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SECTION 1

REPORT SUMMARY

Cospas-Sarsat T.007 Testing of the
McMurdo A Division of Signature Industries Ltd
Fastfind PLB 210

Document 75904389 Report 01 Issue 3 Page 3 of 79



11

INTRODUCTION

Product Service

The information contained in this report is intended to show verification of the Cospas-Sarsat
T.007 Testing of the McMurdo A Division of Signature Industries Ltd Fastfind PLB 210 to the
requirements of T.007 Issue 4 — Rev 2 November 2007.

Objective

Manufacturer

Model Number(s)

Serial Number(s)

Number of Samples Tested
Test Specification/Issue/Date

Incoming Release
Date

Date of Receipt of Test Samples

Order Number
Date

Start of Test
Finish of Test

Name of Engineer(s)

Document 75904389 Report 01 Issue 3

To perform Cospas-Sarsat T.007 Testing to determine
the Equipment Under Test's (EUT’s) compliance with
the Test Specification, for the series of tests carried out.

McMurdo A Division of Signature Industries Ltd
Fastfind PLB 210
75904389_01 Fastfind PLB 210, S/N: TUV 1

One

Cospas-Sarsat T.007 Issue 4 — Rev 2 November 2007

Application Form
06 August 2008

26 August 2008

PC0003427
24 July 2008

16 September 2008
05 January 2009

R Hampton
R Bennett
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1.2 APPLICATION FORM

Product Service

1.2.1 Beacon Manufacturer and Beacon Model

Beacon Manufacturer

Signature Industries

Beacon Model

McMurdo Fastfind PLB 210

Other Model Names

McMurdo Fastfind PLB 211

1.2.2 Beacon Type and Operational Configurations

Beacon Type

Tick where

Beacon used while: ;
appropriate

EPIRB Floating in water or on deck or in a safety raft
PLB On ground and above ground

On ground and above ground and floating in water
ELT Survival On ground and above ground

On ground and above ground and floating in water

ELT Auto Fixed

Fixed ELT with aircraft external antenna

ELT Auto Portable

In aircraft with an external antenna

On ground, above ground, or in a safety raft with an
integrated antenna

ELT Auto Deployable

Deployable ELT with attached antenna

Other (specify)

00 O (Oo0gooxX

1.2.3 Beacon Characteristics

Characteristic

Specification

. Tmin =-20°C
Operating temperature range Tmax = +55°C
Operating lifetime 24 hours

Battery chemistry

Lithium Manganese Dioxide

CR 2/3 AH x4 cells

Battery cell size and number of cells

Alt Batt: CR123 x4 cells

Battery cell manufacturer

Varta Microbattery
Alt Batt: Panasonic

Battery pack manufacturer and part number

Varta Microbattery
Alt Batt: Panasonic 21~ 196D

Oscillator type (e.g. OCXO, MCXO, TCXO) TCXO
Oscillator manufacturer Rakon
Oscillator part name and number E4892LF
Oscillator satisfies long-term frequency stability requirements Yes

(Yes or No)

Document 75904389 Report 01 Issue 3
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Characteristic

Specification

Antenna type: Integral or Other (e.g. External, Detachable — specify

Integrated
type) 9
Antenna manufacturer Doig
Antenna part name and number 91-206
Navigation device type (Internal, External or None) Internal
Features in beacon that prevent degradation to 406 MHz signal or
beacon lifetime resulting from a failure of navigation device or Yes
failure to acquire position data (Yes, No, or N/A)
Features in beacon that ensures erroneous position data is not Yes
encoded into the beacon message (Yes, No or N/A)
Navigation device capable of supporting global coverage (Yes, No Y
es

or N/A)
For Internal Navigation Devices

- Geodetic reference system (WGS 84 or GTRF) WGS 84

- GNSS receiver cold start forced at every beacon activation v

es
(Yes or No)

- Navigation device manufacturer uBlox

- Navigation device model name and part Number LEA 5A

- GNSS system supported (e.g. GPS, GLONASS, Galileo) GPS, Galileo
For External Navigation Devices N/A

- Data protocol for GNSS receiver to beacon interface
- Physical interface for beacon to navigation device

- Electrical interface for beacon to navigation device

- Navigation device model and manufacturer (if beacon
designed to use specific devices)

Document 75904389 Report 01 Issue 3
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Product Service

Characteristic Specification
Optional
Self-Test Mode Characteristics Self-Test GNSS Self-
Mode
Test Mode
- Self-test has separate switch position (Yes or No) Yes Yes
- Self-test switch automatically returns to normal position
Yes Yes
when released (Yes or No)
- Self-test activation can cause an operational mode
No No

transmission (Yes or No)

- Self-test causes a single beacon self-test message burst only
regardless of how long the self-test activation mechanism Yes Yes
applied (Yes or No)

- Results of self-test indicated by (e.g. Pass / Fail Indicator Pass/ Fail Pass / Fail
Light, Strobe Light, etc.) LED LED

- Self-test can be activated from beacon remote activation
; No No
points (Yes or No)
- Self-test performs an internal check and indicates that RF
power emitted at 406 MHz and 121.5 MHz if beacon Yes No
includes a 121.5 MHz homer (Yes or No)

- Self-test transmits a signal(s) other than at 406 MHz (Yes & Yes

details or No) 121.5MHz No
- Self-test can be activated directly at beacon (Yes or No) Yes Yes
406.037/
121.5MHz GPS
- List of Items checked by self-test Power, ition fi
PLL lock, position fix
GPS Module
- Self-test transmission burst duration (440 or 520 ms) 440 ms 520 ms
- Self-test format bit (“0” or “1”) 1
. . 5 mins
- Maximum duration of GNSS Self Test N/A
110 secs
- Maximum number of GNSS Self Tests (beacons with internal N/A 10

navigation devices only)
Beacon includes a homer transmitter (if yes identify frequency

of transmission) 121.5MHz
-Homer Transmit Power 16.5dBm
-Homer Duty Cycle 99.13%
-Duty Cycle of Homer Swept Tone 35%

Document 75904389 Report 01 Issue 3 Page 7 of 79



Product Service

Characteristic Specification

Beacon includes a strobe light (Yes or No) No
- Strobe light intensity
- Strobe light flash rate

Beacon transmission repetition period satisfies C/S T.001
requirement that two beacon’s repetition periods are not
synchronised closer than a few seconds over 5 minute period, and | Yes
the time intervals between transmissions are randomly distributed
on the interval 47.5 to 52.5 seconds (Yes or No)

Other ancillary devices (e.g. voice transceiver). List details on a

separate sheet if insufficient space to describe. None
Beacon includes automatic activation mechanism (Yes or No)

) . L . No
Specify type of automatic beacon activation mechanism
Beacon includes software or hardware features and functions not
listed above and non-related to 406 MHz (Yes or No) No

List features and use a separate sheet if insufficient space

Document 75904389 Report 01 Issue 3 Page 8 of 79



Product Service

Characteristic

Specification

Message Coding Protocols:

(x) Tick the boxes below against the intended
protocol options

User Protocol (tick where appropriate)

Maritime with MMSI

Maritime with Radio Call Sign

EPIRB Float Free with Serial Number

EPIRB Non Float Free with Serial Number

Radio Call Sign

Aviation

ELT with Serial Number

ELT with Aircraft Operator and Serial
Number

ELT with Aircraft 24-bit Address

PLB with Serial Number

National (Short Message Format)

National (Long Message Format)

Standard Location Protocol (tick where
appropriate)

EPIRB with MMSI

EPIRB with Serial Number

ELT with 24-bit Address

ELT with Aircraft Operator Designator

ELT with Serial Number

PLB with Serial Number

National Location Protocol (tick where
appropriate)

National Location: EPIRB

National Location: ELT

National Location: PLB

User Location Protocol (tick where
appropriate)

Maritime with MMSI

Maritime with Radio Call Sign

EPIRB Float Free with Serial Number

EPIRB Non Float Free with Serial Number

Radio Call Sign

Aviation

ELT with Serial Number

ELT with Aircraft Operator and Serial
Number

ELT with Aircraft 24-bit Address

XU O 00X KOXX X OXXOOOX X OOO0OOodooogid

PLB with Serial Number

Document 75904389 Report 01 Issue 3
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1.2.4 Information Provided by the Cospas-Sarsat Accepted Test Facility

Product Service

Name and Location of Beacon Test Facility: TUV Product Service Ltd, United Kingdom

Date of Submission for Testing:_28 August 2008

Applicable C/S —
Standards: Document Issue Revision Date

| hereby confirm that the 406 MHz beacon described above has been successfully tested in
accordance with the Cospas-Sarsat Type Approval Standard (C/S T.007) and complies with the
Specification for Cospas-Sarsat 406 MHz Distress Beacons (C/S T.001) as demonstrated in the

attached report.

N
Signed:

Name: N Forsyth
Position Held: Authorised Signatory
Date: 30 January 2009

Document 75904389 Report 01 Issue 3
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1.25 Applicant Details

Product Service

Company Name

Signature Industries

Address

Silver Point,
Airport Service Road,
Portsmouth, P03 5PB

X] Manufacturer ] Importer
Category of Applicant
] Distributor [] Agent
Contact Name Neil Jordan Telephone 02392 623934
Email neiljordan@mcmurdo.co.uk | Facsimile 02392 623997
1.2.6 Manufacturer Details
Company Name Same as above
Address
Contact Name Telephone
Email Facsimile

1.2.7 Declaration of Build Status

Hardware Version
- PCB Revision
- Battery Model

1

Varta CR 2/3 AH / Panasonic CR123A

Software Version

N/A

Firmware Version

1.1.165

Other (Specify)

1.2.8 Applicant’s Declaration

| hereby declare that | am entitled to sign on the behalf of the applicant and that the information
supplied is correct and complete

Signed:
Name:
Position Held:

Date:

Neil Jordan

Engineering Manager

25-11-08

Document 75904389 Report 01 Issue 3

Page 11 of 79




13

131

13.2

Product Service

PRODUCT INFORMATION

Technical Description

The Equipment Under Test (EUT) was a McMurdo A Division of Signature Industries Ltd
Fastfind PLB 210 as shown in the photograph below. A full technical description can be found
in the manufacturer's documentation.

Equipment Under Test

Physical Test Configuration

The Main Equipment Under Test (EUT), S/N TUV 1 was operated using its own power source
(internal VARTA batteries, note that the alternative Panasonic batteries are the subject of a
separate document). The EUT was configurable so that it could be either connected to the 50Q
test system using a coaxial cable or so that it radiated through its normal antenna as per normal
operational configuration. In the 50Q-conducted mode, the 406MHz and 121MHz transmissions
came from separate ports.

The test configuration for all tests was the 50Q-conducted configuration with the exception of
Antenna Characteristics, Satellite Qualitative and Position Accuracy Time and Position
Accuracy. The radiated configuration was used for these tests.

Document 75904389 Report 01 Issue 3 Page 12 of 79
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1.3.3 Modes of Operation

Modes of operation of the EUT during testing were as follows:

Standby Mode:
e No apparent EUT activity
¢ No ancillary devices were declared

Self-test:
e “TEST” button depressed until White LED light indicated Self-test operation
o List of features tested as per Application Form

(Long/GPS Self-test):
o “TEST” button depressed until White LED light indicated GNSS Self-test operation, note
that the normal Self-test routine is completed in the interim
o List of features tested as per Application Form

Operating:
e 121 MHz homer active and offset to 121.65 MHz
e 243 MHz homer not declared
e GPS active and in search mode (no signals supplied) unless otherwise declared
¢ Physical configuration as above

Document 75904389 Report 01 Issue 3 Page 13 of 79



14 MODIFICATIONS

Product Service

The table below details modifications made to the EUT during the test programme. The
modifications incorporated during each test are recorded on the appropriate test pages.

Modification - e _ Modification Date Modification
State Description of Modification still fitted to EUT Fitted By Fitted
0 As supplied by the customer N/A N/A
EUT Firmware upgraded to correct Last Valid X%lerqo’ £
1 Position retention error. Si r:\;ltsulfg I?\dustries 13 November 2008
Modification fitted to main sample S/N TUV 1. Ltg
EUT not passing Self-test routine indicating a McMurdo,
o fault. One FET was replaced and some solder A Division of 20 Novernber 2008
joints were “reflowed”. The part was replaced with | Signature Industries
an identical component. Ltd

* Note that this EUT state was identified as Modification State 2 for information only, being only
a repair it is not technically deemed to be a modification.

15 REPORT MODIFICATION RECORD

Issue 1 —First Issue

Issue 2 —Modifications made in line with Cospas-Sarsat document “Worksheet-2_2008-
27 _McMurdo Fastfind PLB 200-210_18 DEC 08”. Changes include:

Customer supplied information: Application Form (Section 1.2)

Test Name “Digital Message Coding” changed to “Digital Message”
Satellite Qualitative Test results altered (Section 2.9), note added
Alternative Antenna Characteristics added to Annex A

Operational Lifetime Test (Battery Pre-test Discharge Calculations)
GPS Self-test data now excludes ‘Normal’ Self-test data. Final result:
pre-test discharge now 6 minutes shorter

Comment about max/min temperature added to Test Results Table,
Section 8a

Test data added to Section 2.5: Maximum number of GNSS Self-tests
checked (Test Results Table, Section 8b, also updated)

Modulus of all CTA values now replace original data for Satellite
Qualitative Tests (Section 2.9)

Alternative Antenna Characteristics results added to Annex A and a

comment in the Test Results Table, Section 15

Issue 3 —Modifications made in line with Cospas-Sarsat document “Worksheet-1_2008-
27 _McMurdo Fastfind PLB 200-210_29 JAN 09”. Changes include:

Customer supplied information: Application Form (Section 1.2)

Operational Lifetime Test (Battery Pre-test Discharge Calculations)
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SECTION 2

TEST DETAILS

Cospas-Sarsat T.007 Testing of the
McMurdo A Division of Signature Industries Ltd
Fastfind PLB 210
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TEST RESULTS TABLE

Product Service

Test Results

Parameter Limits Units Trin Tamb Tmax Comments
(-20°C) (22.4°C) (+55°C)
1. Power Output Test Sample: 75904389_01 Mod State: 0 Result: Pass
Transmitter power output 35-39 dBm 35.69 36.51 36.84
Power output rise time <5 ms 2.296 2.268 2.198
Power output 1ms before burst <-10 dBm -16.98 -17.61 -19.40
2. Digital Message Bit Numbers Test Sample: 75904389_01 Mod State: 0 Result: Pass
Bit Sync 1-15 15 bits “1” P/F P P P Decoded Message: Page 22
Frame sync 16 - 24 “000101111” P/F P P P
Format flag 25 1 bit bit value 1 1 1
Protocol flag 26 1 bit bit value 0 0 0
Identification / position data 27 -85 59 bits P/F P P P
BCH code 86 -106 21 bits P/F P P P
Emerg. Code/nat. use/supplem. Data 107 - 112 6 bits bit value 110111 110111 110111
Additional data / BCH (if applicable) 112 - 144 32 bits P/F P P P
Position Error (if applicable) <5 km N/A N/A N/A
3. Digital Message Generator Test Sample: 75904389_01 Mod State: 0 Result: Pass
Repetition rate, Tg:
Average Tgr 48.5 < Trayg < 51.5 seconds 49.979 49.974 49.937
Minimum Tg 47.5 < Trmin £48.0 seconds 47.734 47.765 47.672
Maximum Tg 52.0 < Trmax £ 52.5 seconds 52.266 52.063 52.078
Standard deviation 05-20 seconds 1.368 1.318 1.340
Bit rate
Minimum fb > 396 bits/sec 399.904 400.050 400.196
Maximum fb <404 bits/sec 399.944 400.085 400.211
Total transmission time
Short message 4356 -444.4 ms N/A N/A N/A
Long message 514.8 - 525.2 ms 519.920 520.009 519.962
Unmodulated carrier
Minimum T1 >158.4 ms 158.999 159.037 159.203
Maximum T1 <161.6 ms 159.199 159.295 159.227
First burst delay 2475 seconds 50 51 51

Document 75904389 Report 01 Issue 3
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Product Service

Test Results

Parameter Limits Units Trin Tamb Trmax Comments
(-20°C) (22.4°C) (+55°C)
4. Modulation Test Sample: 75904389_01 Mod State: 0 Result: Pass
Biphase-L P/F P/F P P P
Rise time 50 - 250 V] 163.3 174.4 165.3
Fall time 50 - 250 us 161.7 180.6 169.7
Phase deviation: positive +(1.0t0 1.2) radians 1.0824 1.1287 1.1032
Phase deviation: negative -(1.0t0 1.2) radians -1.0723 -1.1164 -1.1071
Symmetry measurement <0.05 0.0159 0.0199 0.0167
5. 406 MHz Transmitted Frequency Test Sample: 75904389_01 Mod State: 0 Result: Pass
Nominal Value C/S T.001 MHz 406.0371202 | 406.0370720 | 406.0370623
Short-term stability <2x107 /100ms 7.819x10™" 1.265x10™" 8.203x10™"
Medium-term stability — Slope (-1to +1)x10°® /minutes | 1.384x107° -4.005x10™" -9.558x10™"
Medium-term stability — Residual frequency variation <3x107 3.498x107° 2.299x107° 1.889x10™"
6. Spurious Emissions into 50ohms Test Sample: 75904389 01 Mod State: 0 Result: Pass
In band (406.0 — 406.1 MHz) | C/S T.001 mask P/F P P P Spectrum plots: Page 25
7. 406 MHz VSWR Check Test Sample: 75904389 01 Mod State: 0 Result: Pass
Nominal transmitted frequency C/S T.001 MHz 406.0371238 | 406.0370694 | 406.0370620
Modulation
Rise time 50-250 us 163.3 171.3 169.3
Fall time 50-250 us 162.7 175.7 164.7
Phase deviation: positive +(1.0t0 1.2) radians 1.0866 1.1287 1.0966
Phase deviation: negative -(1.0t0 1.2) radians -1.0741 -1.1168 -1.1101
Symmetry measurement <0.05 0.0167 0.0183 0.0171
Digital Message correct P/F P P P Decoded Message: Page 26

Document 75904389 Report 01 Issue 3
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Test Results

Parameter Limits Units Trin Tamb Tmax Comments
(-20°C) (22.4°C) (+55°C)
8 (a). Self-test Mode Test Sample: 75904389_01 Mod State: 0 Result: Pass
Frame sync 011010000 P/F P P P Decoded Message: Page 27
Format flag 170 bit value 1 1 1 Note: min and max temperature results are for
information only
Single radiated burst <440 / 520 (+1%) ms 442.7932 442.8769 441.3585
Default position data (if applicable) correct P/F P P P
Description provided Y/N Y
Design data on protection against repetitive self-test rovided Y/N v Applicant's data: See Annex A
mode transmissions P
Single burst verification one burst P/F P P P
Provides for 15 Hex ID correct P/F P P P
. . self-test checks that
121.5 MHz RF power (if applicable) RF power emitted Y/N Y .
if-test checks that Applicant’s data: See Annex A
self-test checks tha
406 MHz power RF power emitted Y/N Y
8 (b). GNSS Self-test Mode Test Sample: 75904389_01 Mod State: 2 Result: Pass
Frame sync 011010000 P/F P P P Detailed test Data: Page 28
Format flag 170 bit value 1 1 1 Note: min and max temperature results are for
information only
Single radiated burst 514.8 - 525.2 ms 519.920 520.520 522.035
Position data (if applicable) must be within S00m o, , ¢ P P P Note: Limit is 5.25km for User Location Protocol
of the actual position
Design data showing how GNSS Self-test is limited in rovided Y/N N Applicant’s data: To be provided as part of the
number of transmissions and duration P Application
. T Note: GNSS Self-test routine activation described at
Single burst verification one burst PIF # 2 7 Annex A, in the section entitled “GNSS Self-test”
121.5 MHz RF power (if applicable) checked by Self- Y/N Y
test Applicant’s data: See Section 1.2 Application Form
406 MHz power checked by Self-test Y/N Y
Maximum duration of GNSS Self-test 5 minutes 10 seconds P/F N/T N/T N/T.= Not Tested. Measured value at Ambient:
5 minutes 4 seconds
Actual duration of Self-test with encoded location < 5 minutes 10 min 0.6 0.6 0.4
seconds
Maximum number of GNSS Self-tests (only beacons 10 P/F N/T = N/T Number of GNSS Self-tests: 10

with internal navigation devices)

Document 75904389 Report 01 Issue 3
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Parameter Limits Units Test Results Comments
9. Thermal Shock Test Sample: 75904389 _01 Mod State: 0 Result: Pass
Soak Temperature . °C 23
30°C difference
Measurement Temperature °C 55 Test Data: Page 30
Transmitted Frequency Min Max
Nominal value C/S T.001 MHz 406037062.5 406037064.2
Short-term stability <2x10° /100ms 9.57x10™" 1.906x107"°
Medium-term stability — Slope (-2 to +2)x10° /min -1.607x107"° 8.281x10™"
Medium-term stability — Residual frequency variation <3x10° 1.062x107° 9.027x10™"°
Transmitter power output 35-39 dBm 36.78 36.86
Digital message correct P/F P Decoded Message: Page 35
10 Operating Lifetime at Minimum Temperature Test Sample: 75904389_01 Mod State: 0 Result: Pass
Pre-test battery discharge duration (operating) required Hours 5.12 Test Data: Page 36
Pre-test battery discharge duration (operating) Hours 5.21 Over-tested by 6 minutes
a0 vowsaTmn= 0 | Jefelesbaten dsetae wasperome oo o
Transmitted Frequency Min Max
Nominal value C/S T.001 MHz 406037124.9 406037126.7 Values shown are the min/max to 24 hours
Short-term stability <2x10° /100ms 3.699E-11 1.186E-10
Medium-term stability — Slope (-1 to +1)x10° /min -9.88E-11 1.342E-10
Medium-term stability — Residual frequency variation <3x10° 5.195E-11 5.083E-10
Transmitter power output 35-39 dBm 36.08 36.17 First failure on transmitter power output at 37.0 hours
Digital message correct P/F P Decoded Message: Page 41
11. Temperature Gradient (5°C/hr) Test Sample: 75904389_01 Mod State: 0 Result: Pass
Transmitted Frequency Min Max Test Data: Page 48
Nominal value C/S T.007 MHz 406.0370551 406.0371217
Short-term stability <2x10° /100ms 4.543x10™" 1.455x10™"
Medium-term stability — Slope (-1 to +1)x10° /min -5.15x10™" 1.63x10™° Data for points A to B, C+15 min to D and E+15 min to F
Medium-term stability — Slope (-2 to +2)x10° /min -3.89x10™" 3.86x107° Data for points B to C+15 min and D to E+15 min
Medium-term stability — Residual frequency variation <3x10° 5.032x10™" 5.21x10™
Transmitter power output 35-39 dBm 35.71 36.64
Digital message correct P/F P Decoded Message: Page 53

Document 75904389 Report 01 Issue 3
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Parameter Limits Units Test Results Comments
12. Oscillator Aging
Data | provided | Y/N N Applicant’s data: to be provided as part of the application
13. Protection Against Continuous Transmission
Description | provided | Y/N Y Applicant’s data: See Annex A
14. Satellite Qualitative Tests Test Sample: 75904389_01 Mod State: * Result: Pass
) . As per C/S ) ) *Config 7 performed at Mod State 2
Test Configuration T 007 Config 7 Config 8 Config 8 performed at Mod State 1
15 Hex ID Decoded by LUT correct P/F P P Test Data: Page 54
Doppler Location results with error <5km 280 % 92.9 100
15. Antenna Characteristics Test Sample: 75904389 _01 Mod State: 0 Result: Pass
Test Configuration C/S T.007 Config 3 Config 4
Polarisation linear or RHCP Linear linear Test Data: Page 56
VSWR <15 N/A Detachable Antennas Only
EIRP 0ss dB 0.43
Note: Alternative final values can be found at Annex A,
EIRPmaxeoL <43 dBm 42.2 40.3 section entitled “Alternative Antenna Characteristics”
along with an explanation as to their origin

EIRPmineoL 232 dBm 33.3 30.4
16. Beacon Coding Software
Sample message for each coding option of the correct P/E N/A
applicable coding types .
S | f-test ¢ h codi i  th Applicant’s data: See Annex A

ample self-test message for each coding option of the correct P/F N/A
applicable coding types

Document 75904389 Report 01 Issue 3
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Parameter Limits Units Test Results Comments

17. Navigation System ;I'est Sample:. 75904389_01 Mod State: 0 Result: Pass*
Except Position Data Encoding, see below

Location protocol C/S T.001 National Standard User

Position data default values correct P/F P P P Test Data: Page 59

Position acquisition time <10/ min <2 <3 <1 | configurations, detatd values can be found at page 59

Configuration 7:

A.3.8.2.1 Position accuracy C/S T.001 m 103 151 51

A.3.8.2.1 Encoded position data update interval >20 sec 32.8 32.8 1545.2

A.3.8.2.2 Position accuracy C/S T.001 m 51 103 51

A.3.8.2.2 Encoded position data update interval >20 sec 495 50.1 3372.8

Configuration 8:

A.3.8.2.1 Position accuracy C/S T.001 m 51 51 51

A.3.8.2.1 Encoded position data update interval >20 sec 32.8 32.8 1545.2

A.3.8.2.2 Position accuracy C/S T.001 m 51 51 51

A.3.8.2.2 Encoded position data update interval >20 sec 495 50.1 3372.8

Position clearance after deactivation cleared P/F P P P

Position data input update interval (as applicable) 20/ Min N/A N/A N/A mgtjf‘gg:'ge;ﬂzr;fu-r support of external navigation data

Position data encoding correct P/F N/T N/T N/T Kgﬁiéi)(()r;\data encoding Not Tested — Applicant's Data:

Retained last valid position after navigation input lost 240(%5) Min 240 239 240

\Ii)/ﬁrf%uult 52??;&?35? tdrz?:mitted after 240(+5) minutes cleared P/E = p =

Information on protection against beacon degradation

due to navigation device, interface or signal failure or provided Y/N Y Applicant’s data: Annex A

malfunction
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2.1

211

2.1.2

2.13

214

DIGITAL MESSAGE

Equipment Under Test
Fastfind PLB 210, Serial Number: TUV 1

Date of Test and Modification State

Prod

23, 24, 27 and 29 October 2008 - Modification State 0

Test Equipment Used

uct Service

The maijor items of test equipment used for the above tests are identified in Section 3.1.

Test Results

Ambient Temperature

36 Hex Code:

Beacon Id Format..

15 Hex (Bits 26-

30 Hex (Bits 25-144)

26 30 34
| | |

1 0001 1001 0011
0000 0111 1010

FFFE2F8COEF9C0637FDFF83D15B783EOF66C

85)

30 Hex Id, Long Message, Bits 25-144
193DF380C6FFBFF 193DF380C6FFBFF Default_Id
8C9EF9C0637FDFF83D15B783EOQF66C

38 42 46 50 54 58 62 66 70 74 78 82
| | | | | | | | | | I I

1101 1111 0011 1000 0000 1100 0110 1111 1111 1011 1111 1111
0010 1011 0110 1111 0000 0111 1100 0001 1110 1100 1101 100

86 90 94 98 102 106 110 114 118 122 126 130 134 138 142
Field Name Bit Pos Value Decode Bits
Format Flag 25 1 Long Message 1
Protocol Flag 26 0 Location NEW 0
MID 27- 36 201 ALBANIA 0011 0010 01
Protocol Code 37- 40 14 Test Serial (Standard) 1110
Spare 41- 64 1111 1001 1100 0000 0110 0011
Coarse Position 65- 85 DEFAULT 0111 1111 1101 1111 1111 1
BCH Encoded 86-106 Errors=0 0000 0111 1010 0010 1011 O
BCH Generated 86-106 0000 0111 1010 0010 1011 O
Long Message 107-144 Data Present
Fixed Bits 107-109 110
Fixed Bit 110 1 1
Encode Pos Device 111 1 Internal 1
121.5 Homing 112 1 YES 1
Position Change 113-132 DEFAULT 1000 0011 1110 0000 1111
Resultant Position --> Not Defined
BCH Encoded 133-144 Errors=0 0110 0110 1100
BCH Generated 133-144 0110 0110 1100

Document 75904389 Report 01 Issue 3
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Product Service

Minimum Temperature

36 Hex Code: FFFE2F8COEF9C0637FDFF83D15B783EOF66C

Beacon Id Format......... 30 Hex Id, Long Message, Bits 25-144
15 Hex (Bits 26- 85) 193DF380C6FFBFF 193DF380C6FFBFF Default_Id
30 Hex (Bits 25-144) 8C9EF9C0637FDFF83D15B783EOQF66C

26 30 34 38 42 46 50 54 58 62 66 70 74 78 82
| | | | | | | | | | | | | | |

1 0001 1001 0011 1101 1111 0011 1000 0000 11060 0110 1111 1111 1011 1111 1111
0000 0111 1010 0010 1011 0110 1111 0000 0111 1100 0001 1110 1100 1101 100

I I I I I I I I I I I I I I I
86 90 94 98 102 106 110 114 118 122 126 130 134 138 142

Field Name Bit Pos Value Decode Bits
Format Flag 25 1 Long Message 1
Protocol Flag 26 0 Location NEW 0
MID 27- 36 201 ALBANIA 0011 0010 01
Protocol Code 37- 40 14 Test Serial (Standard) 1110
Spare 41- 64 1111 1001 1100 0000 0110 0011
Coarse Position 65- 85 DEFAULT 0111 1111 1101 1111 1111 1
BCH Encoded 86-106 Errors=0 0000 0111 1010 0010 1011 O
BCH Generated 86-106 0000 0111 1010 0010 1011 O
Long Message 107-144 Data Present

Fixed Bits 107-109 110
Fixed Bit 110 1 1
Encode Pos Device 111 1 Internal 1
121.5 Homing 112 1 YES 1
Position Change 113-132 DEFAULT 1000 0011 1110 0000 1111
Resultant Position --> Not Defined

BCH Encoded 133-144 Errors=0 0110 0110 1100
BCH Generated 133-144 0110 0110 1100
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Maximum Temperature

36 Hex Code: FFFE2F8COEF9C0637FDFF83D15B783EOF66C

Beacon Id Format......... 30 Hex Id, Long Message, Bits 25-144
15 Hex (Bits 26- 85) 193DF380C6FFBFF 193DF380C6FFBFF Default_Id
30 Hex (Bits 25-144) 8C9EF9C0637FDFF83D15B783EOQF66C

26 30 34 38 42 46 50 54 58 62 66 70 74 78 82
| | | | | | | | | | | | | | |

1 0001 1001 0011 1101 1111 0011 1000 0000 11060 0110 1111 1111 1011 1111 1111
0000 0111 1010 0010 1011 0110 1111 0000 0111 1100 0001 1110 1100 1101 100

I I I I I I I I I I I I I I I
86 90 94 98 102 106 110 114 118 122 126 130 134 138 142

Field Name Bit Pos Value Decode Bits
Format Flag 25 1 Long Message 1
Protocol Flag 26 0 Location NEW 0
MID 27- 36 201 ALBANIA 0011 0010 01
Protocol Code 37- 40 14 Test Serial (Standard) 1110
Spare 41- 64 1111 1001 1100 0000 0110 0011
Coarse Position 65- 85 DEFAULT 0111 1111 1101 1111 1111 1
BCH Encoded 86-106 Errors=0 0000 0111 1010 0010 1011 O
BCH Generated 86-106 0000 0111 1010 0010 1011 O
Long Message 107-144 Data Present

Fixed Bits 107-109 110
Fixed Bit 110 1 1
Encode Pos Device 111 1 Internal 1
121.5 Homing 112 1 YES 1
Position Change 113-132 DEFAULT 1000 0011 1110 0000 1111
Resultant Position --> Not Defined

BCH Encoded 133-144 Errors=0 0110 0110 1100
BCH Generated 133-144 0110 0110 1100
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2.2

2.2.1

222

2.2.3

2.2.4

SPURIOUS EMISSIONS

Equipment Under Test

Fastfind PLB 210, Serial Number: TUV 1

Date of Test and Modification State

16 and 17 September 2008 - Modification State 0

Test Equipment Used

Product Service

The maijor items of test equipment used for the above tests are identified in Section 3.1.

Test Results

Combined Plot over Ambient Temperature, +55°C and -20°C

- Agilent  18:20:47 Sep 17, 2008

Ref 16.3 dBm
Peak
Log

10 PASS LIMIT2
dB/

#Atten 30 dB

\ViP=Ta"d=

406037126 MH |

16.29 |HB
AN

M1 S2
S3 FS
YA\

Start 406 MHz
#Res BW 100 Hz

C:\SPURIOUS.SET file loaded

#VBW 100 Hz

Document 75904389 Report 01 Issue 3

Sweep 7.15 s (1001 pts)

Limit 2
Mkrl 406.037126 MHz
16.29 dBm Type

M Upper Lowe

Limit
On Off

Test
On Off

Margin
0.00 dB
On Off

Edit¥

Delete Limit

More

Stop 406.1 MHz 10f2
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2.3

2.3.1

2.3.2

2.3.3

234

Product Service

406 MHZ VSWR CHECK — DECODED MESSAGE

Equipment Under Test
Fastfind PLB 210, Serial Number: TUV 1

Date of Test and Modification State

24, 27 and 29 October 2008 - Modification State 0

Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.

Test Results

Digital Message

36 Hex Code: FFFE2F8COEF9C0637FDFF83D15B783EOF66C

Beacon Id Format......... 30 Hex Id, Long Message, Bits 25-144
15 Hex (Bits 26- 85) 193DF380C6FFBFF 193DF380C6FFBFF Default_Id
30 Hex (Bits 25-144) 8C9EF9C0637FDFF83D15B783EOQF66C

26 30 34 38 42 46 50 54 58 62 66 70 74 78 82
| | | | | | | | | | | | | I I

1 0001 1001 0011 1101 1111 0011 1000 0000 11060 0110 1111 1111 1011 1111 1111
0000 0111 1010 0010 1011 0110 1111 0000 0111 1100 0001 1110 1100 1101 100

| | | | | | | | | | | | | | |
86 90 94 98 102 106 110 114 118 122 126 130 134 138 142

Field Name Bit Pos Value Decode Bits
Format Flag 25 1 Long Message 1
Protocol Flag 26 0 Location NEW 0
MID 27- 36 201 ALBANIA 0011 0010 01
Protocol Code 37- 40 14 Test Serial (Standard) 1110
Spare 41- 64 1111 1001 1100 0000 0110 0011
Coarse Position 65- 85 DEFAULT 0111 1111 1101 1111 1111 1
BCH Encoded 86-106 Errors=0 0000 0111 1010 0010 1011 O
BCH Generated 86-106 0000 0111 1010 0010 1011 O
Long Message 107-144 Data Present

Fixed Bits 107-109 110
Fixed Bit 110 1 1
Encode Pos Device 111 1 Internal 1
121.5 Homing 112 1 YES 1
Position Change 113-132 DEFAULT 1000 0011 1110 0000 1111
Resultant Position --> Not Defined

BCH Encoded 133-144 Errors=0 0110 0110 1100
BCH Generated 133-144 0110 0110 1100

Note: The digital message for VSWR was identical at all three test temperatures.
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2.4

241

24.2

243

24.4

Document 75904389 Report 01 Issue 3

Product Service

SELF-TEST MODE — DECODED MESSAGE

Equipment Under Test
Fastfind PLB 210, Serial Number: TUV 1

Date of Test and Modification State

24, 27 and 29 October 2008 - Modification State 0

Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.

Test Results

Digital Message

36 Hex Code: FFFEDO8COEF9C0637FDFF83D15B7

Beacon Id Format......... 22 Hex Id, Short Message, Bits 25-112
15 Hex (Bits 26- 85) 193DF380C6FFBFF 193DF380C6FFBFF Default_Id
30 Hex (Bits 25-144) 8C9EF9C0637FDFF83D15B700000000

26 30 34 38 42 46 50 54 58 62 66 70 74 78 82
| | | | | | | | | | | | | I I

1 0001 1001 0011 1101 1111 0011 1000 0000 1100 0110 1111 1111 1011 1111 1111
0000 0111 1010 0010 1011 0110 1110 0000 0000 00AO OO0 00A0 OO0 0000 000

| | | | | | | | | | | | | | |
86 90 94 98 102 106 110 114 118 122 126 130 134 138 142

Field Name Bit Pos Value Decode Bits

Format Flag 25 1 Long Message: bcn entered Short Non-Spec 1
Protocol Flag 26 0 Location NEW 0
MID 27- 36 201 ALBANIA 0011 0010 01
Protocol Code 37- 40 14 Test Serial (Standard) 1110
Spare 41- 64 1111 1001 1100 0000 0110 0011
Coarse Position 65- 85 DEFAULT 0111 1111 1101 1111 1111 1
BCH Encoded 86-106 Errors=0 0000 0111 1010 0010 1011 O
BCH Generated 86-106 0000 0111 1010 0010 1011 O
Fixed Bits 107-109 110
Fixed Bit 110 1 1
Encode Pos Device 111 1 Internal 1
121.5 Homing 112 1 YES 1

>

Resultant Position --> Not Defined

Note 1: Short message produced despite Long Message Format Flag is allowed by the
standard; however the software used to decode the message does not take the self-test
frame sync into account and hence produces an error message.

Note 2: The digital message for Self-test was identical at all three test temperatures.
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Product Service

The maijor items of test equipment used for the above tests are identified in Section 3.1.

2.5 GNSS SELF-TEST MODE
25.1 Equipment Under Test

Fastfind PLB 210, Serial Number: TUV 1
25.2 Date of Test and Modification State

21 November 2008 - Modification State 2
253 Test Equipment Used
254 Test Results

Digital Message Decode

36 Hex Code:

Beacon Id Format..

15 Hex (Bits 26-

30 Hex (Bits 25-144)

26 30 34
| | |

1 0001 1001 0011
0000 1011 1100

FFFEDO8C9F0018CCD701C85E1A37920C0AB2

....... 30 Hex Id, Long Message, Bits 25-144
85) 193E003199AE039 193E0031BF81FEO Default_Id
8C9F0O018CCD701C85E1A37920C0AB2

38 42 46 50 54 58 62 66 70 74 78 82

| | | | | | | | | | | |
1110 0000 0000 0011 0001 1001 1001 1010 1110 0000 0011 1001
0011 0100 0110 1111 0010 0100 0001 1000 0001 0101 ©110 010

86 90 94 98 102 106 110 114 118 122 126 130 134 138 142
Field Name Bit Pos Value Decode Bits
Format Flag 25 1 Long Message 1
Protocol Flag 26 0 Location NEW 0
MID 27- 36 201 ALBANIA 0011 0010 01
Protocol Code 37- 40 15 Test (National) 1111
Serial Number 41- 58 99 0000 0000 0001 1000 11
Medium Position 59- 85 Data Present
Latitude Flag 59 0 North: 0
Latitude Degrees 60- 66 51 51 deg 0110 011
Lat. Minutes /2 67- 71 11 22 min 0101 1
Longitude Flag 72 1 West: 1
Long. Degrees 73- 80 1 1 deg 0000 0001
Long. Minutes /2 81- 85 25 50 min 1100 1
BCH Encoded 86-106 Errors=0 0000 1011 1100 0011 0100 0O
BCH Generated 86-106 0000 1011 1100 0011 0100 O
Long Message 107-144 Data Present
Fixed Bits 107-109 110
More Data Flag 110 1 Position Data in bits 113-132 1
Encode Pos Device 111 1 Internal 1
121.5 Homing 112 1 YES 1
Position Change 113-126 Data Present
Lat. Change Sign 113 1 Plus: 1
Lat. Chg. Minutes 114-115 0 0 min 00
Lat. Chg. Secs /4 116-119 9 36 sec 1001
Long Change Sign 120 0 Minus: 0
Long Chg. Minutes 121-122 0 0 min 00
Long Chg. Secs /4 123-126 3 12 sec 0011

Document 75904389 Report 01 Issue 3

Decode continued on next page...
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Product Service

Resultant Position --> 51.37667 LAT, -1.83000 LONG

51 deg 22 min 36 sec N, 1 deg 49 min 48 sec W
National Use 127-132 0 Default 0000 00
BCH Encoded 133-144 Errors=0 1010 1011 0010
BCH Generated 133-144 1010 1011 0010

Note: The digital message for GNSS Self-test was identical at all three test temperatures.

Position Error

Position Latitude Longitude
Input ©® N 51° 22' 35" W 001° 49' 50"
Output (as decoded message above) N 51° 22' 36" W 001° 49' 48"
Error 49.5m

Positional accuracy was estimated using the Haversine Formula, Earth’s radius taken as
6367km.

@ Input from GPS simulator.

Maximum GNSS Self-test Duration

EUT was placed in the GNSS Self-test mode with no GPS signals applied, current draw from
the battery was monitored and the “Power up” and “Power down” times noted.

The interval was 5 minutes and 4 seconds.

Maximum Number of GNSS Self-tests

The EUT operational counters were reset and GNSS Self-tests were conducted repeatedly until
the EUT indicated that no more were possible. The number of tests was noted.

The maximum number of GNSS Self-tests allowed by the EUT was 10.
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Product Service

2.6 THERMAL SHOCK

2.6.1 Equipment Under Test
Fastfind PLB 210, Serial Number: TUV 1

2.6.2 Date of Test and Modification State

29 October 2008 - Modification State 0

2.6.3 Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.

2.6.4 Test Results

Nominal Frequency

Manuf:- McMurdo A2.2 Thermal Shock Job No:- 75904389
Model:- FastFind PLB 210 Stage:-
Ser No:- TUV 1 . Date:-  29/10/2008
Nominal Frequency
+3.0E3
+2.0E3
+1.0E3
0.00HZ
-1.0E3
-2.0E3
'3'°E3WWTWWWTWWVTWWWTWWWWWWWW
0 20 40 60 80 100 120
Minutes
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Short Term Stability

Manuf:- McMurdo A2.2 Thermal Shock Job No:- 75904389
Model:- FastFind PLB 210 Stage:-
Ser No:- TUV 1 Short Term Stability Date:- 29/10/2008
3.0E-9
2.5E-9
2.0E-9
1.5E-9
1.0E-9
0.5E-9
N
O'OE'QWWTWWWTWWWWWWTWWWWWWW
0 20 40 60 80 100 120
Minutes
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Medium Term Stability, Mean Slope

Manuf:- McMurdo A2.2 Thermal Shock Job No:- 75904389
Model:- FastFind PLB 210 Stage:-
Ser No:- TUV 1 Medium Term Stability - slope Date:- 29/10/2008
+3.0E-9
+2.0E-9
+1.0E-9
0.00E-9 == Nc~—— T o—— o~ o~
-1.0E-9
-2.0E-9
3089 [T T T T T T T T T
0 20 40 60 80 100 120
Minutes
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Medium Term Stability, Residual Frequency Variation

Manuf:- McMurdo A2.2 Thermal Shock Job No:- 75904389
Model:- FastFind PLB 210 Stage:-
SerNo- TUV 1 Medium Term Stability - Res. Freq. Var Date:-  29/10/2008
+6.0E-9
+5.0E-9
+4.0E-9
+3.0E-9
+2.0E-9
+1.0E-9 -
\
‘ e ‘,7= U N ~ N/ —
O'OOE'QWWWTWWWTTWWW“WWWWWW
0 20 40 60 80 100 120
Minutes
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Output Power

Manuf:- McMurdo A2.2 Thermal Shock Job No:- 75904389
Model:- FastFind PLB 210 Stage:-
Ser No:- TUV 1 Output Power Level Date:- 29/10/2008
40dBm
39dBm
38dBm
37dBm
36dBm
35dBm
34dBTWWﬂWWTWWWWWWWWWWWWWWW
0 20 40 60 80 100 120
Minutes
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Digital Message

Message Content

Expected Message FFFE2F8COEF9C0637FDFF83D15B783EOF66C
Actual Message FFFE2F8COEF9C0637FDFF83D15B783EOQF66C
Message Error Count 00

Beacon Id Format......... 30 Hex Id, Long Message, Bits 25-144

15 Hex (Bits 26- 85)
30 Hex (Bits 25-144)

193DF380C6FFBFF 193DF380C6FFBFF Default_Id
8C9EF9C0637FDFF83D15B783EOF66C

26 30 34 38 42 46 50 54 58 62 66 70 74 78 82
I I I I I I I I I I I I I I I

1 0001 1001 0611 1161 1111 0011 1600 00600 1100 6110 1111 1111 1011 1111 1111
0000 0111 1010 0010 1011 0110 1111 0000 0111 1100 0001 1110 1100 1101 100

I I I I I I I I I I I I I I I
86 90 94 98 102 106 110 114 118 122 126 130 134 138 142

Field Name Bit Pos Value Decode Bits
Format Flag 25 1 Long Message 1
Protocol Flag 26 0 Location NEW 0
MID 27- 36 201 ALBANIA 0011 0010 01
Protocol Code 37- 40 14 Test Serial (Standard) 1110
Spare 41- 64 1111 1001 1100 0000 0110 0011
Coarse Position 65- 85 DEFAULT 0111 1111 1101 1111 1111 1
BCH Encoded 86-106 Errors=0 0000 0111 1010 0010 1011 O
BCH Generated 86-106 0000 0111 1010 0010 1011 O
Long Message 107-144 Data Present

Fixed Bits 107-109 110
Fixed Bit 110 1 1
Encode Pos Device 111 1 Internal 1
121.5 Homing 112 1 YES 1
Position Change 113-132 DEFAULT 1000 0011 1110 0000 1111
Resultant Position --> Not Defined

BCH Encoded 133-144 Errors=0 0110 0110 1100
BCH Generated 133-144 0110 0110 1100
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2.7

27.1

2.7.2

2.7.3

2.7.4

Product Service

OPERATING LIFETIME AT MINIMUM TEMPERATURE

Equipment Under Test
Fastfind PLB 210, Serial Number: TUV 1

Date of Test and Modification State

01 to 03 October - Modification State 0

Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.

Test Results

Nominal Frequency

Manuf:- McMurdo A2.3 Low Temp Life Job No:- 75904389\OpL.ife5
Model:- FastFind PLB 210 Stage:-
Ser No:- TUV 1 . Date:-  03/10/2008
Nominal Frequency
+3.0E3
+2.0E3
+1.0E3
0.00Hz
-1.0E3
-2.0E3
'3'°E3WWWTWWWTWWWWWTWWWWWWW
0 8 16 24 32 40 48
Hours
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Short Term Stability

Manuf:- McMurdo A2.3 Low Temp Life Job No:- 75904389\OpL.ife5
Model: FastFind PLB 210 Stage:-
Ser No:- TUV 1 Short Term Stability Date:-  03/10/2008
3.0E-9
2.5E-9
2.0E-9
1.5E-9
1.0E-9
0.5E-9
OOE'g e ban ey P R e Audanan L dul 0 ad, o b b g 40 andd g d
0 8 16 24 32 40 48
Hours
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Medium Term Stability, Mean Slope

Manuf:- McMurdo A2.3 Low Temp Life Job No:- 75904389\OpL.ife5
Model:- FastFind PLB 210 Stage:-
Ser No:- TUV 1 Medium Term Stability - slope Date:-  03/10/2008
+3.0E-9
+2.0E-9
+1.0E-9

-1.0E-9
-2.0E-9
0 8 16 24 32 40 48

Hours
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Medium Term Stability, Residual Frequency Variation

Product Service

Manuf:- McMurdo A2.3 Low Temp Life Job No:- 75904389\OpL.ife5
Model:- FastFind PLB 210 Stage:-
SerNoi- TUV 1 Medium Term Stability - Res. Freq. Var Date:-  08/10/2008
+6.0E-9
+5.0E-9
+4.0E-9
+3.0E-9
+2.0E-9
+1.0E-9

M 4 4d 4

mﬁ 4 | )|

Hours

40 48
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Output Power

Manuf:- McMurdo A2.3 Low Temp Life Job No:- 75904389\OpL.ife5
Model:- FastFind PLB 210 Stage:-

Ser No:- TUV 1 Output Power Level Date:- 03/10/2008
40dBm

39dBm

38dBm

37dBm

Y
AN
N\
\\
35dBm \
\
\
AY
34dBTWWWﬂWWWﬂWWWWWWWWWWW
0 8 16 24 32 40 48

Hours
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Digital Message

Message Content

Expected Message FFFE2F8COEF9C0637FDFF83D15B783EOF66C
Actual Message FFFE2F8COEF9C0637FDFF83D15B783EOQF66C
Message Error Count 00

Beacon Id Format......... 30 Hex Id, Long Message, Bits 25-144

15 Hex (Bits 26- 85)
30 Hex (Bits 25-144)

193DF380C6FFBFF 193DF380C6FFBFF Default_Id
8C9EF9C0637FDFF83D15B783EOF66C

26 30 34 38 42 46 50 54 58 62 66 70 74 78 82
I I I I I I I I I I I I I I I

1 0001 1001 0611 1161 1111 0011 1600 00600 1100 6110 1111 1111 1011 1111 1111
0000 0111 1010 0010 1011 0110 1111 0000 0111 1100 0001 1110 1100 1101 100

I I I I I I I I I I I I I I I
86 90 94 98 102 106 110 114 118 122 126 130 134 138 142

Field Name Bit Pos Value Decode Bits
Format Flag 25 1 Long Message 1
Protocol Flag 26 0 Location NEW 0
MID 27- 36 201 ALBANIA 0011 0010 01
Protocol Code 37- 40 14 Test Serial (Standard) 1110
Spare 41- 64 1111 1001 1100 0000 0110 0011
Coarse Position 65- 85 DEFAULT 0111 1111 1101 1111 1111 1
BCH Encoded 86-106 Errors=0 0000 0111 1010 0010 1011 O
BCH Generated 86-106 0000 0111 1010 0010 1011 O
Long Message 107-144 Data Present

Fixed Bits 107-109 110
Fixed Bit 110 1 1
Encode Pos Device 111 1 Internal 1
121.5 Homing 112 1 YES 1
Position Change 113-132 DEFAULT 1000 0011 1110 0000 1111
Resultant Position --> Not Defined

BCH Encoded 133-144 Errors=0 0110 0110 1100
BCH Generated 133-144 0110 0110 1100
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Battery Current Measurement Results

The discharge current for the batteries was measured for each of the following beacon states.

Beacon in the Off or Standby State, "Standby Current"
Beacon performing a Self-test, "Self-test Current”
Beacon activated and transmitting, "Operating Current"

The individual tests were conducted for the following durations:

Standby Current 20 minutes (1199920 ms)
Self-test Current 11.6 seconds (11588 ms)
GPS Test Current : 5.12 minutes (307443 ms)
Operating Current : 5 minutes (299840 ms)

Assumptions / Supplied Data

Battery Replacement Interval
Battery Capacity

Battery Self Drain

Self-test Interval

GPS Tests

Test Results

Mode Current
Standby Current
Self-test Current
GPS Test Current
Operating Current

Document 75904389 Report 01 Issue 3

. 6 years

1 1.55 Ah

1 1.00 % per year

: 12 tests per year

: 10 tests per life of beacon (limited)

Accumulated Charge / Time
65295829.74 pC / 1199920 ms

413152 uC / 11588 ms
9867346 uC / 307443 ms
9040723.02 uC / 299840 ms

Product Service

54.42 nA
35.65 mA
32.09 mA
30.15 mA
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Battery Preconditioning / Discharge Time Calculations

Battery Self Drain =  Capacity - [(100% - Self Drain/Year%)RePecement ntenal y capacity]
= 1.55- (1- 0.0100)® x 1.55) =0.0907 Ah

Standby Drain = Hours per year x Battery Replacement Interval x Standby Current
= 365x24 X 6 x 54.42 x 10° = 0.0029 Ah

Worst Case = 1.65 0.0029 Ah = 0.0047 Ah

Self-test Drain

Self-tests per battery x Self-test Current x Self-test duration (in hours)
12x 6+ 10) x 3565 x 10%x (12 /3600) = 0.0094 Ah
1.65 0.0094 Ah = 0.0155 Ah

"
—

Worst Case

GPS Test Drain

Self-tests per beacon x Self-test Current x Self-test duration (in hours)

= 10 x 3209 x10%x (5.1 /60) + 10 x ( 0.4A * 0.52 / 3600 ) = 0.0280 Ah
Worst Case = 1.65 x 0.0280 Ah = 0.0462 Ah
Total Drain =  Self Drain + Standby Drain (Worst Case) + Self-test Drain (Worst Case)
= 0.0907 + 0.0047 + 0.0155 + 0.0462 = 0.1571 Ah
Battery Preconditioning / Discharge Time = Worst Case drain / Operational Current
= 01571 / (30.15 x107)
= 5.21 hours

5.21 hours = 5 hours and 13 minutes. EUT Battery was discharged by operating the beacon
into a 50Q load (the same configuration in which the operating current was measured).

Note: Measurements were all conducted in the 50Q-conducted configuration with the
exception of the Self-test current. This was to enable accurate “real life” equivalent
measurements as, in the conducted configuration; the EUT would not pass its Self-test
routine and produce the three confirmation flashes of the White LED light.

In this configuration the peak current is less than in the operating mode, this is
apparently due to antenna mismatch as, with the antenna extended; the peak current
was similar to that of the operating mode. Since the normal Self-test physical
configuration would be with the ‘safely cap’ on, the measurements shown and used in
the calculations are that with the antenna folded in that position.

10 406 bursts were added to the GNSS self test. Since the normal Self-test physical

configuration would be with the ‘safely cap’ on, the measurements shown and used in
the calculations are that with the antenna folded in that position.
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Battery Current Measurement Results (Standby Mode Graphs)

Product Service
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Battery Current Measurement Results (Self-test Mode Graphs)

Product Service

500

Self-test Current vs Time

450

400

350

300

250

Current [mA]

200

150

100

50

AN N

LU U

Time [s]

8 10

12

450

Self-test Accumulated Charge vs Time

400

350

300

250

200

Charge [mC]

150

100

. ___J

Time [s]

12

Document 75904389 Report 01 Issue 3

Page 45 of 79



Product Service

Battery Current Measurement Results (GPS Self-test Mode Graphs)
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2.8

2.8.1

2.8.2

2.8.3

2.8.4

Product Service

FREQUENCY STABILITY WITH TEMPERATURE GRADIENT

Equipment Under Test
Fastfind PLB 210, Serial Number: TUV 1

Date of Test and Modification State

17 to 20 October 2008 - Modification State 0

Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.

Test Results

Nominal Frequency

Manuf:- McMurdo A2.4 Temp Gradient Job No:- 75904389\OpL.ife2
Model:- FastFind PLB 210 Stage:-
Ser No:- 1uv 1 . Date:- 19/10/2008
Nominal Frequency
+3.0E3
+2.0E3
+1.0E3
0.00Hz
-1.0E3
-2.0E3
GOEgWWWﬂWWWﬂWWWWWWWWWW
0 6 12 18 24 30 36
Hours
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Short Term Stability

Manuf:- McMurdo A2.4 Temp Gradient Job No:- 75904389\OpL.ife2
Model:- FastFind PLB 210 Stage:-
Ser No:- TUV 1 Short Term Stability Date:- 19/10/2008

3.0E-9

2.5E-9

2.0E-9

1.5E-9

1.0E-9

0.5E-9

O'OE_QWWWTWWWWWWWWWWWWW

Hours
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Medium Term Stability, Mean Slope

Manuf:- McMurdo A2.4 Temp Gradient Job No:- 75904389\OpL.ife2
Model:- FastFind PLB 210 Stage:-
Ser No:- TUV 1 Medium Term Stability - slope Date:- 19/10/2008
+3.0E-9.
+2.0E-9.
+1.0E-9
S el .
000E O e A e TS
A 227, %aY At A aad
-1.0E-9
-2.0E-9
3089 MR RN M M M M N R L R MR R U R Y
0 6 12 18 24 30 36
Hours

Document 75904389 Report 01 Issue 3 Page 50 of 79



Medium Term Stability, Residual Frequency Variation

Product Service

Manuf:- McMurdo A2.4 Temp Gradient Job No:- 75904389\OpL.ife2
Model:- FastFind PLB 210 Stage:-
SerNo:- TUV 1 Medium Term Stability - Res. Freq. Var Date:-  19/10/2008
+6.0E-9.
+5.0E-9.
+4.0E-9.
+3.0E-9.
+2.0E-9
+1.0E-9.

Hours

WMMM“
O'OOE@W@

30 36
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Output Power

Manuf:- McMurdo A2.4 Temp Gradient Job No:- 75904389\OpL.ife2
Model:- FastFind PLB 210 Stage:-
Ser No:- TUV 1 Date:-  19/10/2008

Output Power Level

40 dBm

39 dBm

38 dBm

37 dBm

36 dBm A

35dBm

34 dBm — 1t v r . r r 1. r 1 Tr t 1 Tt fr T T Tt [ T T T T T T

Hours
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Digital Message

Message Content

Expected Message FFFE2F8COEF9C0637FDFF83D15B783EOF66C
Actual Message FFFE2F8COEF9C0637FDFF83D15B783EOQF66C
Message Error Count 00

Beacon Id Format......... 30 Hex Id, Long Message, Bits 25-144

15 Hex (Bits 26- 85)
30 Hex (Bits 25-144)

193DF380C6FFBFF 193DF380C6FFBFF Default_Id
8C9EF9C0637FDFF83D15B783EOF66C

26 30 34 38 42 46 50 54 58 62 66 70 74 78 82
I I I I I I I I I I I I I I I

1 0001 1001 0611 1161 1111 0011 1600 00600 1100 6110 1111 1111 1011 1111 1111
0000 0111 1010 0010 1011 0110 1111 0000 0111 1100 0001 1110 1100 1101 100

I I I I I I I I I I I I I I I
86 90 94 98 102 106 110 114 118 122 126 130 134 138 142

Field Name Bit Pos Value Decode Bits
Format Flag 25 1 Long Message 1
Protocol Flag 26 0 Location NEW 0
MID 27- 36 201 ALBANIA 0011 0010 01
Protocol Code 37- 40 14 Test Serial (Standard) 1110
Spare 41- 64 1111 1001 1100 0000 0110 0011
Coarse Position 65- 85 DEFAULT 0111 1111 1101 1111 1111 1
BCH Encoded 86-106 Errors=0 0000 0111 1010 0010 1011 O
BCH Generated 86-106 0000 0111 1010 0010 1011 O
Long Message 107-144 Data Present

Fixed Bits 107-109 110
Fixed Bit 110 1 1
Encode Pos Device 111 1 Internal 1
121.5 Homing 112 1 YES 1
Position Change 113-132 DEFAULT 1000 0011 1110 0000 1111
Resultant Position --> Not Defined

BCH Encoded 133-144 Errors=0 0110 0110 1100
BCH Generated 133-144 0110 0110 1100
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2.9

29.1

2.9.2

293

294

Product Service

SATELLITE QUALITATIVE TESTS

Equipment Under Test
Fastfind PLB 210, Serial Number: TUV 1

Date of Test and Modification State

Config’ 7 — 20 November 2008 at 20:00 to 21 November 2008 at 10:00 - Modification State 2
Config’ 8 — 19 November 2008 at 20:00 to 20 November 2008 at 10:00 - Modification State 1
Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.

Test Results

Note: For both the following configurations the modulus of the CTA (Cross Track Angle) has
been taken of the original results (some were supplied as negative numbers).

Configuration 7

Beacon 15 Hex ID: 193DF 380C6 FFBFF
Actual location of the test beacon: Latitude: 052° 14.447’N
Longitude: 001° 43.970'W

Ssolic | pacy'” | [sHexIDProvded | Dopoler | Dol | power | on | STA | Locsten
Number (dBm)

S9 33317 | 193E0 031BF 81FEQ 50.81642 -1.20054 -123.69 09:36:28 8.256 0.273
S11 10848 | 193E0 031BF 81FEQ 50.81862 -1.19806 -126.13 08:23:25 18.182 0.051
S7 54718 | 193E0 031BF 81FEQ 50.76291 -1.41870 -129.40 08:12:30 20.620 16.687
S7 54717 | 193E0 031BF 81FEO 50.82194 -1.19413 -118.15 06:33:59 7.856 0.492
S8 42094 | 193E0 031BF 81FEQ 50.81753 -1.19439 -123.24 06:36:05 4.894 0.252
S8 42093 | 193E0 031BF 81FEQ 50.81835 -1.19935 -120.01 04:55:09 10.740 0.108
S7 54716 | 193E0 031BF 81FEQ 50.84405 -1.22076 -123.54 04:54.07 7.448 3.294
S10 18061 | 193E0 031BF 81FEQ 50.82261 -1.19479 -127.64 04:39:26 18.371 0.536
S10 18060 | 193E0 031BF 81FEQ 50.81850 -1.19584 -122.96 02:59:47 4.853 0.144
S10 18059 | 193E0 031BF 81FEQ 50.81703 -1.20067 -125.00 01:18:43 10.831 0.237
S9 33311 | 193E0 031BF 81FEQ 50.81592 -1.19352 -128.72 23.06:54 19.190 0.394
S11 10842 | 193E0 031BF 81FEQ 50.82139 -1.19349 -120.17 21:52:38 9.399 0.469
S11 10841 | 193E0 031BF 81FEQ 50.82205 -1.19918 -113.28 20:12:23 6.081 0.440
S9 33310 | 193E0 031BF 81FEQ 50.82047 -1.19120 -123.31 21.25:54 3.252 0.531

number of Doppler solution within 5km with1°<CTA < 21°
number of satellite passes over test duration with1°<CTA <21°

Ratio of successful solutions =

=1 =92.9%

1

N
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Configuration 8

Beacon 15 Hex ID:

Actual location of the test beacon:

193DF 380C6 FFBFF

Latitude: 052° 14.447°'N

Product Service

Longitude: 001° 43.970'W

Satellite Satellte 15 Hex ID Provided by Doppler Doppler Mean Rx CTA Location
D Pass |yt Latude | Longitude | Power(dBm) | 'CA (deg) | B
Number 9 Y (km)

S10 18045 | 993F4 0018C 00F9D 50.81702 -1.20167 -131.77 01:29:20 9.148 0.299

S11 10828 | 993F4 0018C 00F9D 50.82224 -1.19266 -124.41 22:13:33 12.716 0.579

S9 33296 | 993F4 0018C 00F9D 50.82301 -1.19636 -126.35 21:49:12 6.904 0.546

S11 10827 | 993F4 0018C 00F9D 50.82440 -1.20191 -123.30 20:33:00 3.004 0.748

S9 33295 | 993F4 0018C 00F9D 50.82526 -1.21014 -126.42 20:09:20 8.351 1.168

Ratio of successful solutions =

number of Doppler solution within 5km with1° < CTA <21°

Document 75904389 Report 01 Issue 3
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=100%

number of satellite passes over test duration with1° < CTA <21°
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2.10

2.10.1

2.10.2

2.10.3

2.104

Product Service

ANTENNA CHARACTERISTICS

Equipment Under Test
Fastfind PLB 210, Serial Number: TUV 1

Date of Test and Modification State

09 October 2008 - Modification State 0

Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.

Test Results

Configuration 4 (Figure B.5)

Elevation Angle (degrees)
10 20 30 40 50

A;:T‘feth EIRP Ant EIRP Ant EIRP Ant EIRP Ant EIRP Ant
(degrgees) dBm dBi dBm dBi dBm dBi dBm dBi dBm dBi
0 39.3 2.15 39.7 2.51 365 | -067 | 336 | -358 | 308 | -6.42
) 395 | 228 39.9 2.72 369 | 032 | 354 | 179 | 339 | -3.30
180 397 | 247 | 402 2.95 369 | 034 | 352 | 202 | 342 | -3.04
270 398 | 258 | 403 3.07 368 | 044 | 330 | 419 | 301 | -7.14

ElRPLOSS = Ptamb - PtEOL = (3651 - 3608) =0.43dB

EIRPmaxcor. = MAX [EIRP nax, (EIRPmax - EIRP 0ss)] = MAX (40.3, 39.8) = 40.3dBm
EIRPmngo. = MIN [EIRPmin, (EIRPmin - EIRPLoss)] = MIN (30.8, 30.4) = 30.4dBm

Ptamb is the power at ambient from the summary table

PteoL is the power at the end of Operating Life at Minimum Temperature
EIRPax is the maximum EIRP from the antenna characteristics spreadsheet
EIRP, is the minimum EIRP from the antenna characteristics spreadsheet
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Configuration 3: (Figure B.2)

Elevation Angle (degrees)
10 20 30 40 50
A;:gj‘féh EIRP | Ant | EIRP | Ant | EIRP | Ant | EIRP | Ant | EIRP | Ant
(degrees) dBm dBi dBm dBi dBm dBi dBm dBi dBm dBi
0 38.6 1.35 42.0 4.82 41.8 4.63 37.3 0.08 34.8 -2.35
30 38.8 1.56 42.0 4.83 41.6 4.41 37.1 -0.07 35.7 -1.50
60 38.7 1.53 41.9 4.72 41.3 4.08 37.0 -0.22 36.2 -1.01
90 38.7 1.52 42.0 4.75 415 4.28 36.9 -0.29 36.1 -1.14
120 38.6 1.41 41.7 4.47 41.2 3.97 36.7 -0.49 36.1 -1.07
150 38.5 1.31 42.0 4.79 414 4.19 36.8 -0.42 36.0 -1.25
180 38.4 1.21 41.9 4.71 414 4.18 36.6 -0.60 35.5 -1.71
210 38.5 1.30 42.2 4.99 41.8 4.55 36.8 -0.42 34.9 -2.33
240 38.5 1.31 421 4.90 42.0 4.76 37.1 -0.13 343 -2.90
270 38.7 1.51 421 4.85 42.0 4.85 371 -0.06 34.0 -3.18
300 38.7 1.53 421 4.94 421 4.89 37.3 0.10 337 -3.47
330 38.7 1.54 41.9 472 41.9 4.71 37.3 0.13 343 -2.91
Elevation Angle (degrees)
10 20 30 40 50
Azimuth
Angle Vv Vh Vv Vh Vv Vh Vv Vh Vv Vh
(degrees)
0 110.00 | 90.50 113.10 | 86.70 112.10 | 96.00 106.20 | 96.00 102.50 | 87.60
30 110.20 | 91.20 113.10 | 89.30 111.90 | 95.20 106.10 | 95.20 103.40 | 86.70
60 110.20 | 87.30 113.00 | 87.30 111.60 | 93.30 106.10 | 92.80 103.90 | 86.40
90 110.20 | 86.70 113.00 | 92.50 111.80 | 92.90 106.20 | 84.20 103.80 | 84.10
120 110.10 | 81.60 112.70 | 93.80 111.50 | 92.20 106.00 | 83.50 103.70 | 90.80
150 110.00 | 75.80 113.00 | 95.70 111.70 | 93.50 106.00 | 89.20 103.30 | 93.60
180 109.90 | 78.00 112.90 | 96.30 111.70 | 93.40 105.70 | 92.80 102.60 | 94.90
210 110.00 | 65.60 113.20 | 95.60 112.10 | 90.90 106.00 | 89.20 101.90 | 94.70
240 110.00 | 83.90 113.10 | 96.30 112.30 | 91.70 106.30 | 89.10 101.60 | 92.40
270 110.20 | 83.40 113.10 | 92.80 112.40 | 90.50 106.40 | 87.30 101.50 | 90.20
300 110.20 | 87.20 113.20 | 91.20 11240 | 94.30 106.50 | 90.70 101.40 | 85.80
330 110.20 | 89.90 113.00 | 87.70 112.20 | 95.40 106.40 | 94.10 102.00 | 84.70
Min
(Vv-Vh) 19.00 16.60 16.10 10.20 7.20*

*Four out of 60 points is 6.67%, the maximum limit is 20%

EIRP_oss = Ptamb - PteoL = (36.51 - 36.08) = 0.43dB

EIRPhaxeor = MAX [EIRPax, (EIRPmax - EIRPLoss)] = MAX (42.2, 41.8) = 42.2dBm
EIRPmineor = MIN [EIRPin, (EIRPmin - EIRP0ss)] = MIN (33.7, 33.3) = 33.3dBm
Ptamb is the power at ambient from the summary table

PteoL is the power at the end of Operating Life at Minimum Temperature

EIRPax is the maximum EIRP from the antenna characteristics spreadsheet
EIRP, is the minimum EIRP from the antenna characteristics spreadsheet
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2.11 BEACON CODING SOFTWARE
2.11.1 Test Results

Test completed by customer, results submitted to TUV Product Service Ltd can be found at
Annex A
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2.12

2121

2.12.2

2.12.3

2.12.4

Document 75904389 Report 01 Issue 3

Product Service

NAVIGATION SYSTEM — USER LOCATION PROTOCOL

Equipment Under Test

Fastfind PLB 210, Serial Number: TUV 1

Date of Test and Modification State

Position Acquisition Time and Position Accuracy: 21 November 2008 - Modification State 2
All other tests: 19 November 2008 - Modification State 1

Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.

Test Results

Position Data Default Values

The beacon was activated without receiving GPS signals and operated for 30 minutes.
Message content was checked for all bursts during this period.

36 Hex Message Message Count

FFFE2FCC9FA000C6007CE991E56FEOFF0146 37

Position Acquisition Time and Position Accuracy

A3.8.2.1: Location 50° 52.131°N, 001° 14.694'W ©

A3.8.2.2: Location 51° 22.583'N, 001°49.833'W @

Operation C/S T.007 Section A3.8.2.1 C/S T.007 Section A3.8.2.2

Configuration Time to Acquire Location Error in Time to Acquire Location Error in
Position (sec) metres Position (sec) metres

Water ground plane N/A N/A N/A N/A

Antenna fixed to

N/A N/A N/A N/A
ground plane
Beacon on ground 51 1545.2 51 3372.8
plane
Beacon above 51 1545.2 51 3372.8
ground plane
Other (specify) N/A N/A N/A N/A

Positional accuracy was estimated using the Haversine Formula, Earth’s radius taken as
6367km.

® GPS Site Survey — Live Location
@ Input from GPS simulator.

Page 59 of 79



Product Service

Encoded Position Data Update Interval

Location: N 1° 3.500° W 1°2.500' @

Time from activation to 1% 51s

message

First Message Acquired at | 10:54:35 FFFE2FCC9FA000C6007CE991E560230110F4
Data Acquired at 10:54:35 FFFE2FCC9FA000C6007CE991E560230110F4
Location: N 3°23.5000 W 5°6.250' @

First Message Acquired at | 10:56:15 FFFE2FCC9FA000C6007CE991E560230110F4
Data Updated at 11:18:44 FFFE2FCC9FA000C6007CE991E5606D0520AF
Data Update Interval 22 minutes 29 seconds

Position Clearance After Deactivation

Following the Encoded Position Data Update Interval test, the beacon was deactivated and
reactivated without providing navigation data.

Deactivated at 11:19:00

Time from re-activation to 1% 51s

message

Default data present 11:20:43 FFFE2FCC9FA000C6007CE991E56FEQOFF0146

Position Data Input Update Interval

Test not applicable.

Last Valid Position

Location: N 51°22.583° W 1°49.833 @

Time from activation to 1% 51s

message

First Message Acquired at 18:26:04 FFFE2FCC9FA000C6007CE991E56FEOFF0146
Data Acquired at 18:26:56 FFFE2FCC9FA000C6007CE991E5666D01C026

GPS Signal Navigation

Data Removed 18:27:06

Pasitions) o 22:25:49 FFFE2FCCOFAQ00C6007CE991E5666D01C026
First Message with Default | 5.26:41 FFFE2FCCIFAQ00C6007CE991ES6FEOFFO146
Last Valid Position Held 239 minutes 55 seconds

@ Input from GPS simulator.

Coarse Position and Delta Offset

Test data supplied by applicant, see Annex A.
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2.131

2.13.2

2.13.3

2.13.4
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Product Service

NAVIGATION SYSTEM — STANDARD LOCATION PROTOCOL

Equipment Under Test
Fastfind PLB 210, Serial Number: TUV 1

Date of Test and Modification State

Position Acquisition Time and Position Accuracy: 21 November 2008 - Modification State 2

All other tests: 14 and 17 November 2008 - Modification
State 1

Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.

Test Results

Position Data Default Values

The beacon was activated without receiving GPS signals and operated for 30 minutes.
Message content was checked for all bursts during this period.

36 Hex Message Message Count

FFFE2F8COEF9C0637FDFF83D15B783E0F66C 37

Position Acquisition Time and Position Accuracy

A3.8.2.1: Location 50° 52.131°N, 001° 14.694'W @

A3.8.2.2: Location 51° 22.583'N, 001° 49.833'W @

Operation C/S T.007 Section A3.8.2.1 C/S T.007 Section A3.8.2.2

Configuration Time to Acquire Location Error in Time to Acquire Location Error in
Position (sec) metres Position (sec) metres

Water ground plane N/A N/A N/A N/A

Antenna fixed to N/A N/A N/A N/A

ground plane

Beacon on ground 151 328 103 50.1

plane ’ ’

Beacon above 51 328 51 50.1

ground plane ’ ’

Other (specify) N/A N/A N/A N/A

Positional accuracy was estimated using the Haversine Formula, Earth’s radius taken as
6367km.

® GPS Site Survey — Live Location
@ Input from GPS simulator.
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Encoded Position Data Update Interval

Location: N 51°22.583 W 1°49.833' ©

Time from activation to 1% 51s

message

First Message Acquired at | 11:23:38 FFFE2F8COEF9C06333A03ECA66771DA4D4D0
Data Acquired at 11:23:38 FFFE2F8C9EF9C06333A03ECA66771DA4D4D0
Location: N 50°48.683° W 1°37.417° ©

First Message Acquired at | 11:46:57 FFFE2F8C9EF9C06333A03ECA66771DA4D4D0
Data Updated at 11:47:48 FFFE2F8C9EF9C06332E038A8BFB78E8792E8
Data Update Interval 24 minutes 10 seconds

Position Clearance After Deactivation

Following the Encoded Position Data Update Interval test, the beacon was deactivated and
reactivated without providing navigation data.

Deactivated at 12:49:39

Time from re-activation to 1% 51s

message

Default data present 12:55:01 FFFE2F8C9EF9C0637FDFF83D15B783E0F66C

Position Data Input Update Interval

Test not applicable.

Last Valid Position

Location: N 50° 52.1217 W 1° 14.685 ©®

Time from activation to 1% 51s

message

First Message Acquired at 09:38:41 FFFE2F8C9EF9C06332E02BC44E379C8051C4
Data Acquired at 09:38:41 FFFE2F8C9EF9C06332E02BC44E379C8051C4

GPS Signal Navigation
Data Removed

Last Message with

L 13:37:38 FFFE2F8COEF9C06332E02BC44E379C8051C4
Positional Data

E‘;f; Message with Default | 43 3550 FFFE2F8COEF9C0637FDFF83D15B783E0F66C
Last Valid Position Held 238 minutes 57 seconds

® GPS Site Survey — Live Location

Coarse Position and Delta Offset

Test data supplied by applicant, see Annex A.
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2.141

2.14.2

2.14.3

2.14.4
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Product Service

NAVIGATION SYSTEM — NATIONAL LOCATION PROTOCOL

Equipment Under Test
Fastfind PLB 210, Serial Number: TUV 1

Date of Test and Modification State

Position Acquisition Time and Position Accuracy: 21 November 2008 - Modification State 2
All other tests: 18 November 2008 - Modification State 1
Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.

Test Results

Position Data Default Values

The beacon was activated without receiving GPS signals and operated for 30 minutes.
Message content was checked for all bursts during this period.

36 Hex Message Message Count

FFFE2F8C9F0018DFCOFF04F9E4379F3C0010 37

Position Acquisition Time and Position Accuracy

A3.8.2.1: Location 50° 52.131°N, 001° 14.694'W ©

A3.8.2.2: Location 51° 22.583'N, 001°49.833'W @

Operation C/S T.007 Section A3.8.2.1 C/S T.007 Section A3.8.2.2

Configuration Time to Acquire Location Error in Time to Acquire Location Error in
Position (sec) metres Position (sec) metres

Water ground plane N/A N/A N/A N/A

Antenna fixed to N/A N/A N/A N/A

ground plane

Beacon on ground 103 328 51 495

plane ’ ’

Beacon above 51 328 51 495

ground plane ’ ’

Other (specify) N/A N/A N/A N/A

Positional accuracy was estimated using the Haversine Formula, Earth’s radius taken as
6367km.

® GPS Site Survey — Live Location
@ Input from GPS simulator.

Page 63 of 79



Product Service

Encoded Position Data Update Interval

Location: N 51°22.583 W 1°49.833' @

Time from activation to 1% 51s

message

First Message Acquired at | 17:25:56 FFFE2F8C9F0018DFCOFF04F9E4379F3C0010
Data Acquired at 17:26:48 FFFE2F8C9F0018CCD701C85E1A37920C0AB2
Location: N 50°48.683° W 1°37.417 @

First Message Acquired at | 17:27:36 FFFE2F8C9F0018CCD701C85E1A37920C0AB2
Data Updated at 17:50:06 FFFE2F8C9F0018CCB1019D9B45F794240FCD
Data Update Interval 23 minutes 18 seconds

Position Clearance After Deactivation

Following the Encoded Position Data Update Interval test, the beacon was deactivated and
reactivated without providing navigation data.

Deactivated at 18:15:51

Time from re-activation to 1% 51s

message

Default data present 18:18:18 FFFE2F8C9F0018DFCOFF04F9E4379F3C0010

Position Data Input Update Interval

Test not applicable.

Last Valid Position

Location: N 51°22.583° W 1°49.833 @

Time from activation to 1% 51s

message

First Message Acquired at 09:14:08 FFFE2F8C9F0018CCD701C85E1A37920C0AB2
Data Acquired at 09:14:08 FFFE2F8C9F0018CCD701C85E1A37920C0AB2

GPS Signal Navigation

Data Removed 09:14:25

Iﬁisétn:\gﬁ:]fao%?aw”h 13:13:05 FFFE2F8C9F0018CCD701C85E 1A37920C0AB2
Ei;f; Message with Default | 43.43.55 FFFE2F8COF0018DFCOFFO4F9E4379F3C0010
Last Valid Position Held 239 minutes and 47 seconds

@Input from GPS simulator.

Coarse Position and Delta Offset

Test data supplied by applicant, see Annex A.
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SECTION 3

TEST EQUIPMENT USED
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3.1

TEST EQUIPMENT

List of absolute measuring and other principal items of test equipment.

Product Service

Instrument Manufacturer Type No. TE No. | Calibration | Calibration
Period Due
(months)

Sections 2.1, 2.3, 2.4 and 2.5 Beacons - Constant Temperature Tests

Climatic Chamber Heraeus Votsch VMT 04/30 40 - O/P Mon

Power Meter Hewlett Packard 436A 47 12 8-Jul-2009

Power Meter Hewlett Packard 436A 83 12 13-Aug-2009

Climatic Chamber Heraeus Votsch VM 04/100 85 - O/P Mon

Rubidium Frequency Quartzlock A10-B 92 12 2-Jan-2009

Standard

Signal Generator Hewlett Packard 8644A 96 12 17-Apr-2009

Climatic Chamber Votsch VT4002 161 - O/P Mon

Time Interval Analyser Yokogawa TA720 181 12 27-Feb-2009

High Resolution Gould 840 182 12 6-Mar-2009

Oscilloscope

Signal Generator Hewlett Packard 8644A 199 12 29-Jul-2009

Attenuator 10dB/10W) Trilithic HFP-50N 454 12 22-Jul-2009

Attenuator: 6dB/10W Trilithic HFP-50N 476 12 22-Jul-2009

Attenuator: 10dB/20W Narda 766-10 480 12 22-Jul-2009

Signal Generator (100kHz Hewlett Packard 8663A 1063 12 13-Feb-2009

to 2.6GHz)

Termination (50ohm, 15W) | Radio Spares 612-192 2416 12 1-Sep-2009

Distress Beacon RF Unit TUV - 2445 - TU

Stop Clock R.S Components RS328 061 2674 - TU

Beacon RF Unit TUV N/A 3066 - TU

Hygrometer Rotronic 1-1000 3068 12 26-Jun-2009

Termination (50ohm, 2W) Omni-Spectra 3001-6100 3081 12 15-Mar-2009

Termination (50ohm, 15W) | Diamond Antenna DL-30N 3096 12 15-Mar-2009

Termination (50ohm, 15W) | Diamond Antenna DL-30N 3097 12 15-Mar-2009

Attenuator (20dB, 10W) Aeroflex / 23-20-34 3158 12 18-Jun-2009
Weinschel

Attenuator (3dB, 20W) Aeroflex / 23-3-34 3161 12 2-Jun-2009
Weinschel

Attenuator (3dB, 20W) Aeroflex / 23-3-34 3162 12 18-Jun-2009
Weinschel

Attenuator (3dB, 20W) Aeroflex / 23-3-34 3163 12 2-Jun-2009
Weinschel

Thermocouple Fluke 51 3172 12 3-Jul-2009

Thermometer

Thermocouple Fluke 51 3174 12 26-Jun-2009

Thermometer

Bandpass Filter Trilithic 5BE406/35-1-AA | 3205 12 1-Aug-2009

Bandpass filter Trilithic 5BE406/35-1-AA | 3206 12 1-Aug-2009

Time Interval Analyser Yokogawa TA720 704510 3253 12 6-Nov-2008

ScopeCorder Yokogawa DL750 701210 3254 12 6-Nov-2008

Short Circuit TUV Short Cicuit 3272 - TU

Power Sensor Agilent 8482A 3290 12 26-Nov-2008
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Instrument Manufacturer Type No. TE No. | Calibration | Calibration
Period Due
(months)

Sections 2.1, 2.3, 2.4 and 2.5 Beacons - Constant Temperature Tests (continued)

Cable (1m, N type) Rhophase NPS-1601-1000- | 3350 12 22-Apr-2009
NPS

Cable (1m, N Type) Rhophase NPS-1601-1000- | 3354 12 22-Apr-2009
NPS

Cable (2m, N Type) Rhophase NPS-1601-2000- | 3357 12 22-Apr-2009
NPS

Cable (2m, N Type) Rhophase NPS-1601-2000- | 3358 12 22-Apr-2009
NPS

Cable (2m, N Type) Rhophase NPS-1601-2000- | 3359 12 22-Apr-2009
NPS

Cable (3m, N-type) Rhophase NPS-1601-3000- | 3360 12 22-Apr-2009
NPS

Timer ('Electronic Clock R.S Components 870A 3558 - TU

Timer")

Sections 2.12, 2.13 and 2.14 Beacons - Navigation System

Beacon Tester WS Technologies BT 100S 87 - TU

Load (500hm, 15W) Diamond Antenna DL-30N 337 12 1-Sep-2009

Stop Clock R.S Components RS328 061 2674 - TU

GPS/SBAS Simulator Spirent STR4500 3056 - TU

Timer ("Electronic Clock R.S Components 870A 3558 - TU

Timer')

Copper GRP TOV 27cm Diameter 3538 - TU

Section 2.9 Beacons — Satellite Qualitative

Copper GRP | TOV | 27cm Diameter [ 3538 | - | TU
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Instrument Manufacturer Type No. TE No. | Calibration | Calibration
Period Due
(months)

Section 2.7 Beacons - Operating Lifetime

Power Meter Hewlett Packard 436A 47 12 8-Jul-2009

Power Meter Hewlett Packard 436A 83 12 13-Aug-2009

Climatic Chamber Heraeus Votsch VM 04/100 85 - O/P Mon

Rubidium Frequency Quartzlock A10-B 92 12 2-Jan-2009

Standard

Signal Generator Hewlett Packard 8644A 96 12 17-Apr-2009

Load (500hm, 15W) Diamond Antenna DL-30N 337 12 1-Sep-2009

Attenuator: 10dB/20W Narda 766-10 480 12 22-Jul-2009

Signal Generator (100kHz Hewlett Packard 8663A 1063 12 13-Feb-2009

to 2.6GHz)

Stop Clock R.S Components RS328 061 2674 - TU

Beacon RF Unit TUV N/A 3066 - TU

Termination (500hm, 2W) Omni-Spectra 3001-6100 3081 12 15-Mar-2009

Termination (50ohm, 15W) | Diamond Antenna DL-30N 3096 12 15-Mar-2009

Attenuator (20dB, 10W) Aeroflex / 23-20-34 3158 12 18-Jun-2009

Weinschel
Attenuator (3dB, 20W) Aeroflex / 23-3-34 3162 12 18-Jun-2009
Weinschel

Thermocouple Fluke 51 3172 12 3-Jul-2009

Thermometer

Bandpass Filter Trilithic 5BE406/35-1-AA | 3205 12 1-Aug-2009

Time Interval Analyser Yokogawa TA720 704510 3253 12 6-Nov-2008

ScopeCorder Yokogawa DL750 701210 3254 12 6-Nov-2008

Timer Radio Spares 427-590 3282 - TU

Power Sensor Agilent 8482A 3290 12 26-Nov-2008

ESA-E Series Spectrum Agilent E4402B 3348 12 21-Apr-2009

Analyser

Cable (1m, N Type) Rhophase NPS-1601-1000- | 3354 12 22-Apr-2009
NPS

Cable (2m, N Type) Rhophase NPS-1601-2000- | 3355 12 22-Apr-2009
NPS

Cable (2m, N Type) Rhophase NPS-1601-2000- | 3357 12 22-Apr-2009
NPS

Cable (2m, N Type) Rhophase NPS-1601-2000- | 3359 12 22-Apr-2009
NPS

1m RF Cable sma(m)- Reynolds 262-0248-1000 3453 12 OP MON

sma(m)

Network Analyser Rohde & Schwarz ZVA 40 3548 12 16-Apr-2009
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Timer')

Instrument Manufacturer Type No. TE No. | Calibration | Calibration
Period Due
(months)
Section 2.2 Beacons - Spurious Emissions
Climatic Chamber Votsch VT4002 161 - O/P Mon
Attenuator 10dB/10W) Trilithic HFP-50N 454 12 22-Jul-2009
Attenuator: 10dB/20W Narda 766-10 480 12 22-Jul-2009
Spectrum Analyser Hewlett Packard E4407B 1154 12 9-Jun-2009
Hygrometer Rotronic 1-1000 3068 12 26-Jun-2009
Attenuator (3dB, 20W) Aeroflex / 23-3-34 3163 12 2-Jun-2009
Weinschel
Thermocouple Fluke 51 3172 12 3-Jul-2009
Thermometer
Bandpass filter Trilithic 5BE406/35-1-AA | 3206 12 1-Aug-2009
Cable (1m, N Type) Rhophase NPS-1601-1000- | 3352 12 22-Apr-2009
NPS
Cable (2m, N Type) Rhophase NPS-1601-2000- | 3357 12 22-Apr-2009
NPS
Section 2.8 Beacons - Temperature Gradient
Power Meter Hewlett Packard 436A 83 12 13-Aug-2009
Climatic Chamber Heraeus Votsch VM 04/100 85 - O/P Mon
Rubidium Frequency Quartzlock A10-B 92 12 2-Jan-2009
Standard
Signal Generator Hewlett Packard 8644A 96 12 17-Apr-2009
Attenuator: 10dB/20W Narda 766-10 480 12 22-Jul-2009
Beacon RF Unit TUV N/A 3066 - TU
Termination (50ohm, 2W) Omni-Spectra 3001-6100 3081 12 15-Mar-2009
Termination (50ohm, 15W) | Diamond Antenna DL-30N 3096 12 15-Mar-2009
Attenuator (20dB, 10W) Aeroflex / 23-20-34 3158 12 18-Jun-2009
Weinschel
Attenuator (3dB, 20W) Aeroflex / 23-3-34 3162 12 18-Jun-2009
Weinschel
Thermocouple Fluke 51 3174 12 26-Jun-2009
Thermometer
Bandpass Filter Trilithic 5BE406/35-1-AA | 3205 12 1-Aug-2009
Time Interval Analyser Yokogawa TA720 704510 3253 12 6-Nov-2008
ScopeCorder Yokogawa DL750 701210 3254 12 6-Nov-2008
Power Sensor Agilent 8482A 3290 12 26-Nov-2008
Cable (1m, N Type) Rhophase NPS-1601-1000- | 3354 12 22-Apr-2009
NPS
Cable (2m, N Type) Rhophase NPS-1601-2000- | 3357 12 22-Apr-2009
NPS
Cable (2m, N Type) Rhophase NPS-1601-2000- | 3359 12 22-Apr-2009
NPS
Timer ("Electronic Clock R.S Components 870A 3558 - TU
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Instrument Manufacturer Type No. TE No. | Calibration | Calibration
Period Due
(months)
Section 2.6 Beacons - Thermal Shock
Power Meter Hewlett Packard 436A 47 12 8-Jul-2009
Power Meter Hewlett Packard 436A 83 12 13-Aug-2009
Climatic Chamber Heraeus Votsch VM 04/100 85 - O/P Mon
Beacon Tester WS Technologies BT 100S 87 - TU
Rubidium Frequency Quartzlock A10-B 92 12 2-Jan-2009
Standard
Signal Generator Hewlett Packard 8644A 96 12 17-Apr-2009
Attenuator 10dB 25W Weinschel 46-10-43 400 12 6-May-2009
Attenuator 10dB/10W) Trilithic HFP-50N 454 12 22-Jul-2009
Attenuator (10dB, 75W) Bird 8308-100 469 12 29-Nov-2008
Attenuator: 6dB/10W Trilithic HFP-50N 476 12 22-Jul-2009
Attenuator: 10dB/20W Narda 766-10 480 12 22-Jul-2009
Signal Generator (100kHz Hewlett Packard 8663A 1063 12 13-Feb-2009
to 2.6GHz)
Stop Clock R.S Components RS328 061 2674 - TU
Beacon RF Unit TUV N/A 3066 - TU
Hygrometer Rotronic 1-1000 3068 12 26-Jun-2009
Termination (500hm, 2W) Omni-Spectra 3001-6100 3081 12 15-Mar-2009
Termination (50ohm, 15W) | Diamond Antenna DL-30N 3096 12 15-Mar-2009
Attenuator (20dB, 10W) Aeroflex / 23-20-34 3158 12 18-Jun-2009
Weinschel
Attenuator (3dB, 20W) Aeroflex / 23-3-34 3161 12 2-Jun-2009
Weinschel
Attenuator (3dB, 20W) Aeroflex / 23-3-34 3162 12 18-Jun-2009
Weinschel
Attenuator (3dB, 20W) Aeroflex / 23-3-34 3163 12 2-Jun-2009
Weinschel
Thermocouple Fluke 51 3172 12 3-Jul-2009
Thermometer
Thermocouple Fluke 51 3174 12 26-Jun-2009
Thermometer
Bandpass Filter Trilithic 5BE406/35-1-AA | 3205 12 1-Aug-2009
Bandpass filter Trilithic 5BE406/35-1-AA | 3206 12 1-Aug-2009
Time Interval Analyser Yokogawa TA720 704510 3253 12 6-Nov-2008
ScopeCorder Yokogawa DL750 701210 3254 12 6-Nov-2008
Power Sensor Agilent 8482A 3290 12 26-Nov-2008
Cable (1m, N Type) Rhophase NPS-1601-1000- | 3354 12 22-Apr-2009
NPS
Cable (2m, N Type) Rhophase NPS-1601-2000- | 3355 12 22-Apr-2009
NPS
Cable (2m, N Type) Rhophase NPS-1601-2000- | 3357 12 22-Apr-2009
NPS
Cable (2m, N Type) Rhophase NPS-1601-2000- | 3359 12 22-Apr-2009
NPS
Cable (3m, N-type) Rhophase NPS-1601-3000- | 3360 12 22-Apr-2009
NPS
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Instrument Manufacturer Type No. TE No. | Calibration | Calibration
Period Due
(months)

Section 2.10 - Antenna Characteristics

Set) Roberts Antenna A-100 569 - TU

Spectrum Analyser Hewlett Packard 8568B 571 12 1-Feb-2009

Test Receiver Rohde & Schwarz ESVP 1669 12 6-Nov-2008

Antenna Mast EMCO 1050 1707 - TU

Turntable Controller Various RH253 1708 - TU

Open Area Site 2 TUV OATS2 1850 36 11-Sep-2011

Turntable Interface Various RH-253.6 1855 - TU

Antenna Tower 6M EMCO 1050 1859 - TU

Roberts Antenna 406MHz Compliance Design | - 1861 24 7-Sep-2009

TU — Traceability Unscheduled
OP MON - Output Monitored with Calibrated Equipment
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SECTION 4

PHOTOGRAPHS
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4.1 PHOTOGRAPHS OF EQUIPMENT UNDER TEST (EUT)

EUT View 1 (Conducted Mode)
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EUT View 2 (Radiated Mode)

Configuration 7 (Position Acquisition Time and Position Accuracy Test)
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Configuration 8 (Position Acquisition Time and Position Accuracy Test)

Configuration 7 (Satellite Qualitative Test)
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Configuration 8 (Satellite Qualitative Test)

Configuration 3 (Antenna Characteristics)
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Configuration 4 (Antenna Characteristics)
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SECTION 5

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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5.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

ohy

(+)

UKAS

TESTING

This report relates only to the actual item/items tested.

Our UKAS Accreditation does not cover opinions and interpretations and any expressed are outside the
scope of our UKAS Accreditation.

Results of tests not covered by our UKAS Accreditation Schedule are marked NUA
(Not UKAS Accredited).

This report must not be reproduced, except in its entirety, without the written permission of
TUV Product Service Limited

© 2009 TUV Product Service Limited
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ANNEX A

CUSTOMER SUPPLIED INFORMATION

Document 75904389 Report 01 Issue 3 Page A.1 of A.13



Product Service

Self-test Mode Description and Protection Against Repetitive Self-test Mode Transmissions

COMMERCIAL IN CONFIDENCE mcmurdo

Fastfind PLB 200/210
o repetitive se

‘ and self-test rﬂutine -

Self-test routine

The Fastfind PLBE is 2 405.037MHz PLE operating with the Cospas-Sarsat salellite
System.

The PLE has a press and release self-test facility, which operates as follows.

aj Powsr up the micro-controller, the CMAC escllator and the GPS medule.

o] Generate a burst at 121.8MHz, check the antenna AF level is above
threshold.

) Activate the 408.037MHz FLL and check that it is locked.

d} Generate an inverted frames 406.037MHz fransmission. Check the antenna

RF level is above threshold. (This also confirms the battery is capable of high
curren: loads).

=3 Confirrn the GPS receiver has cutput normal MMEA sentences. [do not wait
for a fix).

The self-iest compleies within 5s. If all of the abowve checks prove true then the white
LED will flash three times.

Protection from repetitive self-test mode transmissions

Cnce the self-test sequence is complee the hardware is powsred off, preventing
repetitive self-test ransmissions.

Self-test may only be re-initiated by deliberate intervention on the pan of the ussr.

Meil Jordan
Enginssring Manager
8-8-03

A division of Signature Industries Lid

Registered in England Mo. 2800581 Registered Office: Tom Crbb Rioad. Thamesmead,
London, SE2E 0BH

VAT NO GB 8268 2127 57
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GNSS Self-test

Customer email pertaining to GNSS Self-test routine:

“From: Neil Jordan [neiljordan@mcmurdo.co.uk]
Sent: 23 December 2008 10:39

To: Hampton, Robert

Cc: Plummer, Julie

Subject: Changes to Report 01

Importance: High

[..]

The GNSS self-test and can only be accessed after the completion of the normal PLB
self-test routine.

Push and hold the SELF TEST button for a minimum of 2 seconds, the indicator light will
flash once to indicate the start of the normal Self-Test sequence. Release the Self-Test
button. After a few seconds, a good self-test will result in the indicator light flashing a
number of times in quick succession depending on past battery usage.

Immediately after the indicator light stops flashing; push and continue to hold down the
TEST button for 30 seconds to move onto a full GNSS Self-Test (position acquisition
test). Throughout the period of GNSS testing the indicator light will continue to flash
slowly for up to 5 minutes. A successful GNSS position acquisition test will result in the
indicator light flashing a number of times in quick succession and one self-test burst.

Kind regards

Neil Jordan

Engineering Manager

Tel : 02392 623934

Mobile: 07866913321

Fax : 02392 623997

email : neiljordan@mcmurdo.co.uk

McMurdo, A division of Signature Industries Ltd. Silver Point, Airport
Service Road, Portsmouth, Hampshire, PO3 5PB, UK.

Phone: +44 (0) 23 9262 3900 Fax : +44 (0) 23 9262 3998.
Registered in England No. 2800561 Registered Office: Tom Cribb Road, Thamesmead,

London, SE28 0BH VAT NO GB 626 3127 57”
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Alternative Antenna Characteristics

TUV Document 75904389 Report 03 Issue 2 contains the following values:

Ptamp: 37.00
PtEOL: 35.98

This would give a EIRP oss of 1.02dB (37.00 - 35.98).

The measurements of this report found the EIRP oss to be 0.43dB, if the 1.02dB value is used
the results of the test within this report would have been as follows:

Configuration 4 (Figure B.5)

Elevation Angle (degrees)

10 20 30 40 50

A;E‘féh EIRP | Ant EIRP | Ant EIRP | Ant | EIRP | Ant EIRP | Ant
(dogroes) | 9BM dBi dBm dBi dBm dBi dBm dBi dBm dBi
0 393 | 215 | 397 | 251 365 | 067 | 336 | -358 | 308 | -6.42
90 395 | 228 | 399 | 272 | 369 | 032 | 354 | -1.79 | 339 | -3.30
180 39.7 | 247 | 402 | 295 | 369 | -034 | 352 | 202 | 342 | -3.04
270 39.8 | 258 | 403 | 307 | 368 | 044 | 330 | -419 | 30% | -7.14

*Not previously stricken out.

EIRPLoss = Ptamp - PteoL = (37.00 - 35.98) = 1.02dB
EIRPmaxeor = MAX [EIRPax, (EIRPmax - EIRPLoss)] = MAX (40.3, 39.3) = 40.3dBm (No change)

EIRPmingo. = MIN [EIRPmin, (EIRPmin - EIRPLoss)] = MIN (33.0, 32.0) = 32.0dBm (greater pass

margin)
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Configuration 3: (Figure B.2)

Elevation Angle (degrees)
10 20 30 40 50

A;E‘féh EIRP | Ant EIRP | Ant EIRP | Ant EIRP | Ant EIRP Ant
(dogroes) | 9BM dBi dBm dBi dBm dBi dBm dBi dBm dBi
0 38.6 135 | 420 | 48 | 418 | 463 | 373 | 008 | 348 | -2.35
30 38.8 156 | 420 | 483 | 416 | 4.41 371 | 007 | 357 | 150
60 387 153 | 419 | 472 | 413 | 408 | 370 | -022 | 362 | -1.01
90 387 152 | 420 | 475 | 415 | 428 | 369 | -029 | 361 | -1.14
120 386 1.41 417 | 447 | 412 | 397 | 367 | 049 | 361 | -1.07
150 385 1.31 420 | 479 | 414 | 419 | 368 | 042 | 360 | 125
180 38.4 1.21 419 | 471 414 | 418 | 366 | -060 | 355 | -1.71
210 385 130 | 422 | 499 | 418 | 455 | 368 | -042 | 349 | -2.33
240 385 1.31 42.1 490 | 420 | 476 | 371 | 013 | 343 | -2.90
270 387 1.51 42.1 485 | 420 | 485 | 371 | 006 | 340 | -3.18
300 387 153 | 42.1 494 | 421 489 | 373 | 010 | 337 | -347
330 387 154 | 419 | 472 | 419 | 471 373 | 013 | 343 | -2.91

*Not previously stricken out.

[Polarisation table omitted, no change]
E|RP|_OSS = Ptamb - PtEOL = (3700 - 3598) =1.02dB
EIRPaxeor = MAX [EIRP ax, (EIRPmax - EIRPLoss)] = MAX (42.2, 41.3) = 42.2dBm (No change)

EIRPmineor = MIN [EIRPpin, (EIRPmin - EIRPoss)] = MIN (34.0, 33.0) = 33.0dBm (lesser pass

margin)
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Note that Table F-D.1 applies to the Non-GPS equipped variant which is the subject of a

separate document.

Beocon Coding joftware Resulis
F1-115Z Firrrmvare Yersion 1.1.145

C5 T.007 ISSUE 4 REVISION 2 APPENDIX D TO ANNEX F
BEACON CODING SOFTWARE RESULTS

Table F-D.1: User Protocol Beacon Messages

Floomf-Free EFIRE
with Serial
MHumiber

Frotocol Operational Message Self-Test Message
WMaritimne User FFFEZF4CR 41851841 B868A26F180 FFFEDO4CR41841841 86484 26F180
Protocal with

IARASI
Martime Usar FFREZF4CR524F6FOER2SBTETFI00 FRFEDO4CRE2EFEFDSB24BCETR 100
Protocal with
Raodlic Call Sign
Rodic Call 5ign | FFFEZF4CYDBDBC 1 AS54680215500 | FFFEDO4CRDEBDBC 1 ASS448021 5500
Uszer Profocol
Serial User : Mon | FFFEZF4CRF2000C 4007 CERBT 1240 FFFEDO4CRF200DCA007FCEREF1 240

with Serial
Mumier

Seriol User : FLE | FFFEZF4CP7ADD0C S00FCERBCSECCO

FFFEDO4CRF AQODCE00FCERCERCCOO
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Product Service

CST.007 I3SUE 4 REVISION 2 APPENDIX D TO AMMEX F
BEACON CODING SOFTWARE RESULTS

Table F-D.2: Supplemental F-D.1 User Location Protocol Messages

Protocol

Operational Message
Location ‘A" 4

Saelf-Test Message
(Truncated to 112 Bits)

Maritime
User
Protoco
with

MRS

FFFEZFCCP418418561 365687 DES2ASSF0115C5

FFFEDOCCP41841861 54687 DESZAF

Maritime
User
Protocol
with
Radic
Coll Fign

FCCPE26FSF06B268FPF32265F0115C5

m
[

FFFEDOCCR5Z24F4FOSB26EFFFI2ZF

Radic
Caoll Fgn
User

Protocol

FFFEZFCCPDBDBC 1 ASS4468EDFFE245901 1505

FFFEDOCC?DEDEC 1 ASS458EDTFAZF

Seral

FRFEZFCCR72000C 8007 CERFFB1 45901155

FFFEDOCCR7 2000 s007CEBTFR 1 &F

FFFEZFCCPFAD00CA00F CERBIETFEASRO115CE

FFFEDOCCRTACOOCA00F CEBIETFE

A, all profocols @ N50°49 43" W153'24
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Product Service

Protection Against Beacon Degradation Due To Navigation Device Failure

commerciaL I conrience  MEmurdo

Statement on protection against beacon degradation
due to internal navigation device failure

The internal GPS navigation device is a LEA 54 18-channsl module madse by uBlax
in Switzerland.

Software protection:

The positional data is sent from the GPE maodule in serial NMEA format. This data is
checked for validity by examining the message fisld quality bit and calculated HDIOP
{Herizontal dilution of precision) figure. The quality bit is calculated by the GPS
module to determine the quality of the position fix and requires three or mare
satellites with good signal 1o noise ratios. The HDOR figurs is calculated from the
relative geometry of the satellites used to determing the position fix. The smaller the
figure the better the positional accuracy. The sofiware rejects position fixes with a
HDOP figure greater than 25

With these checks in place it is considered unlikely that false position data could be
encoded in the 406MHz message.

If no walid GRS data is available, the beacon will revert to transmitting default position
data.

Hardware protection:

The seral NMEA data is input to the micro-contraller, this input is only connected to
the GPS module. If the uBlox GPS module fails in such a way as to output incorrect
lagic levels, then this input is protected by dicdes from any excessive voltags.

The GPS module is not continuously powserad in order to comply with the masimum
positional update rate defined in C/5 T.001. Henee in any one hour, at least 40
408MHz transmissions are made with the GPS module in-active.

The GPS module is supplied by P-channsl logiz level FET, which is enabled or
disakled by a discrete control line from the microprocessaor.

Meil Jordan
Engineaning Manager
5-5-08

A divizion of Signature Industries Ltd.
Register=d in England Mo. 2800561 Registered Office: Tom Crbb Road, Thamesmead,
London, SEZE DBH
WAT NO GB 826 3127 57
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Product Service

Position Data Encoding

Note: Applicant re-supplied this data at Modification State 1.

Navigation System Test Script Results
91-115 Firmware Version 1.1.166

CS T.007 ISSUE 4 REVISION 2 APPENDIX C TO ANNEX F
NAVIGATION SYSTEM TEST RESULTS

USER LOCATION PROTOCOL

Script Reference | Value of Encoded Location Bits Transmitted by Beacon | Confirmation
(Table D.1) (Hexadecimal) that BCH
Correct (¥')

1 Bits 108-132 = FEOFFO v

2 Bits 108-132 = 23011 v
Mumber of seconds after providing navigation data that
beacon transmitted the above encoded location
information : 52.2 seconds

3 Bits 108-132 = 6D052 v

Document 75904389 Report 01 Issue 3 Page A.10 of A.13



Product Service

Mavigation System Test Script Results
91-115 Firmware Version 1.1.166

STANDARD LOCATION PROTOCOL

Script Reference | Value of Encoded Location Bits Transmitted by Beacon | Confirmation
(Table D.2) (Hexadecimal) that BCH
Correct (v)

1 Bits 65-85 = FFBFF v
Bits 113-132 - 83EOF v

2 Bits 65-85 = 2404 v
Bits 113-132 = 8E227 v
Number of seconds after providing navigation data that
bheacon transmitted the above encoded location
information : 52.3 seconds

3 Bits 65-85 = 2402 v
Bits 113-132 = F8227 v

4 Bits 65-85 = 3404 v
Bits 113-132 = 88227 v

5 Bits 65-85 = 3404 v
Bits 113-132 = 74627 v

5] Bits 65-85 = 2404 v
Bits 113-132 = 8227 v

7 Bits 65-85 = 2404 v
Bits 113-132 = 83D7 v

3 Bits 65-85 = 2406 v
Bits 113-132 = 8227 v

9 Bits 65-85 = 2406 v
Bits 113-132 = 81B8 v

10 Bits 65-85 = 2402 v
Bits 113-132 = 8206 v
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Navigation System Test Script Results
91-115 Firmware Version 1.1.166

Product Service

NATIONAL LOCATION PROTOCOL

Script Reference | Value of Encoded Location Bits Transmitted by Beacon | Confirmation
(Table D.3) (Hexadecimal) that BCH
Correct (v)

1 Bits 59-85 = 3F81FED v
Bits 113-126 = 27CF v

2 Bits 59-85 = ABADC2 v
Bits 113-126 = 2489 v
Number of seconds after providing navigation data that
beacon transmitted the above encoded location
information : 52.3 seconds

3 Bits 59-85 = ABADC2 v
Bits 113-126 = 3F09 v

4 Bits 59-85 = DEAOC2 v
Bits 113-126 = 2189 v

5 Bits 59-85 = DSAOC2 v
Bits 113-126 = B09 v

5] Bits 59-85 = CBB67D v
Bits 113-126 = 749 v

7 Bits 59-85 = CBB67D v
Bits 113-126 = 77E v

8 Bits 59-85 = CB967C v
Bits 113-126 = 702 v

9 Bits 59-85 = C8967C v
Bits 113-126 = 77E v

10 Bits 59-85 = CBBe7D v
Bits 113-126 = 749 v
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Product Service

Protection Against Continuous Transmission

COMMERCIAL IN CONFIDENCE mcmurdo

Protection against continuous transmission

The MchMurdo Fastfind PLE 200/210 is designed fo limit any inadvertent 406 037MHz
fransmission to a maximum of 2 seconds under the worst case conditions.

Figure 1 is an extract from the Fastfind PLE circutt diagram 81-150C issue 1. The
P& _OHN line provides DC bias via the resistive network R24 and RS54, to energise the
transistor @7; the transistor Q7 then enables the PA regulator Q6. The PA regulator
supplies power to the FET power amplifier Q2.

The PA_ON line alse supplies voltage to the gate of Q8 via the time constant R25
and C8. If the 408 PA is on for longer than 2 seconds sufficient voltage will be
developed across C8 to switch Q8 on. This will result in all the PA_OM voltage being
dropped across R24, RS54 and therefore removing the DC gate bias to Q7 and
therefore shutting down the PA regulator @8; preventing continuous transmission.

: o I |i|:u:-
IF

Figure 1

Meil Jordan
Enginesring Manager
18-8-02

A division of Signature Industries Lid.
Registered in England Mo. 2800561 Registered Office: Tom Cribb Road, Thamesmead,
London, SE2E 0BEH
VAT NO GB 826 3127 57
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