
Document 75952867 Report 01 Issue 5 August 2022  

Report On 

Emergency Beacons Testing of the  
Ocean Signal Limited 
EPIRB3 Pro and EPIRB3 
In accordance with Cospas-Sarsat T.007



TÜV SÜD, Octagon House, Concorde Way, Segensworth North,
Fareham, Hampshire, United Kingdom, PO15 5RL

Tel: +44 (0) 1489 558100.  Website: www.tuv-sud.co.uk

Document 75952867 Report 01 Issue 5 Page 1 of 211

REPORT ON Emergency Beacons Testing of the 
Ocean Signal Limited
EPIRB3 Pro and EPIRB3

Document 75952867 Report 01 Issue 5

August 2022

PREPARED FOR Ocean Signal Limited
Unit 4
Ocivan Way
Margate
CT9 4NN 

PREPARED BY

Matt Sellers

Apprentice (RF)

APPROVED BY

Martin Hardy
Authorised Signatory

DATED 02 August 2022



Document 75952867 Report 01 Issue 5 Page 2 of 211 

CONTENTS 

Section Page No 

1 REPORT SUMMARY .................................................................................................................. 4

1.1 Introduction .................................................................................................................................. 5
1.2 Application Form .......................................................................................................................... 6
1.3 Product Information ................................................................................................................... 16
1.4 Test Locations ........................................................................................................................... 21
1.5 Modifications .............................................................................................................................. 21
1.6 Report Modification Record ....................................................................................................... 22

2 TEST DETAILS  EPIRB3 Pro ................................................................................................. 23

2.1 Power Output ............................................................................................................................. 40
2.2 Digital Message ......................................................................................................................... 42
2.3 Modulation ................................................................................................................................. 47
2.4 406 MHz Transmitted Frequency .............................................................................................. 51
2.5 Spurious Emissions into 50 Ohms ............................................................................................. 59
2.6 406 MHz VSWR Check ............................................................................................................. 63
2.7 Self-Test Modes......................................................................................................................... 71
2.8 Thermal Shock ........................................................................................................................... 85
2.9 Satellite Qualitative Tests .......................................................................................................... 91
2.10 Operating Lifetime at Minimum Temperature ............................................................................ 96
2.11 Frequency Stability Test with Temperature Gradient .............................................................. 121
2.12 Navigation System Test ........................................................................................................... 127
2.13 Beacon Antenna Test .............................................................................................................. 133
2.14 Beacon Coding Software ......................................................................................................... 136
2.15 RLM Reception Verification ..................................................................................................... 137
2.16 Testing of Operator Controls ................................................................................................... 145

3 TEST DETAILS  EPIRB3 ...................................................................................................... 149

3.1 Power Output ........................................................................................................................... 158
3.2 Digital Message ....................................................................................................................... 160
3.3 Modulation ............................................................................................................................... 163
3.4 406 MHz Transmitted Frequency ............................................................................................ 165
3.5 Spurious Emissions into 50 Ohms ........................................................................................... 169
3.6 406 MHz VSWR Check ........................................................................................................... 171
3.7 Self-Test Modes....................................................................................................................... 175
3.8 Satellite Qualitative Tests ........................................................................................................ 183
3.9 Navigation System Test ........................................................................................................... 186
3.10 Beacon Antenna Test .............................................................................................................. 188

4 TEST EQUIPMENT USED ...................................................................................................... 191

4.1 Test Equipment........................................................................................................................ 192
4.2 Measurement Uncertainty ....................................................................................................... 196

5 PHOTOGRAPHS..................................................................................................................... 197

5.1 Photographs of Equipment Under Test (EUT) ........................................................................ 198

6 ACCREDITATION, DISCLAIMERS AND COPYRIGHT......................................................... 210

6.1 Accreditation, Disclaimers and Copyright ................................................................................ 211

7 EPIRB3 PRO BATTERY CURRENT  COMPARISON MEASUREMENTS ............................... 1

8 EPIRB3 PRO MODIFICATION STATE  COMPARISON MEASUREMENTS ............................ 1



Document 75952867 Report 01 Issue 5 Page 3 of 211 

ANNEX A EPIRB3 Pro Battery Current Comparison Measurements ...................................................... A.2 

ANNEX B EPIRB3 Pro Modification State Comparison Measurements .................................................. B.2 



Document 75952867 Report 01 Issue 5 Page 4 of 211 

SECTION 1 

REPORT SUMMARY 

Emergency Beacons Testing of the  
Ocean Signal Limited 

EPIRB3 Pro and EPIRB3 
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1.1 INTRODUCTION 

The information contained in this report is intended to show verification of the Ocean Signal 
Limited EPIRB3 Pro to the requirements of Cospas-Sarsat T.007. 

Objective To perform Emergency Beacon Testing to determine the 
pliance with the 

Test Specification, for the series of tests carried out. 

Manufacturer Ocean Signal Limited 

Model Number(s) EPIRB3 Pro 

Manufacturer Declared Variant EPIRB3*1

Serial Number(s) TA000004 
TA000005 
TA000011 
TA000013 
TA000021 

Number of Samples Tested 5 

Test Specification/Issue/Date Cospas-Sarsat T.007 Issue 5 Rev 7 June 2021 

Date of Receipt of Test Samples 15 November 2021 

Order Number 
Date 

PO37718 
11 April 2022 

Start of Test 13 January 2022 

Finish of Test 26 April 2022 

Name of Engineer(s) M Sellers 
P Adams 
C Bland 

Related Documents Cospas-Sarsat T.001 Issue 4 Revision 8 June 2021 

Cospas-Sarsat T.IP (TCXO) Issue 1 Revision 5 October 
2013 

*1Refer to Manufacturer document 5.(q) Differences Between Beacon Model Variants.pdf.  The scope of 
the additional testing for the variant (EPIRB3  see section 3) was agreed between the Manufacturer and 
Cospas-Sarsat Secretariate under pre-application PA21-10. 
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Information Provided by the Cospas-Sarsat Accepted Test Facility

Name and Location of Beacon Test Facility: TÜV SÜD, United Kingdom

Date of Submission for Testing:        06 January 2022           

Applicable C/S Standards: 

I 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

Detail any observed non-compliances and/or deviations from standard test procedures here: 

Non-compliances: 

For the EPIRB3 Pro, the results are outside the limits stated in clause A.2.1 (d) of C/S T.007. 
However, the measurements are within the Test Facility Accuracy stated in C/S T.008. 

For the EPIRB3 Pro, the results are outside the limits stated in clause A.2.1 (g) of C/S T.007. 
However, the measurements are within the Test Facility Accuracy stated in C/S T.008. 

For the EPIRB3, the results are outside the limits stated in clause A.2.1 (g) of C/S T.007. 
However, the measurements are within the Test Facility Accuracy stated in C/S T.008. 

For Clause A.2.7 of Cospas Sarsat T.007, the minimum update interval during A.3.8.3 testing 
was found to be outside of the limit requirement. Discussions between the manufacturer and the 
Secretariate concluded that this could be considered acceptable. Refer to manufacturer 
document 921S-04094 Cospas-Sarsat Beacon Update rate.  See also Deviation below. 

Document Issue Revision Date 

C/S T.001 4 8 June 2021 

C/S T.007 5 7 June 2021 

IP (TCXO) - 5 October 2013 
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Deviations: 

For Clause A.2.3 of Cospas Sarsat T.007, the battery that was used for testing was discharged 
more than the required amount. This was required to comply with RTCM Standard 11000.5.

As a result of discrepancies observed during testing (refer to section 1.5 for details), the beacon 
firmware was modified and limited regression testing of the modified beacon was carried out (as 
per C/S T.007, section 4.9). Other tests not required for regression testing were included based 
on the previous modification states as indicated for each test in the summary table and relevant 
test sections within this report.

For A.3.8.3 an additional test was carried out with a Manufacturer supplied scenario with constant 
motion (refer to Annex A of TUV SUD document 75953445 report 01 - Additional Test of the 
GNSS Receiver Update Interval)
rate.  Refer also to Manufacturer supplied document 921S-04094 Issue 01.40 Cospas-Sarsat 
Beacon Update rate.

Notes:

None.

Signed:

Position Held: Authorised Signatory

Date: 02 August 2022
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1.3 PRODUCT INFORMATION 

1.3.1 Technical Description 

The Equipment Under Test (EUT) was an Ocean Signal Limited EPIRB3 Pro as shown in the 

documentation. 

Equipment Under Test 

1.3.2 Physical Test Configuration 

The Equipment Under Test (EUT) was operated using its own power source (internal battery).  

using a coaxial cable (TA000004, TA000005, TA000021).  The test configuration for all tests is 
identical with the exception of Antenna Characteristics, Satellite Qualitative, Position Acquisition 
Time and Position Accuracy and the RLM Reception Verification tests.     

Another EUT was a fully packaged beacon, similar to the proposed production beacons 
equipped with its proper antenna (TA000013).  This EUT was used to perform Antenna 
Characteristics, Satellite Qualitative and Position Acquisition Time and Position Accuracy.  The 
test configuration for these tests is a function of the beacon type and the operational 
environments supported by the beacon, as declared by the manufacturer.  
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The final EUT was a fully packaged beacon with an additional NMEA data output which enabled 
monitoring of the GNSS Receiver for the RLM Reception Verification tests (TA000011). 

Manufacturer Reference TUV SUD Reference Configuration  

TA000004 TSR1 Conducted 

TA000005 TSR2 Conducted 

TA000011 TSR4 Radiated with NMEA data output 

TA000013 TSR3 Radiated 

TA000021 TSR17 Conducted 

TA000005 and TA000013) were originally configured as model EPIRB3 Pro. They 
were reconfigured as an EPIRB3 by removing the fixed antenna and replacing with the 
extending antenna. This was to demonstrate the different antennas on both models returned 
comparable results. 
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System Configurations

Conducted Laboratory Tests 

A.3.8.3 Navigation Test

Battery Current Measurements

Note: The resistor in series with negative line of battery.  

* Removed for Standby mode measurements. Leakage current measured through Data Logger 
(Nominal 

For other Navigation, Satellite and Antenna test configurations, see photographs in section 5 of
this report.

EUT (Modified 
Conducted 

Output)

GNSS Tx 
Antenna (where 

applicable)

Test System 

Climatic Chamber

EUT 
GNSS Tx 

Antenna (where 
applicable)

Beacon Tester

Anechoic Chamber

EUT EUT Battery

+

-

ADC Data 
Logger
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Further Information 

, section 2.10
est current) operating mode of the EUT was B6  ON at EUT Water Contacts, RLS 

Protocol, No Ancillaries, GNSS in normal operating duty cycle. 

 All tests were carried out in this mode.  

The EUT is fitted with an internal GNSS receiver. From cold start, without GNSS signal data 
present, the duty cycle of the receiver is as described in the manufacturer information (T.007: 
5.(n-i) GNSS Operation cycle and its phases.pdf). After a 15 minute warm up, electrical and 
functional tests were carried out for 30 minutes to ensure that measurements were made during 
periods when the GNSS receiver was active and inactive. 

Power Alignment 

The power alignment comparison of conducted test samples is presented below. Measurements 
were carried out at ambient temperature over a 15 minute period following a 15 minute warm 
up.  The comparison was carried out with all test samples in Modification State 1. 

Test Date: 23 February 2022, 24 February 2022 and 06 April 2022 

406MHz 

Sample Number Average Power 
Output (dBm) 

Maximum Difference 
(dB)* 

TSR1  TA000004 36.26 

0.22 TSR2  TA000005 36.18 

TSR17  TA000021 36.04 

* The overall maximum difference was 0.22dB, between samples TSR1  TA000004, sample 
TSR2  TA000005 and sample TSR17  TA000021. 

121.5 MHz 

Sample Number Peak Power Output 
(dBm) 

Maximum Difference 
(dB)* 

TSR1  TA000004 17.68 

0.18 TSR2  TA000005 17.86 

TSR17  TA000021 17.85 

* The overall maximum difference was 0.18dB, between samples TSR1  TA000004, sample 
TSR2  TA000005 and sample TSR17  TA000021. 

162 MHz 

Sample Number Peak Power Output 
(dBm) 

Maximum Difference 
(dB)* 

TSR1  TA000004 32.02 

0.1 TSR2  TA000005 31.98 

TSR17  TA000021 32.08 

* The overall maximum difference was 0.1dB, between samples TSR1  TA000004, sample 
TSR2  TA000005 and sample TSR17  TA000021. 
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1.3.3 Modes of Operation 

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

Off/Standby Mode 

 No apparent activity 

NFC Mode 

 Interrogate the NFC device with an NFC field 

Self-test 

 Test button held and released between 1 and 5 seconds 

 List of items checked as per Customer Supplied Information (Application Form) 

 Navigation data applied at ambient temperature 

GNSS Self-test 

 Test button held and released between >5 and 10 seconds 

 List of items checked as per Customer Supplied Information (Application Form) 

 Navigation data applied as applicable (e.g. none applied for timeout, data applied for 
burst

Operating 

 On button pressed 

 121.5 Homer active and offset 

 AIS active 

 GNSS operating in normal duty cycle 

 No navigation data applied (unless otherwise stated) 

All modes 

All mode descriptions are applicable to all tests unless otherwise stated.  Additional methods of 
activation include: 

 Water contacts 

All Navigation input descriptions are applicable to all tests unless otherwise stated. 
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1.4 TEST LOCATIONS 

Satellite Qualitative/Navigation test A.3.8.2.2: Daedalus Airfield, Lee-on-the-Solent, Hants, UK 
 All other tests: Octagon House Laboratory, Fareham, Hampshire, UK 

1.5 MODIFICATIONS 

Modification 
State (Mod 
State) 

Date of 
Implementation 

Reasons for modification 
Description of modification, HW/FW P/Ns, SW 
version/release after modification  

0 N/A N/A 

As supplied by manufacturer. 

Hardware: 01.00 

Firmware: 00.01.00 

Software: N/A 

1 22/02/2022 

Update to fix GNSS Timings 
via factory NVM settings 
and AIS Timings (self test 
burst) via factory NVM 
settings 

Hardware: 01.00 

Firmware: 00.01.00 

Software: N/A 

2 07/04/2022 
Change to AIS stack for 
True Heading parameter 

Hardware: 01.00 

Firmware: 00.03.00 

Software: N/A 

The table above details modifications made to the EUT during the test programme. The 
modifications incorporated during each test are recorded on the appropriate test pages. 
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Following the modification of the original EUT design an additional scope of testing was agreed 
between the Cospas-Sarsat Secretariat and the device manufacturer: 

Additional Testing Requirement Reference(s) Details  

See Details column. N/A A change from MS0 to MS1 was made 
following identification of an update to the 
factory NVM settings for the GNSS Timings 
and AIS Timings in self test only.   

The only test carried out in Modification 
State 0 was the Antenna characteristics test. 
The Manufacturer confirmed that the factory 
NVM settings change would have no impact 
on the outcome of this Antenna 
Characteristics test.  Whilst the change was 
recorded as a modification state for the 
purpose of this document, no firmware or 
hardware was changed and therefore 
contact with the Secretariate was not made. 

 Functional tests at ambient 
temperature (A.2.1). 

 Satellite Qualification in one 
configuration (A.2.5)                

Worst case current measurements 
comparisons  

Ref email dated: 12 April 
2022 14:29 

RE: Plb3 worksheet 

A change from MS1 to MS2 was made 
following identification of errors in the AIS 
stack, which caused an incorrect True 
Heading reading. 

Discussion with the C/S Secretariate 
indicated the scope of testing as per the 
Additional Testing Requirement column. 

Refer to Annex B for Modification State 
Comparison data. 

NOTE: this firmware issue was originally 
identified within another Ocean Signal 
product.  The case was discussed, and the 
logic of repeat testing applied to this 
EUT/project. 

Battery current comparison measurements between modification states can be found in  
annex A. 

1.6 REPORT MODIFICATION RECORD 

Issue 1  First Issue. 
Issue 2  Revisions in line with Cospas Sarsat worksheet: 2022-11_Worksheet-01_FTA_RLB-
44_09_JUL_2022.  Modification including:  reference to annex A (battery current comparison 
measurement data) added to section 1.5 and 2.10. Updated bit rate for the summary table of 
Section 2 and 3 in relation to RLS requirements. Results for the PIE test were relocated to the 
Self-Test area of Section 2.7. Summary table updated with correct pass rate for Configuration 7 
of Satellite Qualitative Test. Sample used has been updated to TA000021 to relevant test 
sections.  Reference to manufacturer GNSS duty cycle documentation revised in section 1.3 
(Further Information section).  Revised annex G as supplied by Manufacturer. 
Issue 3  Corrections to firmware version in section 1.5. 
Issue 4  Revised application form as supplied by Manufacturer (WS02). 
Issue 5  Issue 5  Reference to Manufacturer report for RLS GNSS Satellite Tracking added 
(summary table section 18 and report section 2.15). 
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SECTION 2 

TEST DETAILS  EPIRB3 Pro 

Emergency Beacons Testing of the  
Ocean Signal Limited 

EPIRB3 Pro 




























