIZONA

MAND: ACR MODEL NO: PLB100O SERIAL NO: 3
BEACON CERTIFICATION TEST RESULTS -
MEASUREMENT DATE: 11 Jan 139 TIME: 10:28:22

TEETED BY: /ﬁ”f 7 APPROVED BY: E (\J‘_'.
' i

MESSAGE DATA:

Message Format: 1

Frotococl Flag: O

Country Code: 0101101110

Protocol Code: 1110

Tdentification Data: 0000001001000000000C0011
Reported Latitude: NO

Reported Longitude: W2l

Supplemental Data: 1101

Position Data Source Flag: 0

Homing Device Flag: 1

Delta Latitude {(min}: O
Delta Latitude {sec): 0
Delta Longitude (min): 28
Delta Longitude (sec): 0

Corrected latitude: HNO O ¢
Corrected longitude: W2l 28 ©

[+] ,
Location Message Number/Input: S Ao O

éuﬁfiﬁff

Time Message Sent: SO 2R




WIMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
MANU: ACR MODBL NO: PLBlOO SERIAL NHO: 3

BEACON CERTIFICATION TEST RESULTS -

MEASUREMENT DATE: 11 Jan 1999 TIME: 10:34:52

TRSTED BY: //Z%/ APPROVED BY: EC\.&-i[

MESSAGE DATA:

Massage Format: 1

Protocel Flag: 0

Country Code: 0101101110

Protocol Code: 1114

Tdentification Data: 000000100100000000000011
Reported Latitude: S0

Reported Longitude: EO

Supplemental Data: 1101

Position Data Source Flag: §

Homing Device Flag: 1

Delta Latitude (min): 0
Delta Latitude {(sec): 0
Delta Longitude (min): O
Delta Longitude (sec): 0

Corrected latitude: S0 0 0
Corrected longitude: EQ O O

Location Message Number/Input: & ol SRR~

Time Message Sent: SO 36

G-7



WSMR ELECTRONIC PROVING GROUND, US ARMY, PFORT EUACHUCA, ARIZONA
MANT: ACE MODRL. NO: PLE10O SERIAL NO: 3

BRACON CERTIFICATION TEST RESULTS -

MEASUREMENT DATE: 11 Jan 19939 TIME: 10:41:08

TRSETED BY: 2 Jf APPROVED BY: _?,

MESSAGE DATHA:

Message Format: 1

BProtocol Flag: 0

Country Code: 0101101110

Protocol Code: 1110

Identification Data: 000000100100000000000011
Reported Latitude: RO

Reported Longitude: W1S0

Supplemental Data: 1101

Position Data Source Flag: 0

Homing Device Flag: 1

Dalta Latitude (min}: 0
Delta Latitude (sec): 0
Delta Longitude {min}; ¢
Delta Longitude (sec): ©

Corrected latitude: NO 0 0
Corrected longitude: Wis0 0 O

¢ ’
Location Message Number/Input: / AT 856 o

Time Message Sent: & 3

G-8



WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA

MANTI: ACR MODEL MNO: PLB10O BERIAL NO: 3
BREACON CHERTIFICATION TEST RESULTS -
MEASUREMENT DATE: 11 JaiA;E;;, TIMB: 10:46:45

TESTED BY:

APPROVED BY: Ei.

MESSAGE DATA:

Message Format: 1

Protocol Flag: ¢

Country Code: 0101101110

Protocol Code: 1110

Tdentification Data: GC4000100100000000000011
Reported Latitude: N78

Reported Longitude: W45

Supplemental Data: 1101

Position Data Source Flag: O

Homing Device Flag: 1

Delta Latitude {(min): -29
Delta Latitude {sec): -&60
Delta Leongitude (min): -9
Delta Longitude {sec): -60

Corrected latitude: N77 30 0
Corrected longitude: W44 50 0

Location Message Mumber/Input: ¥ Y77 30

PYLY Y ARE vl

Time Massage Sent: /& A,

G-9



WSMR ELECTRONIC PROVING GROUND, US ARMY, PORT HUACHUCA, ARIZONA

MANU: ACR MODEL NO: PLBlOO SERIAL NO: 3
BEACON CERTIFICATION TEST RESULTS -
MEASUREMENT DATE: 11 Jan 199 TIME: 11:01:08

TESTED BY: 3 67;7 APPROVED HY:

MESSAGE DATA:

Message Format: 1

Protocol Flag: ©

Country Code: 0101101110

Frotocol Code: 1110

Identification Data: 00C000100100008000000011
Reported Latitude: Ne4

Reported Longitude: W1ES

Supplemental Data: 110l

Position Data Source Flag: 0

Homing Device Flag: 1

Delta Latitude {(min): ¢
Delta Latitude (sec): 0
Delta Longitude {min): -25
Delta Longitude {sec): -60

Corrected latitude: N4 0 C
Corrected longitude: W1ls54 34 0

. & !
Location Message Number/Input: ? N &

wiS S 2 ’

Time Message Sent: /OS¢

G-10



WSME ELECTRONIC PROVING GROUNI:, US ARMY, FORT HUACHUCA, ARIZOMRA
MAND: ACR MODERL. NO: PLB1G0 SERIAL HNO: 3
BEACON CERTIFICATION TEST RBEULTS -

MERSTREMENT DATE: 11 EZ,E/ TIME: 11:06:43

_ TRSTED BY: '
=

APPROVED BY: ?E. »

MESSAGE DATA:

Message Format: 1

Protocol Flag: 0

Country Code: 0101101110

Protocol Code: 11190

Identification Data: 00000010010000080060000011
Eeported Latitude: N20

Reported Longitude: wWlo4

Supplemental Data: 1101

Position Data Source Flag: 0O

Homing Device Flag: 1

Delta Latitude {(min): -18
Delta Latitude (sec): -§0
Delta Longitude {min): 27
Delta Longitude {(sec}: 0

Corrected latitude: N19 a1 ©
Corrected longitude: W1l04 27 0

ey ’ & - r
Location Message Number/Input: /0 AFTT A L0 A7

Time Message Sent: /PR

G-11



WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
MANU: ACH MODEL RO: PLB1OD BERTAL NO: 3

BRACON CERTIFICATION TEST RESULTS -

MEASUREMERT DATE: 11 Jan 19%% TIME: 11:24:43

TESTED BY: % cﬂ,f APPROVED BY: Ei. C\_ ;
X

MESSAGE DATA:

Message Format: 1

Protocol Flag: ©

Country Code: 010110211C

Protocol Code: 1110

Identification Data: 000000100100000000000011
Reported Latitude: N19

Reported Longitude: W17

Supplemental Data: 1101

Position Data Source Flag: 0

Homing Device Flag: 1

Delta Latitude {(min): -14
Delta Latitude {sec): -&0
Delta Longitude (min): 10
Delta Longitude (sec): 0

Corrected latitude: N18 45 ©
Corrected longitude: W157 10 0O

F E Fl i
£ — .
Location Message Number/Input: r A8 S alrS7 SO

Time Message Sent: Yo

G-12



WSHR BELECTRORIC PROVING GROUND, US ARMNY, FORT HUACHUCA, ARIZONA

MANU: ACR MODEL NO: FLB10O SERIAL NO: 3

BEACON CERTIPICATION TEST RESULTS -

MEASUREMENT DATE: 1) Jan TIME: 12:52:49

TRSTRD BY: 4 APPROVED BY: j. Y
i

MESSAGE DATA:

Message Format: 1

Protocol Flag: 0

Country Code: 0101101110

Frotocel Code: 1110

Identification Data: 00000010010C000000000011
Reported Latitude: NG4

Reported Longitude: EZ1

Supplemental Data: 1101

Position Data Source Flag: 0

Homing Device Flag: 1

Delta Latitude (min): -14
Delta Latitude (sec): -60
Delta Longitude {min): 28
Delta Lengitude {sec): ¢

Corrected latitude: N53 45 ©
Corrected longitude: E21 28 ©

pr—

o
Location Message Number/Input: o A’53 S

=228

Time Message Sent: };’248

G-13



KSMF. ELECTRONIC PROVING GROUND, US ARMY,
MANT: ACKR MODEL NO: PLB100O SERIAL NO: 3

BEACON CERTIFICATION TEST RESULTS -~

MEASUREMENT DATE: 1l -Jan 1993 TIME: 13:03:45

APPROVED EY: Z EL%},

TESTED BY: ¢ 7
i

FORT HUACHUCA, ARIZONRA

MESSAGE DATA:

Message Format: 1
Frotocol Flag: 0

Country Code: 0161101110
Protocol Code: 1114

Identification Data: 000000100100000000000011

Reported Latitude: NHaB8
Reported Longitude: W1(l
Supplemental Data: 1101
Position Data Source Flag: ©
Homing Device Flag: 1

Delta Latitude (min): 8
Delta Latitude (sec): O
Delta Longitude {min): O
Delta Longitude (sec): O

Corrected latitude: N38 8 0O
Corrected longitude: W10l ©¢ O

Location Message Number/Input: /3

Time Message Sent: /2577

G-14
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WSMER ELECTRONIC PROVING GROUND, US ARMY, FORT HUACEUCA, ARIZONA
MANT: ACR MODEL WNO: PLB1O0 SERIAL NO: 3

BEACON CERTIFICATION TEST RESULTS -

MEASUREMENT DATE: 11 Jan 19%9 TIME: 13:10:42

TESTED BY: é & APPROVED BY: E ) [%}

N

MESSAGE DATA:

Mezsage Format: 1

Protocel Flag: 0

Country Ccde: 0101101110

Frotocol Code: 1110

Identification Data: 000000100106000000000011
Reported Latitude: N5l

Reported Longitude: 0

Supplemental Data: 1101

Position Data Source Flag: ©

Homing Device Flag: 1

Delta Latitude {min): ©
Delta Latitude (sec}: O
Delta Longitude (min); 0
Delta Longitude (mec): 0

Corrected latitude: W51 0 ¢
Corrected longitude: EQ 0 0O

& ¥
Location Message Number/Input: / ’7/ - £ o o

Time Message Sent: / 306

G-15



WiMR ELECTRONIC PROVING GROUMD, US ARMY, FORT HOACHUCA, ARIZOWA

HAND: ACR MODEL, NO: PLB1DO SERIAL RO: 3

BEACON ('ERTIPICATION TEST RESULTS -

MEASUREMENT DATE: 1& Jan 19 TIME: 13:16:52

TESTED BY: & APFROVED BY: P
4

MESSAGE DATA:

Message Format:

Protocol Flag: 0O

Country Code:; 010110113c

Frotocol Code: 1110

Identification Data: 0DOQQOLOQLOGCOM000000L00
Reported Latitude: N51

Reported Longitude: EO

Supplemental Data: 1101

Position Data Source Flag: 0

Homing Deviece Flag: 1

Delta Latitude (mip}: 0O
Delta Tatitude (seg}: O
Delta Longitwde (minl:
Delte Longitude (gech: 0

Corrected latitude: WS1 O ¢
Corrected longitude: EJ 0

,1:5"' e ! &
Location Messege Number/Input: 25 M2 ALl ~a/ e £

Time Mzgsage Sent: SO0 o~ !—12—99

G-16



WSME ELECTRONIC PROVING GRCUND, OS ARMY, PORT HUACHUCA, ARIZ{IH?L

MANU: ACR MIDEL HO: PLB1QO SERIAL HGO:
BREACON CERTIFICATION TEST RESULTS -

MEASUREMENT DATE: 11 Jan 1999 , TIME: 13:23:14
TESTED BY: < T APPROVED BY: 8, [\
7 "

MESSAGE DATA:

Message Format: 1

Protoool Flag: O

Country Coda: 0101101110

Protocol Code: 1114

Identification Data: Q0000001001000000C0000011
Reported Latitude: N127.75

Reported Longitude: E2ER. 75

Supplemental Data: 1101

Position Data Source Flag: 0

Homing Device Flag: 1

Delta Latitude {min): ©

Delta Latitude {secl: &0
Delta Lengitude (min}: o
Delta longitude {sec): &0

Corrected latitude: N127.75 1 0
Corrected longitude: E255.75 1 0

Location Message Number/Input: e idind =

e s

GNP T ot .

Time Message Sent: A

G-17



WEMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUOACHUCA, ARIZONA

MANT: ACE MODEL NO: FLELOD SERIAL NO: 3
BEACON CERTIFICATION TEST RESULTE -
MRASUREMENT DATE: 11 Jan 199% TIME: 13:59:22

TESTED BY: & APPROVED BY:
7

MESSAGE DATA:

Message Format: 1

Protocol Flag: 0

Country Code: 0101101110

Protocol Code; 1114

Identification Data: 0O0000010010400000000001]
Reported Latitude: N51

Reported Longitude: EO

Supplemental Data: 1101

Position Data Source Flag: 0§

Homing Device Flag: 1

Delta Latitude {min}: 0©
Delta Latitude {sec}: O
Delta Longitude (min): 0
Deita Longitude (sec): ©

Corrected latitude: NS51 § 0
Corrected longitude: E0 0 0

Location Message Number/Input: S0 m.~v"C Ru7? ulos7e

OIS C AR T

Time Message Sent: /328

G-18



WAMR BLECTRONIC PROVING GROUND, US ARMY, PORT HUACHUCA, ARTZONA
MANO: ACE MODEL RO: PLE1O{ SERIAL NO: 3

HEACON CERTIPICATION TEST RESULTS - SELF TRST VERIFICATION
MEASUREMENT DATE: 15 Jan 1999 TIME: 12:56:12

TESTED BY: &ég&}ﬁﬂgagz APPROVED BY: E EE,,H}
o

MESSAGE DATA:

Magsage Format: 1

Protocel Flag: 0

Country Code: 010131011190

Frotoool Code: 11140

Identification Data: Q00000100100000000000011
Reported Latitude: Néd

Eeported Lomgitude: W1SS

Supplemental Data: 1101

Position Data Source Flag: ©

Homing Device Fiag: 1

Delte Lacitude {(min}: 0
Delta Latitude [(s=¢)- 0
Delta longitude (min}: -25
Delta Longitude (sec): -60

Corrected latitude: Med 0 0
Corrected longitude: WISd 34 0§

Location Message Number/Input: .fo"r_‘g‘ES'_' I Ao N

Time Message Sent: iii-'jééé

G-19



ANNEX H. SELF-TEST MODE

WaMR ELECTRONIC PROVING GROUND, TS ARMY, FORT HUACHUCA, ARIZOHA
MANG: ACE MODEL RO: PLB100 SERIAL HO: 3

BEACON CERTIFICATION TEST RESULTS - SELF TEST VERIFICATION
NEASURIMERT DA'I.'E:

11 Jan 1999 , TiMk: 1d4:14:147
TESTED BY: / APPROVED BY: % (\éﬁ‘
u

FRAME SYNCHRONIZATION BIT #: 1e 17 18 15 20 21 22 23 24

Should ba: 0 0
Dacoded: 0 1 1 &

NUMBER OF BURST DURING SELF TEST CYCLE: ai:

H-1



APPENDIX li. DISTRIBUTION LiST

ACR Electronics, Inc.
ATTN: Mr. Bili Cox

5757 Ravenswood Road
Fort Lauderdale, FL 33312

Cospas-Sarsat Secretariat
Inmargat, 99 City Road
London, EC1Y 1AX
United Kingdom

Commander

WSMR Electronic Proving Ground
ATTN: STEWS-EPG-EC (Mrs. Anthony)
Fort Huachuca, AZ 85613-7110
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