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SECTION 1 

REPORT SUMMARY 

Emergency Beacons Testing of the  
Ocean Signal Limited 

PLB3 
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1.1 INTRODUCTION 

The information contained in this report is intended to show verification of the Ocean Signal 
Limited PLB3 to the requirements of Cospas-Sarsat T.007. 

Objective To perform Emergency Beacon Testing to determine the 

Test Specification, for the series of tests carried out. 

Manufacturer Ocean Signal Limited 

Model Number(s) PLB3 

Manufacturer Declared Variant PLB-450*1

Serial Number(s) TA000005 (conducted PLB3) 
TA000012 (radiated PLB3) 
TA000011 (radiated PLB-450) 
TA000003 (RLS PLB3) 

Number of Samples Tested 4 

Test Specification/Issue/Date Cospas-Sarsat T.007 Issue 5 Rev 5 May 2020 

Cospas-Sarsat T.007 Issue 5 Rev 7 June 2021*2

Date of Receipt of Test Samples 21 December 2020 

Order Number 
Date 

10113 
03 September 2020 

Start of Test 21 December 2020*3

Finish of Test 22 April 2022 

Name of Engineer(s) M Sellers 
C Bland 

Related Documents Cospas-Sarsat T.001 Issue 4 Rev 6 May 2020 
Cospas-Sarsat T.IP (TCXO) Issue 1 Rev 5 Oct 2013 

*1Refer to Annex A for Manufacturer variant information. Additionally, it was agreed with 
Cospas-Sarsat that additional testing of Satellite Qualitative would be carried out on the 
alternate branded PLB (ref email dated: 13 Sept 2021 16:19.  RE: Pre-applications:  PA20-
09: PLB3/PLB-450 - TUV Type Approval Test Status and Proposed Firmware Update). 

*2The RLS tests (A.3.8.8) were carried out in accordance with Cospas-Sarsat T.007 Issue 5 
Rev 6 October 2021.  All other testing was carried out in accordance with Cospas-Sarsat 
T.007 Issue 5 Rev 5 May 2020 (ref email dated: 20 Oct 2021 20:04.  RE: T.007 questions). 

*3Testing originally started in December 2020, however failures were identified.  The 
Manufacturer updated the EUT, and testing restarted with Modification State 0 test data as 
presented in this report from July 2021. 
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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:     21 December 2020              

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 T.007 A.3.2.4 the Modulation phase deviation (negative) measurement is outside the limits 
stated in C/S T.007. However, the result is within the Test Facility Accuracy stated in C/S T.008. 

For T.007 A.2.6 the Beacon Antenna Test results at 30, 150 and 210 degrees exceeds the limits 
stated in C/S T.007. However, the results are within the Test Facility Accuracy stated in C/S 
T.007, clause A.1. 

For T.007 A.3.1.1.1, the Repetition Rate at maximum and minimum temperatures exceeds the 
limits stated in C/S T.007. However, the result is within the Test Facility Accuracy stated in C/S 
T.008. 

Document Issue Revision Date 

C/S T.001 4 6 May 2020 

C/S T.007 5 5 May 2020 

IP (TCXO) - 5 October 2013 
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Deviations: 

The UTC Test, clause A.3.8.8.2 was carried out with the Hex ID identified in T.007 Issue 5
Revision 7 June 2021 as the EUT RLS sample had been programmed with the Hex ID specified 
in this version of the standard.  The test was performed in all applicable configurations as per 
T.007 Issue 5 revision 5 May 2020.

Operating Lifetime at Minimum Temperature test, clause A.2.3 was carried out with a battery 
discharged more than required for T.007. This was to comply with RTCM Standard 11010.3.

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.

The EUT complies with T.001 clause 4.5.5.4 and is compliant with T.007 clause A.3.8.3 but
deviates from the requirements of Annex B Table F.1 element 17.

Notes: None.

Signed:                

Name:                 Martin Hardy 

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 a PLB3 as shown in the 

documentation. 

Equipment Under Test (Showing modified 50  conducted outputs) 
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1.3.2 Physical Test Configuration 

The Equipment Under Test (EUT) was operated using its own power source (internal battery).  
One EUT was 
a coaxial cable (TA000005 / TSR005).  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.   

The second and third EUTs were fully packaged beacons, similar to the proposed production 
beacons equipped with their proper antenna.  The first of these EUTs (TA000011 / TSR014) 
was the PLB-450 variant and 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.   The second of these EUTs was an Ocean Signal PLB3 model 
which was used to perform Satellite Qualitative test in the alternate colour (and branding) 
(TA000012 / TSR013). 

The fourth EUT was a fully packaged beacon with an additional NMEA data stream output 
which enabled monitoring of the GNSS Receiver for the RLM Reception Verification tests 
(TA000003 / TSR026). 

Manufacturer 
Reference 

TUV SUD 
Reference 

Configuration  Brand (colour) 

TA000005 TSR005 Conducted Ocean Signal PLB3 (yellow) 
TA000011 TSR014 Radiated ACR PLB-450 (chartreuse) 
TA000012 TSR013 Radiated Ocean Signal PLB3 (yellow) 
TA000003 TSR026 Radiated with NMEA data 

output 
Ocean Signal PLB3 (yellow) 
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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 4 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 

Battery current 
 TUV Ref: A4  No Ancillaries, ON at 

EUT (GNSS Search)* 

* Subject to GNSS Receiver Duty Cycle. 

 All tests were carried out in this mode.  

The EUT is fitted with a Rakon TCXO. The model and serial number of this oscillator used for 
this Type Approval is: Model: E6907LF, S/No: PC0371.  Test sample TA000005 / TSR005. 

The EUT is fitted with an internal GNSS receiver (uBlox Max-M8Q). From cold start, without 
GNSS signal data present, the duty cycle of the receiver is as described in the manufacturer 
information (see Annex A). 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 manufacturer has provided evidence of output power alignment (see manufacturer 
document 921S-03997 Iss 01.00 PLB3 & PLB450 Test Samples - Conducted PWR 
Alignment.pdf). 
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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 

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 

Operating 

 On button press 

 121.5 Homer active and offset 

 AIS active 

 GNSS operating in normal duty cycle for the following navigation input conditions 

 No navigation data applied (unless otherwise stated) 

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.3.8.2.1: 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 22/06/2021 

to fix an issue with GNSS ST, the 
method used to get a UTC time has 
been changed so a full almanac is not 
needed 

Firmware version: 0.1.24 

Hardware version: 900S-
03356 Issue 01.00(PLB3), 
900S-03767 Issue 01.00 
(PLB-450) 

Software version: N/A 

1 06/09/2021 
To enable decoding of the RLM 
message when in test mode 

Firmware version 00.02.00 

Hardware version: 900S-
03356 Issue 01.00(PLB3), 
900S-03767 Issue 01.00 
(PLB-450) 

Software version: N/A 

2 25/10/2021 To fix issue with TOOC 

Firmware version 00.03.00 

Hardware version: 900S-
03356 Issue 01.00(PLB3), 
900S-03767 Issue 01.00 
(PLB-450) 

Software version: N/A 

3 07/04/2022 
Update for the AIS true heading 
parameter 

Firmware version 00.04.00 

Hardware version: 900S-
03356 Issue 01.00(PLB3), 
900S-03767 Issue 01.00 
(PLB-450) 

Software version: 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  

 Beacon coding software (A.2.8): 
Ocean Signal to provide 

 Satellite Qualitative Tests 
(A.2.5) 

 Functional tests at ambient 
(A.2.1) and comparison with 
previous modification state 

 Current measurements (A.2.3) 
and comparison with previous 
mod state in RLS condition 

Ref email dated: 13 Sept 
2021 15:14 but as modified 
13 Sept 2021 16:19  

Subject: RE: Pre-
applications: PA20-09: 
PLB3/PLB-450 - TUV Type 
Approval Test Status and 
Proposed Firmware Update  

A change from MS0 to MS1 was made following 
identification of an error with the decoding of the 
RLM message in test mode. 

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

In addition, the two EUTs models were discussed, 
and it was agreed to complete the following 
additional tests on the alternate model: 

 Satellite Qualitative Tests in all applicable 
configurations. 

 Functional tests at ambient 
temperature (A.2.1) including 
comparison to previous 
modification state. 

 Satellite Qualification in one 
configuration (A.2.5)                

 Testing of operator controls 
(A.3.10) 

Ref email dated: 07 Oct 2021 
21:46 

RE: Pre-applications:  PA20-
09: PLB3/PLB-450 - Type 
Approval Testing - Firmware 
Change Required  

A change from MS1 to MS2 was made following 
identification of errors with the Testing of Operator 
Controls feature. 

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

Refer to Annex B for Modification State Comparison 
data. 

 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 MS2 to MS3 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. 

1.6 REPORT MODIFICATION RECORD 

Issue 1  First Issue. 
Issue 2  Update to Annex A document as supplied by Manufacturer. 
Issue 3  Satellite Qualitative and Beacon Antenna Test  sample name and serial numbers 
updated to match in the main body and summary table. Cell chemistry updated in F-E.2. Note 
added indicating protocol for self-test results in summary table. F-E.3 Line 5 updated. Satellite 
Qualitative results updated in summary table. Finish test date updated. Correction to verdict in 
Summary Table regarding compliance to navigation device update procedure in accordance 
with C/S T.001. Repetition rate results corrected and noted as a non-compliance. MS3 
modification record entry (section 1.5).  MS3 ambient CTT test data added to main summary 
table and main body of the report (sections: 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.8 and 2.12). Operating 
Lifetime modification state corrected in summary table.  Battery current comparison table for all 
modification states added to annex B.  Antenna characteristics EIRP calculations amended to 
consider the Pt ambient of MS3. Note added to Section 2.13 detailing the similar measurements 
for battery current in MS0 and MS1. Self-Test summary table updated with RLS results. 
Issue 4  Correction of typographical error (section 2.14.6). 
Issue 5  Reference to Manufacturer report for RLS GNSS Satellite Tracking added (summary 
table section 18 and report section 2.16). 
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SECTION 2 

TEST DETAILS 

Emergency Beacons Testing of the  
Ocean Signal Limited 

PLB3 
























