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REPORT SUMMARY 

Limited Testing of the  
Jotron AS 

Tron 40VDR 
 
 
 



  

 
 

Document 75941540 Report 01 Issue 5 
 Page 4 of 115 

1.1 INTRODUCTION 
 
 
The information contained in this report is intended to show verification of the Jotron AS Tron 
40VDR to limited requirements of Cospas-Sarsat T.007. 
 

Objective 

 

To perform Emergency Beacon Testing to determine the 
Equipment Under Test's (EUT’s) compliance with the 
Test Specification, for the series of tests carried out. 

Manufacturer Jotron AS 

Model Number(s) Tron 40VDR 

Serial Number(s) 11979 
11975 

Number of Samples Tested 2 

Test Specification/Issue/Date Cospas-Sarsat T.007 Issue 05 May 2017 

Incoming Release  
Date 

Application Form 
 

Date of Receipt of Test Samples 30/01/2018 

Order Number 
Date 

P16206 
29 January 2018 

Start of Test 31 January 2018 

Finish of Test 28 April 2019 

Name of Engineer(s) M Hardy 

A Uminski 

Related Documents Cospas-Sarsat T.001 Issue 4 revision 1 December 2017 

Cospas-Sarsat T.IP (TCXO) Issue 1 Rev 5 Oct 2013  
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1.2 APPLICATION FORM 
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1.2.1 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: December 2017   
 
Applicable C/S 
Standards: 

 
 
 

 
 

I hereby confirm that the 406 MHz beacon described above has been tested in accordance with 
the Cospas-Sarsat Type Approval Standard (C/S T.007) and with the Specification for Cospas-
Sarsat 406 MHz Distress Beacons (C/S T.001) noting the deviations and non-compliances 
stated below: 
 
Deviations: None 
 
Non-compliances:  
 
Section 2.3 – Modulation. Measurements exceed the limit of C/S T.007 – however, the results are 
within the Test Facility Accuracy stated in C/S T.008. 
 
Section 2.6 – Modulation under VSWR conditions. Measurements exceed the limit of C/S T.007 
– however, the results are within the Test Facility Accuracy stated in C/S T.008. 
 
Section 2.7 – Self-Test – observations: no distinct indication of Self-Test provided by the EUT. 
 
Section 2.7 – Self-Test – Self-Test and GNSS Self-Test do not automatically terminate with the 
EUT switch held in the ‘TEST’ position.  
 
 
Signed: ____________     
 
Name: Nigel Grigsby   
 
Position Held: Authorised Signatory  
 
Date: 10 June 2019   

 
 
 
 
  

Document Issue Revision Date 

C/S T.001 4 1 May-17 

C/S T.007 5 - May-17 
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1.3 PRODUCT INFORMATION 

1.3.1 Technical Description 

The Equipment Under Test (EUT) was a Jotron AS Tron 40VDR as shown in the photograph 
below. A full technical description can be found in the manufacturer’s documentation. 
 

 
 

Equipment Under Test 

1.3.2 Physical Test Configuration 

The Equipment Under Test (EUT) was operated using its own power source (internal battery).  
One EUT was configured so that the antenna port was connected to the 50Ω test system using 
a coaxial cable. The test configuration for all tests is identical with the exception of Satellite 
Qualitative and Position Accuracy Time and Position Accuracy.  This EUT was modified to allow 
a 50 Ω impedance output. To achieve this, the manufacturer bypassed a matching network 
integral to the EUT. This resulted in a higher output power that required correcting in 
accordance with the manufacturers data supplied in Annex A. 
 
The second EUT was a fully packaged beacon, similar to the proposed production beacons 
equipped with its proper antenna. This EUT was used to perform 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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System Configurations 
 
For all conducted measurement tests (unless otherwise stated), the EUT was configured with 
the VDR module fitted to the base of the EUT. To enable data to be sent to the VDR module, 
the EUT was fitted into a Float Free Case Docking Module, as shown in the setup information 
shown below. (Information is transferred to the VDR module via the Float Free case). Battery 
Current and Position Accuracy Time and Position Accuracy were repeated with the EUT in 
‘Stand Alone’ configuration. Other Navigation tests were performed in an anechoic chamber 
with the EUT in standalone configuration. All test configurations are shown in the photographs 
in Section 4 of this report. 
 
The test time interval was extended, and consecutive 406 MHz bursts were measured over 35 
minutes for the following tests: 

• Transmitter power output 

• Digital message 

• Digital message generator 

• Modulation 

• 406 MHz transmitted frequency 

• 406 MHz VSWR check 
 

This was to ensure that measurements were made during the operating modes described in 
section 1.3.3. The manufacturer advised that after the first burst from switch on, the GPS 
receiver operates in the following duty cycle: On for 2 minutes, Off for 6 minutes, On for 2 
minutes, Off for 7* minutes... (in the absence of a GPS signal). A test time of 35 minutes 
includes at least 4 cycles of the GPS receiver operation. 
 
* The Off time increments by 1 minute each cycle, up to a maximum of 16 minutes. 
The EUT tested for Frequency Stability with Temperature Gradient was fitted with a TCXO, 
Model: E4520, S/No: 0200. 
 
Conducted Laboratory Tests  
 

 
 

EUT 

Laptop PC 

VDR Module 

Test System 

Direct 
connection 

at BNC-type 
connector 

Ethernet 
Lead 

Network Hub 

Ethernet 
Lead 

Float 
Free 
Case 



  

 
 

Document 75941540 Report 01 Issue 5 
 Page 15 of 115 

 
 
Navigation Tests 
 

 
 
Battery Current Measurements 
 

 
  

Note: The resistor in series with negative line of battery   

* Removed for Standby mode measurements. 
 
For other Navigation, Satellite and Antenna test configurations, see photographs in section 4 of 
this report. 
 
Further Information 
 
The EUT tested in this report has been subjected to limited testing. The test schedule was 
previously agreed between the Manufacturer and Cospas Sarsat. 

EUT 
(Standalone) 

GPS Tx 
Antenna (where 

applicable) 
Beacon Tester 

Anechoic Chamber 

0.25Ω Resistor* 

EUT 
(Standalone or 

Float Free 
Case) 

EUT Battery 

+ 

- 

ADC Data 
Logger 
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1.3.3 Modes of Operation 

Modes of operation of the EUT during testing were as follows: 
 
Off/Standby Mode 

• Main switch to “READY” position 
 
Self-test 

• Main Switch to “TEST” position (hold for 15 seconds) 

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

• Additional Information supplied in Annex A 
 
GNSS Self-test 

• Main Switch to “TEST” position (twice in 3 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 
‘fast acquisition’) 

• Additional Information supplied in Annex A 
 
Operating 

• Main switch to “ON” position 

• 121 Homer active and offset 

• GPS operating in normal duty cycle  

• Physical configuration as below 
 
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.3.8.2.1: Daedalus Airfield, Lee-on-the-Solent, Hants, UK 
 All other tests: Octagon House Laboratory, Fareham, Hampshire, UK 
 
 
1.5 MODIFICATIONS 

 
Modification 0 - No modifications were made to the test sample during testing. 
 
Modification 1 – Capacitor change to eliminate strobe flash during GNSS Self-Test at +55°C 
(Additional details supplied by manufacturer). 
 
 

1.6 REPORT MODIFICATION RECORD 
 
Issue 1 – First Issue 
 
Issue 2 – Additional battery current measurement information/rewording. Automatic termination 
of Self-Test checks. Tables F.E-3 and F.E-4 added. EIRP recalculation.  Satellite Qualitative 
test in MS1 carried out.  Beacon Coding Software test data (supplied by Manufacturer) reviewed 
and added. 
 
Issue 3 – Beacon Coding Software test data (supplied by Manufacturer) reviewed and added.  
Revised application form (supplied by Manufacturer). 
 
Issue 4 – Test Facility Measurement Uncertainty Values presented on page B.4 (Annex B). 
Modification State 1 Battery Current measurement comparison presented on page B.2 (Annex 
B). Modification State 1 pre-test discharge recalculation presented on page B.3 (Annex B). 
Beacon Coding Software provided by the Manufacturer and presented on page A.22 of Annex 
A. EIRP recalculation presented in section 2.12. Satellite Qualitative test in Modification State 1 
presented in section 2.11. For Antenna Test recalculation, additional comments have been 
added to section 2.12.6 regarding the Modification States for values used in the calculations. 
Residual current measurements for Self-Test and GNSS Self-Test presented in the Battery 
Current Measurements section on pages 76 and 77, with additional comments added to page 
80. Table F.E-4: Step 1 ‘Description of action/indication’ comment changed. Summary 
comments modified on page 62. Comments regarding GNSS Self-Test modified on page 77. 

 
Issue 5 – Operating lifetime test data added to section 2.9 (general test campaign parameters 
revised in section 1.1, test summary table and section 3.1 (test equipment), including battery 
current measurements). Corrected numerous formatting errors.  
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SECTION 2 

TEST DETAILS 

Limited Testing of the  
Jotron AS 

Tron 40VDR 
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TEST RESULTS TABLE 

Parameters to be Measured 
Range of 
Specification 

Units 

Test Results 

Comments Tmin Tamb Tmax 

( -20°C) (+21°C) (+55°C) 

1. Power Output Result: Pass 

Model: Tron 40VDR, S/N: 11979, TUV Ref: TSR2 and Modification State 0 

Transmitter power output  
(maximum) 

35 - 39 dBm 
38.55* (36.77) 37.87* (36.09) 38.27* (36.49) 

* In accordance with the manufacturer documentation, 
1.78dB needs to be deducted from all power 
measurements, due to the exclusion of a matching 
network to modify the EUT to a 50ohm conducted output. 
Adjusted figure in brackets. 

(minimum) 38.48* (36.70) 37.82* (36.04) 38.24* (36.46)  

Power output rise time  
(maximum) 

< 5 ms 
0.03 0.03  0.03  

(minimum) 0.02 0.02 0.02  

Power output 1ms before burst  
(maximum) 

< -10 dBm 
-35.94 -37.18 -36.31  

(minimum) -37.19 -38.10 -37.45  

2. Digital Message Coding Result: Pass 

Model: Tron 40VDR, S/N: 11979, TUV Ref: TSR2 and Modification State 0 

Bit Sync 1 - 15 15 bits “1” P / F P P P  

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  
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Parameters to be Measured 
Range of 
Specification 

Units 

Test Results 

Comments Tmin Tamb Tmax 

( -20°C) (+21°C) (+55°C) 

3. Digital Message Generator Result: Pass 

Model: Tron 40VDR, S/N: 11979, TUV Ref: TSR2 and Modification State 0 

Repetition rate, TR:       

Average TR 48.5 ≤ TRavg ≤ 51.5 seconds 49.900 50.169 50.003  

Minimum TR 47.5 ≤ TRmin ≤ 48.0 seconds 47.628 47.580 47.658  

Maximum TR 52.0 ≤ TRmax ≤ 52.5 seconds 52.447 52.463  52.448  

Standard deviation 0.5 - 2.0 seconds 1.72 1.72 1.55  

Bit rate       

Minimum fb ≥ 396 bits/sec 399.71 399.71 399.71  

Maximum fb ≤ 404 bits/sec 399.72  399.72  399.72  

Total transmission time       

Short message 
(maximum) 

435.6 - 444.4 ms 
N/A N/A N/A  

(minimum) N/A N/A N/A  

Long message 
(maximum) 

514.8 - 525.2 ms 
519.97 519.95  519.97  

(minimum) 519.88 519.88 519.89  

Unmodulated carrier       

Minimum T1 ≥ 158.4 ms 160.55 160.57 160.56  

Maximum T1 ≤ 161.6 ms 160.62 160.64  160.63  

First burst delay ≥ 47.5 seconds 57* 61* 54* 
* The EUT transmits a Self-Test burst approximately 6 
seconds after activation. The time shown is that of the first 
normal burst transmitted after activation. 

 
  



  

 
 

Document 75941540 Report 01 Issue 5 Page 21 of 115 
 

Parameters to be Measured 
Range of 
Specification 

Units 

Test Results 

Comments Tmin Tamb Tmax 

( -20°C) (+21°C) (+55°C) 

4. Modulation Result: Non-Compliance 

Model: Tron 40VDR, S/N: 11979, TUV Ref: TSR2 and Modification State 0 

Biphase-L P / F P / F P P P  

Rise time  
(maximum) 50 - 250 μs 149.4 152.4  148.4  

(minimum) 50 - 250 μs 145.3 149.3 145.3  

Fall time  
(maximum) 50 - 250 μs  148.7 152.7  149.6  

(minimum) 50 - 250 μs 144.6 149.6 145.6  

Phase deviation: positive  
(maximum) +(1.0 to 1.2) radians 1.1775 1.1459 1.1699  

(minimum) +(1.0 to 1.2) radians 1.0545 1.0590 1.0460  

Phase deviation: negative  
(maximum) -(1.0 to 1.2) radians -1.1742 -1.1713 -1.2242* 

* Results exceeds the limits of C/S T.007. However, the 
result is within the Test Facility accuracy stated in C/S 
T.008. 

(minimum) -(1.0 to 1.2) radians -1.0694 -1.0935 -1.0965  

Symmetry measurement ≤ 0.05  0.0260 0.0256  0.0260  

5. 406 MHz Transmitted Frequency Result: Pass 

Model: Tron 40VDR, S/N: 11979, TUV Ref: TSR2 and Modification State 0 

Nominal Value 
(maximum) C/S T.001 MHz 406.0369858 406.0369518  406.0368861  

(minimum)   406.0369857 406.0369512 406.0368860  

Short-term stability 
(maximum) ≤ 2x10-9 /100ms 42.127E-11 33.869E-11 41.749E-11  

(minimum)   31.461E-11 27.720E-11 30.888E-11  

Medium-term stability – Slope 
(maximum) (-1 to +1)x10-9 /minutes 26.910E-12 11.088E-11 22.107E-12  

(minimum)   -22.703E-12 94.313E-13 -27.156E-12  

Medium-term stability – Residual 
frequency variation 

(maximum) ≤ 3x10-9  32.959E-11 39.909E-11 38.047E-11  

(minimum)   25.458E-11 30.398E-11 21.202E-11  

6. Spurious Emissions into 50ohms Result: Pass 

Model: Tron 40VDR, S/N: 11979, TUV Ref: TSR2 and Modification State 0 

In band (406.0 – 406.1 MHz) C/S T.001 mask P / F P P P  
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Parameters to be Measured 
Range of 
Specification 

Units 

Test Results 

Comments Tmin Tamb Tmax 

( -20°C) (+21°C) (+55°C) 

7. 406 MHz VSWR Check Result: Non-Compliance 

Model: Tron 40VDR, S/N: 11979, TUV Ref: TSR2 and Modification State 0 

Nominal Value 
(maximum) C/S T.001 MHz 406.0369842 406.0369518 406.0368944  

(minimum)   406.0369813 406.0369517 406.0368940  

Modulation rise time  
(maximum) 50-250 μs 148.4 152.4  149.4  

(minimum) 50-250 μs 144.3 149.3 145.3  

Modulation fall time  
(maximum) 50-250 μs 148.7 152.7  149.6  

(minimum) 50-250 μs 144.6 148.6 145.6  

Modulation phase deviation: positive  
(maximum) + (1.0 to 1.2) radians 1.1983 1.1475 1.1642  

(minimum) + (1.0 to 1.2) radians 1.0500 1.0641 1.0477  

Modulation phase deviation: negative  
(maximum) - (1.0 to 1.2) radians -1.1995 -1.1710 -1.2219* 

* Results exceeds the limits of C/S T.007. However, the 
result is within the Test Facility accuracy stated in C/S 
T.008. 

(minimum) - (1.0 to 1.2) radians -1.0636 -1.0904 -1.0957  

Modulation symmetry measurement ≤ 0.05  0.0256 0.0256  0.0252  

Digital Message correct P / F P P P  
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Parameters to be Measured 
Range of 
Specification 

Units 

Test Results 

Comments Tmin Tamb Tmax 

( -20°C) (+21°C) (+55°C) 

8(a). Self-test Mode Result: Non-Compliance 

Model: Tron 40VDR, S/N: 11979, TUV Ref: TSR2 and Modification State 1 

Frame sync 011010000 P / F P P P 
Test at ambient with GPS data present. The EUT strobe 
light emitted one flash, indicating that the Self-Test 
passed successfully 

Format flag 1 / 0 bit value 1 1 1  

Single radiated burst ≤440 / 520 (±1%) ms 519.921 519.863 519.907  

Default position data (if applicable) correct P / F P P P  

Description provided Y / N Y 

See manufacturer supplied information – Annex A Design data on protection against repetitive self-test 
mode transmissions 

provided Y / N Y 

Single burst verification one burst P / F P P P  

Provides for 15 Hex ID correct P / F P P P  

121.5 MHz RF power (if applicable) 
verify that RF power 
emitted 

P / F P P P  

406 MHz power 
verify that RF power 
emitted 

P / F P P P  

Distinct indication of Self-Test provided Y / N N* N* N* 

* In accordance with the manufacturer’s information, a 
Self-Test was initiated by holding the activation switch in 
the ‘TEST’ position for 15 seconds. The EUT strobe 
flashed once to indicate completion of a satisfactory Self-
Test.   

Distinct indication of RF power being emitted provided Y / N N* N* N* 
*Whilst there was no clear indication that RF power has 
been emitted, output RF power is one of the parameters 
checked during the Self-Test procedure.  

Indication of Self-Test result provided 
Y / N 

Y Y Y 
The manufacturer operating manual advises that the EUT 
strobe will flash more than once if a fault is found. The 
number of flashes depends on the type of fault. 

Maximum duration of Self-Test mode 
≤ maximum duration 
of Self-Test 

sec 12 12 12  

Automatic termination of Self-Test mode upon 
completion of Self-Test and indication of Self-Test 
results 

verify automatic 
termination, 
irrespective of switch 
position 

Y / N N N N 
See Battery Current measurements for further 
information.  
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Parameters to be Measured 
Range of 
Specification 

Units 

Test Results 

Comments Tmin Tamb Tmax 

( -20°C) (+21°C) (+55°C) 

8 (b). GNSS Self-Test Mode (if applicable) Result: Non-Compliance 

Model: Tron 40VDR, S/N: 11979, TUV Ref: TSR2 and Modification State 1 

Frame sync 011010000 P / F P P P 
For detailed test results and observations, see test report 
section 2.7. 

Format flag 1 / 0 bit value 1 1 1  

Radiated burst duration ≤ 520 (+1%) ms 519.914 519.932 519.913  

Position data except for ELT (DT) (if applicable) 

must be within 500 m 
(or 5.25 km for User 
Location Protocol) of 
the actual position 

P / F P P P  

Position data for ELT(DT) 

must be within 200 m 
of the actual horizontal 
position and 700 m of 
the altitude 

P / F N/A N/A N/A  

Design data showing how GNSS Self-test is limited in 
number of transmissions and duration 

provided Y / N Y See manufacturer supplied information – Annex A 

Single burst verification (if applicable) one burst P / F P P P  

121.5 MHz RF power (if applicable) 
verify that RF power is 
emitted 

Y / N Y Y Y  

406 MHz power (if applicable) 
verify that RF power is 
emitted 

Y / N Y Y Y  

Maximum duration of GNSS Self-tests 
Manufacturer to 
specify value 

s 125 125 125 Manufacturer specified value: 130 

Actual duration of Self-test with encoded location 
Less than maximum 
duration 

s 40 34 45  

Maximum number of GNSS Self-tests (only beacons 
with internal navigation devices) 

Manufacturer to 
specify number 

Number 
60 

Manufacturer specified number: 60 

Distinct indication to register successful completion or 
failure of the GNSS self-test 

must be provided Y/N Y Y Y  

Distinct indication that a maximum number of GNSS 
self-tests has been attained after GNSS self-test mode 
activation and without transmission of a test message or 
further GNSS receiver current drain 

must be provided Y/N Y  

Automatic termination of Self-Test mode upon 
completion of Self-Test and indication of Self-Test 
results 

verify automatic 
termination, 
irrespective of switch 

Y / N N N N 
See Battery Current measurements for further 
information. 
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Parameters to be Measured 
Range of 
Specification 

Units 

Test Results 

Comments Tmin Tamb Tmax 

( -20°C) (+21°C) (+55°C) 

position 

9. Thermal Shock Result: Pass 

Model: Tron 40VDR, S/N: 11979, TUV Ref: TSR2 and Modification State 0 

Soak Temperature 
30°C difference 

°C 20  

Measurement Temperature °C -10  

Transmitted Frequency   Min Max  

Nominal value C/S T.001 MHz 406.0369791 406.0369824   

Short-term stability ≤ 2x10-9 /100ms 27.872E-11 54.039E-11  

Medium-term stability – Slope (-2 to +2)x10-9 /min -29.735E-11 45.697E-11  

Medium-term stability – Residual frequency variation ≤ 3x10-9  21.914E-11 12.824E-10  

Transmitter power output 35 - 39 dBm 38.27* (36.49) 38.37* (36.59)  

* In accordance with the manufacturer documentation, 

1.78dB needs to be deducted from all power 

measurements, due to the exclusion of a matching 

network to modify the EUT to a 50ohm conducted output. 

Adjusted figure in brackets. 

Digital message correct P/F P  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

 
 

Document 75941540 Report 01 Issue 5 Page 26 of 115 
 

Parameters to be Measured 
Range of 
Specification 

Units Test Results Comments 

10. Operating Lifetime at Minimum Temperature  Result: Pass 

Model: Tron 40VDR, S/N: 11979, TUV Ref: TSR2 and Modification State 1 

Pre-test battery discharge duration (operating) required  Hours 88.86  

Pre-test battery discharge duration (operating)  Hours 96  

Duration >24 Hours 168 Hours at Tmin =  -20°C  

Effective Operating Lifetime duration >24 Hours 262.81 Hours at Tmin =  -20°C  

Transmitted Frequency   Min Max 
Results reported up to the declared battery duration 
(168h). 

Nominal value C/S T.001 MHz 406.0369811 406.03699  

Short-term stability ≤ 2x10-9 /100ms 1.687E-10 5.842E-10  

Medium-term stability – Slope (-1 to +1)x10-9 /min -5.999E-11 6.758E-11  

Medium-term stability – Residual frequency variation ≤ 3x10-9  1.318E-10 3.890E-10  

Transmitter power output 35 - 39 dBm 35.86 36.15  

Digital message correct P/F P  

Homer transmitter continuous operation during the 
lifetime test 

 hours 271.363889 
End time of the homer transmitter is taken when the output 
power drops by 3dB.   

   Start of Test End of Test  

Homer frequency  MHz 121.6004 121.599398  

Homer peak power level  dBm 20.6 20.3  

Homer transmitter duty cycle  % 98.1 30.52  
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Parameters to be Measured 
Range of 

Specification 
Units Test Results Comments 

11. Temperature Gradient (5°C/hr) Result: Pass 

Model: Tron 40VDR, S/N: 11979, TUV Ref: TSR2 and Modification State 0 

Full Test 

Transmitted Frequency   Min Max  

Nominal value C/S T.001 MHz 406.0369051 406.0369904   

Short-term stability ≤ 2x10-9 /100ms 20.273E-11 57.372E-11   

Medium-term stability – Slope1 
(-1 to +1)x10-9 /min -1.65E-10 9.12E-10 Data for points A to B, C+15 min to D and E+15 min to F 

(-2 to +2)x10-9 /min -7.50E-10 6.96E-10 Data for points B to C+15 min and D to E+15 min 

Medium-term stability – Residual frequency variation ≤ 3x10-9  15.794E-11 29.574E-10  

Transmitter power output 35 – 39 dBm 38.20* (36.42) 38.45* (36.67) 

* In accordance with the manufacturer documentation, 

1.78dB needs to be deducted from all power 

measurements, due to the exclusion of a matching 

network to modify the EUT to a 50ohm conducted output. 

Adjusted figure in brackets. 

Digital message correct P/F P  

12. Oscillator Aging  

5 year carrier nominal frequency variation provided Y / N N  

MTS analysis (if applicable) 
Must 
demonstrate 
compliance 

P / F P 
See TCXO procedure in Temperature Gradient test results 
section 

13. Protection Against Continuous Transmission 

Description provided Y / N Y See manufacturer supplied information – Annex A 
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Parameters to be Measured 
Range of 
Specification 

Units Test Results Comments 

14. Satellite Qualitative Tests Result: Pass 

Model: Tron 40VDR, S/N: 11975, TUV Ref: TSR1 and Modification State 0 (Configurations 5 and 7) 

Model: Tron 40VDR, S/N: 11975, TUV Ref: TSR1 and Modification State 1 (Configuration 8) 

Test Configuration 
As per C/S 
T.007 

 
Configuration 

 
5 6 7 8 

15 Hex ID Decoded by LUT correct P / F P - P P  

Doppler Location results with error ≤ 5km ≥ 80 % 100 - 95 100  

15. Antenna Characteristics (Recalculation Only) Result: Pass 

Test Configuration 
As per C/S 

T.007 
 

Configuration Note: results by calculation only. Raw measurement data 

taken from TUV report 75924802 Report 01. 1 2 3 4 

Polarisation linear or RHCP  - - - Linear  

VSWR ≤1.5  - - - n/a Detachable Antennas Only 

EIRPLOSS  dB - - - -1.27  

EIRPmaxEOL ≤43 dBm - - - 40.6  

EIRPminEOL ≥32 dBm - - - 32.8 EIRPminEOL limit decreases to 30 dBm for Configuration 4 

15. Antenna Characteristics (Recalculation Only) Result: Pass 

Test Configuration 
As per C/S 
T.007 

 
Configuration Note: results by calculation only. Raw measurement data 

taken from TUV report 75924802 Report 01. 1 2 3 4 

Polarisation linear or RHCP  Linear - - Linear  

VSWR ≤1.5  n/a - - n/a Detachable Antennas Only 

EIRPLOSS  dB -1.27 - - -1.27  

EIRPmaxEOL ≤43 dBm 42.6 - - 41.6  

EIRPminEOL ≥32 dBm 32.1 - - 33.0 EIRPminEOL limit decreases to 30 dBm for Configuration 4 

16. Beacon Coding Software Result: Pass 

Sample message for each coding option of the 

applicable coding types 
correct P / F P  

Sample self-test message for each coding option of the 

applicable coding types 
correct P / F P Applicant’s data, see Annex A for details 
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Parameters to be Measured 
Range of 
Specification 

Units Test Results Comments 

17. Navigation System Result: Pass 

Model: Tron 40VDR, S/N: 11975, TUV Ref: TSR1 and Modification State 0 

Location protocol C/S T.001  National Standard User  

Position data default values correct P / F - P -  

Configuration 5       

Position accuracy - A.3.8.2.1 C/S T.001 m - 35.6 -  

Position Acquisition Time - A.3.8.2.1 <10/1 min - 0.95 -  

Position accuracy - A.3.8.2.2 C/S T.001 m - 55.2 -  

Position Acquisition Time - A.3.8.2.2 <10/1 min - 1.0 -  

Configuration 7       

Position accuracy - A.3.8.2.1 C/S T.001 m - 35.6 -  

Position Acquisition Time - A.3.8.2.1 <10/1 min - 0.98 -  

Position accuracy - A.3.8.2.2 C/S T.001 m - 24.2 -  

Position Acquisition Time - A.3.8.2.2 <10/1 min - 0.95 -  

Configuration 8 (Standalone)       

Position accuracy - A.3.8.2.1 C/S T.001 m - 35.6 -  

Position Acquisition Time - A.3.8.2.1 <10/1 min - 0.95 -  

Position accuracy - A.3.8.2.2 C/S T.001 m - 24.2 -  

Position Acquisition Time - A.3.8.2.2 <10/1 min - 0.96 -  

Encoded position data update interval >5 min - 6.66 -  

Position clearance after deactivation cleared P / F - P -  

Position data input update interval (as applicable) 20/1 Min - N/A - No External navigation input. 

Configuration 8 (In Float Fee Case)       

Position accuracy - A.3.8.2.1 C/S T.001 m - 35.6 -  

Position Acquisition Time - A.3.8.2.1 <10/1 min - 0.98 -  

Position accuracy - A.3.8.2.2 C/S T.001 m - 24.2 -  

Position Acquisition Time - A.3.8.2.2 <10/1 min - 0.98 -  

Position data encoding correct P / F - P - See manufacturer supplied information – Annex A 

Retained last valid position after navigation input lost 240(±5) min - 240.22 -  

Default position data transmitted after 240(±5) minutes 
without valid position data 

cleared P / F - P -  

Information on protection against beacon degradation 
due to navigation device, interface or signal failure or 
malfunction 

provided Y / N Y See manufacturer supplied information – Annex A 
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2.1 POWER OUTPUT 

2.1.1 Specification 

Cospas-Sarsat T.007, Clause A.2.1 (a) 

2.1.2 Equipment Under Test and Modification State 

Tron 40VDR S/N: 11979 - Modification State 0 

2.1.3 Date of Test  

31 January 2018, 21 & 23 May 2018 

2.1.4 Test Equipment Used 

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

2.1.5 Environmental Conditions 

Ambient Temperature 21.4 - 22.4°C 
Relative Humidity 39.4 - 42.2% 
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2.1.6 Test Results 

Ambient Temperature 
 

 
 
Low Temperature 
 

 
 
 
 
 



  
 

 
 

Document 75941540 Report 01 Issue 5 Page 32 of 115 

High Temperature 
 

 
 
Summary 
 
The EUT complies with clause A.3.2.2 of Cospas-Sarsat T.007. 
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2.2 DIGITAL MESSAGE 

2.2.1 Specification 

Cospas-Sarsat T.007, Clause A.2.1 (b) 

2.2.2 Equipment Under Test and Modification State 

Tron 40VDR S/N: 11979 - Modification State 0 

2.2.3 Date of Test  

31 January 2018, 21 & 23 May 2018 

2.2.4 Test Equipment Used 

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

2.2.5 Environmental Conditions 

Ambient Temperature 21.4 - 22.4°C 
Relative Humidity 39.4 - 42.2% 
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2.2.6 Test Results 

Test Duration: 30 minutes 
No. of bursts: 38 
 
Ambient Temperature 
 

Message FFFE2F901E2E6EC77FDFF9A957B783E0F66C 
Hex ID 203C5CDD8EFFBFF 
Position None - Default Values 
Parameter Bit Data Bits Decoded Value 
Bit synchronization 1-15 111111111111111 111111111111111 
Frame synchronization 16-24 000101111 000101111 
Format Flag 25 1 1 
Protocol Flag 26 0 0 
Country Code 27-36 0100000001 Norway 
Protocol Code 37-40 1110 Standard Test Location Protocol 
Undefined 41-64 001011100110111011000111 001011100110111011000111 
N/S 65 0 Default 
Latitude Degrees 66-72 1111111 Default 
Latitude Minutes 73-74 11 Default 
E/W 75 0 Default 
Longitude Degrees 76-83 11111111 Default 
Longitude Minutes 84-85 11 Default 
BCH Code (21 Bit) 86-106 001101010010101011110 001101010010101011110 
Calculated BCH Code (21 Bit) - 001101010010101011110 001101010010101011110 
Supplementary Data Fixed 107-110 1101 1101 
Encoded Position Data Source 111 1 Internal 
121.5 MHz Homing 112 1 Yes 
Delta Latitude +/- 113 1 Default 
Delta Latitude Minutes 114-118 00000 Default 
Delta Latitude Seconds 119-122 1111 Default 
Delta Longitude +/- 123 1 Default 
Delta Longitude Minutes 124-128 00000 Default 
Delta Longitude Seconds 129-132 1111 Default 
BCH Code (12 Bit) 133-144 011001101100 011001101100 
Calculated BCH Code (12 Bit) - 011001101100 011001101100 
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Low Temperature 
 

Message FFFE2F901E2E6ECB7FDFFAD8BEF783E0F66C 
Hex ID 203C5CDD96FFBFF 
Position None - Default Values 
Parameter Bit Data Bits Decoded Value 
Bit synchronization 1-15 111111111111111 111111111111111 
Frame synchronization 16-24 000101111 000101111 
Format Flag 25 1 1 
Protocol Flag 26 0 0 
Country Code 27-36 0100000001 Norway 
Protocol Code 37-40 1110 Standard Test Location Protocol 
Undefined 41-64 001011100110111011001011 001011100110111011001011 
N/S 65 0 Default 
Latitude Degrees 66-72 1111111 Default 
Latitude Minutes 73-74 11 Default 
E/W 75 0 Default 
Longitude Degrees 76-83 11111111 Default 
Longitude Minutes 84-85 11 Default 
BCH Code (21 Bit) 86-106 010110110001011111011 010110110001011111011 
Calculated BCH Code (21 Bit) - 010110110001011111011 010110110001011111011 
Supplementary Data Fixed 107-110 1101 1101 
Encoded Position Data Source 111 1 Internal 
121.5 MHz Homing 112 1 Yes 
Delta Latitude +/- 113 1 Default 
Delta Latitude Minutes 114-118 00000 Default 
Delta Latitude Seconds 119-122 1111 Default 
Delta Longitude +/- 123 1 Default 
Delta Longitude Minutes 124-128 00000 Default 
Delta Longitude Seconds 129-132 1111 Default 
BCH Code (12 Bit) 133-144 011001101100 011001101100 
Calculated BCH Code (12 Bit) - 011001101100 011001101100 
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High Temperature 
 

Message FFFE2F901E2E6ECB7FDFFAD8BEF783E0F66C 
Hex ID 203C5CDD96FFBFF 
Position None - Default Values 
Parameter Bit Data Bits Decoded Value 
Bit synchronization 1-15 111111111111111 111111111111111 
Frame synchronization 16-24 000101111 000101111 
Format Flag 25 1 1 
Protocol Flag 26 0 0 
Country Code 27-36 0100000001 Norway 
Protocol Code 37-40 1110 Standard Test Location Protocol 
Undefined 41-64 001011100110111011001011 001011100110111011001011 
N/S 65 0 Default 
Latitude Degrees 66-72 1111111 Default 
Latitude Minutes 73-74 11 Default 
E/W 75 0 Default 
Longitude Degrees 76-83 11111111 Default 
Longitude Minutes 84-85 11 Default 
BCH Code (21 Bit) 86-106 010110110001011111011 010110110001011111011 
Calculated BCH Code (21 Bit) - 010110110001011111011 010110110001011111011 
Supplementary Data Fixed 107-110 1101 1101 
Encoded Position Data Source 111 1 Internal 
121.5 MHz Homing 112 1 Yes 
Delta Latitude +/- 113 1 Default 
Delta Latitude Minutes 114-118 00000 Default 
Delta Latitude Seconds 119-122 1111 Default 
Delta Longitude +/- 123 1 Default 
Delta Longitude Minutes 124-128 00000 Default 
Delta Longitude Seconds 129-132 1111 Default 
BCH Code (12 Bit) 133-144 011001101100 011001101100 
Calculated BCH Code (12 Bit) - 011001101100 011001101100 

 
Summary 
 
The EUT complies with clause A.3.1.4 of Cospas-Sarsat T.007. 
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2.3 MODULATION 

2.3.1 Specification 

Cospas-Sarsat T.007, Clause A.2.1 (d) 

2.3.2 Equipment Under Test and Modification State 

Tron 40VDR S/N: 11979 - Modification State 0 

2.3.3 Date of Test  

31 January 2018, 21 & 23 May 2018 

2.3.4 Test Equipment Used 

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

2.3.5 Environmental Conditions 

Ambient Temperature 21.4 - 22.4°C 
Relative Humidity 39.4 - 42.2% 
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2.3.6 Test Results 

Test Duration: 30 minutes 
No. of bursts: 38 
 
Ambient Temperature 
 

 
Low Temperature 
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High Temperature 
 

 
 
Summary 
 
The EUT fails to comply* with clause A.3.3 of Cospas-Sarsat T.007. 
 
* Results exceeds the limits of C/S T.007. However, the result is within the Test Facility 
accuracy stated in C/S T.008. 
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2.4 406 MHZ TRANSMITTED FREQUENCY 

2.4.1 Specification 

Cospas-Sarsat T.007, Clause A.2.1 (e) 

2.4.2 Equipment Under Test and Modification State 

Tron 40VDR S/N: 11979 - Modification State 0 

2.4.3 Date of Test  

31 January 2018  

2.4.4 Test Equipment Used 

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

2.4.5 Environmental Conditions 

Ambient Temperature 22.2°C 
Relative Humidity 42.2% 

2.4.6 Test Results 

Ambient Temperature 
 
Nominal Frequency 
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Short Term Stability 
 

 
 
Medium Term Stability – Slope 
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Medium Term Stability – Residual 
 
 

 
 
 
Low Temperature 
 
Nominal Frequency 
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Short Term Stability 
 

 
 
Medium Term Stability – Slope 
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Medium Term Stability – Residual 
 

 
 
 
High Temperature 
 
Nominal Frequency 
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Short Term Stability 
 

 
 
Medium Term Stability – Slope 
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Medium Term Stability – Residual 
 

 
 
 
 
Summary 
 
The EUT complies with clause A.3.2.1 of Cospas-Sarsat T.007. 
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2.5 SPURIOUS EMISSION INTO 50 OHMS 

2.5.1 Specification 

Cospas-Sarsat T.007, Clause A.2.1 (f) 

2.5.2 Equipment Under Test and Modification State 

Tron 40VDR S/N: 11979 - Modification State 0 

2.5.3 Date of Test  

02 February 2018, 25 & 29 May 2018 

2.5.4 Test Equipment Used 

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

2.5.5 Environmental Conditions 

Ambient Temperature 22.8 - 23.1°C 
Relative Humidity 39.5 – 41.8% 
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2.5.6 Test Results 

Test Duration: 1260 minutes 
 
Ambient Temperature 
 

 
 

15:29:25  2 Feb 2018

Ref 14.84 dBm #Atten 25 dB

Peak

Log

10

dB/

V1 S2

S3 FC

AA

Start 406 MHz

#Res BW 100 Hz #VBW 100 Hz

Stop 406.1 MHz

Sweep 7.15 s (1001 pts)

*

Ext Ref
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Low Temperature 
 

 
 
High Temperature 
 

 
 
Summary 
 
The EUT complies with clause A.3.2.2.4 of Cospas-Sarsat T.007. 
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2.6 406 MHZ VSWR CHECK 

2.6.1 Specification 

Cospas-Sarsat T.007, Clause A.2.1 (g) 

2.6.2 Equipment Under Test and Modification State 

Tron 40VDR S/N: 11979 - Modification State 0 

2.6.3 Date of Test  

16 March 2018, 22 & 24 May 2018  

2.6.4 Test Equipment Used 

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

2.6.5 Environmental Conditions 

Ambient Temperature 20.2 - 21.1°C 
Relative Humidity 42.3 – 51.1% 
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2.6.6 Test Results 

Test Duration: 30 minutes 
No. of bursts: 38 
 
Ambient Temperature 
 

Message FFFE2F901E2E6ECB7FDFFAD8BEF783E0F66C 
Hex ID 203C5CDD96FFBFF 
Position None - Default Values 
Parameter Bit Data Bits Decoded Value 
Bit synchronization 1-15 111111111111111 111111111111111 
Frame synchronization 16-24 000101111 000101111 
Format Flag 25 1 1 
Protocol Flag 26 0 0 
Country Code 27-36 0100000001 Norway 
Protocol Code 37-40 1110 Standard Test Location Protocol 
Undefined 41-64 001011100110111011001011 001011100110111011001011 
N/S 65 0 Default 
Latitude Degrees 66-72 1111111 Default 
Latitude Minutes 73-74 11 Default 
E/W 75 0 Default 
Longitude Degrees 76-83 11111111 Default 
Longitude Minutes 84-85 11 Default 
BCH Code (21 Bit) 86-106 010110110001011111011 010110110001011111011 
Calculated BCH Code (21 Bit) - 010110110001011111011 010110110001011111011 
Supplementary Data Fixed 107-110 1101 1101 
Encoded Position Data Source 111 1 Internal 
121.5 MHz Homing 112 1 Yes 
Delta Latitude +/- 113 1 Default 
Delta Latitude Minutes 114-118 00000 Default 
Delta Latitude Seconds 119-122 1111 Default 
Delta Longitude +/- 123 1 Default 
Delta Longitude Minutes 124-128 00000 Default 
Delta Longitude Seconds 129-132 1111 Default 
BCH Code (12 Bit) 133-144 011001101100 011001101100 
Calculated BCH Code (12 Bit) - 011001101100 011001101100 

 
Frequency Plot 
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Modulation Plot 
 

 
 
Low Temperature 
 

Message FFFE2F901E2E6ECB7FDFFAD8BEF783E0F66C 
Hex ID 203C5CDD96FFBFF 
Position None - Default Values 
Parameter Bit Data Bits Decoded Value 
Bit synchronization 1-15 111111111111111 111111111111111 
Frame synchronization 16-24 000101111 000101111 
Format Flag 25 1 1 
Protocol Flag 26 0 0 
Country Code 27-36 0100000001 Norway 
Protocol Code 37-40 1110 Standard Test Location Protocol 
Undefined 41-64 001011100110111011001011 001011100110111011001011 
N/S 65 0 Default 
Latitude Degrees 66-72 1111111 Default 
Latitude Minutes 73-74 11 Default 
E/W 75 0 Default 
Longitude Degrees 76-83 11111111 Default 
Longitude Minutes 84-85 11 Default 
BCH Code (21 Bit) 86-106 010110110001011111011 010110110001011111011 
Calculated BCH Code (21 Bit) - 010110110001011111011 010110110001011111011 
Supplementary Data Fixed 107-110 1101 1101 
Encoded Position Data Source 111 1 Internal 
121.5 MHz Homing 112 1 Yes 
Delta Latitude +/- 113 1 Default 
Delta Latitude Minutes 114-118 00000 Default 
Delta Latitude Seconds 119-122 1111 Default 
Delta Longitude +/- 123 1 Default 
Delta Longitude Minutes 124-128 00000 Default 
Delta Longitude Seconds 129-132 1111 Default 
BCH Code (12 Bit) 133-144 011001101100 011001101100 
Calculated BCH Code (12 Bit) - 011001101100 011001101100 
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Frequency Plot 
 

 
 
 
Modulation Plot 
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High Temperature 
 

Message FFFE2F901E2E6ECB7FDFFAD8BEF783E0F66C 
Hex ID 203C5CDD96FFBFF 
Position None - Default Values 
Parameter Bit Data Bits Decoded Value 
Bit synchronization 1-15 111111111111111 111111111111111 
Frame synchronization 16-24 000101111 000101111 
Format Flag 25 1 1 
Protocol Flag 26 0 0 
Country Code 27-36 0100000001 Norway 
Protocol Code 37-40 1110 Standard Test Location Protocol 
Undefined 41-64 001011100110111011001011 001011100110111011001011 
N/S 65 0 Default 
Latitude Degrees 66-72 1111111 Default 
Latitude Minutes 73-74 11 Default 
E/W 75 0 Default 
Longitude Degrees 76-83 11111111 Default 
Longitude Minutes 84-85 11 Default 
BCH Code (21 Bit) 86-106 010110110001011111011 010110110001011111011 
Calculated BCH Code (21 Bit) - 010110110001011111011 010110110001011111011 
Supplementary Data Fixed 107-110 1101 1101 
Encoded Position Data Source 111 1 Internal 
121.5 MHz Homing 112 1 Yes 
Delta Latitude +/- 113 1 Default 
Delta Latitude Minutes 114-118 00000 Default 
Delta Latitude Seconds 119-122 1111 Default 
Delta Longitude +/- 123 1 Default 
Delta Longitude Minutes 124-128 00000 Default 
Delta Longitude Seconds 129-132 1111 Default 
BCH Code (12 Bit) 133-144 011001101100 011001101100 
Calculated BCH Code (12 Bit) - 011001101100 011001101100 

 
Frequency Plot 
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Modulation Plot 
 

 
 
Summary 
 
The EUT fails to comply* with clause A.3.3 of Cospas-Sarsat T.007. 
 
* Results exceeds the limits of C/S T.007. However, the result is within the Test Facility 
accuracy stated in C/S T.008. 
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2.7 SELF-TEST MODES 

2.7.1 Specification 

Cospas-Sarsat T.007, Clause A.2.1 (h) 

2.7.2 Equipment Under Test and Modification State 

Tron 40VDR S/N: 11979 - Modification State 1 

2.7.3 Date of Test  

28 & 29 June 2018 & 02 July 2018 

2.7.4 Test Equipment Used 

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

2.7.5 Environmental Conditions 

Ambient Temperature 23.9 – 25.2°C 
Relative Humidity 40.3 – 42.7% 
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2.7.6 Test Results 

Self-test Mode 
 
Ambient Temperature 
 

Message FFFED0901E2E6ECB7FDFFAD8BEF783E0F66C 
Hex ID 203C5CDD96FFBFF 
Position None - Default Values 
Parameter Bit Data Bits Decoded Value 
Bit synchronization 1-15 111111111111111 111111111111111 
Frame synchronization 16-24 011010000 011010000 
Format Flag 25 1 1 
Protocol Flag 26 0 0 
Country Code 27-36 0100000001 Norway 
Protocol Code 37-40 1110 Standard Test Location Protocol 
Undefined 41-64 001011100110111011001011 001011100110111011001011 
N/S 65 0 Default 
Latitude Degrees 66-72 1111111 Default 
Latitude Minutes 73-74 11 Default 
E/W 75 0 Default 
Longitude Degrees 76-83 11111111 Default 
Longitude Minutes 84-85 11 Default 
BCH Code (21 Bit) 86-106 010110110001011111011 010110110001011111011 
Calculated BCH Code (21 Bit) - 010110110001011111011 010110110001011111011 
Supplementary Data Fixed 107-110 1101 1101 
Encoded Position Data Source 111 1 Internal 
121.5 MHz Homing 112 1 Yes 
Delta Latitude +/- 113 1 Default 
Delta Latitude Minutes 114-118 00000 Default 
Delta Latitude Seconds 119-122 1111 Default 
Delta Longitude +/- 123 1 Default 
Delta Longitude Minutes 124-128 00000 Default 
Delta Longitude Seconds 129-132 1111 Default 
BCH Code (12 Bit) 133-144 011001101100 011001101100 
Calculated BCH Code (12 Bit) - 011001101100 011001101100 

 
Note: Self-test at ambient temperature carried out with navigation data applied. 
 
Observation Comments 
 

• A Self-Test is initiated by holding the slider switch in the TEST position for 10 
seconds. There are no indications from the EUT during this time. 

• After this time the slider switch is released. 

• The EUT emits a single strobe light flash*, indicating a PASS result. 
 
* Note: Performing a Self-Test on the modified 50ohm conducted sample, returned 
a double strobe light flash. The operator’s manual indicates that this due to low 
power on the 406 MHz transmitter. The manufacturer has advised that this is an 
expected result, due to the nature of the RF output modification. The test was 
repeated on the fully packaged EUT submitted for type approval (S/N 11975) and 
resulted in a single strobe flash indicating a PASS result.  
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Low Temperature 
 

Message FFFED0901E2E6ECB7FDFFAD8BEF783E0F66C 
Hex ID 203C5CDD96FFBFF 
Position None - Default Values 
Parameter Bit Data Bits Decoded Value 
Bit synchronization 1-15 111111111111111 111111111111111 
Frame synchronization 16-24 011010000 011010000 
Format Flag 25 1 1 
Protocol Flag 26 0 0 
Country Code 27-36 0100000001 Norway 
Protocol Code 37-40 1110 Standard Test Location Protocol 
Undefined 41-64 001011100110111011001011 001011100110111011001011 
N/S 65 0 Default 
Latitude Degrees 66-72 1111111 Default 
Latitude Minutes 73-74 11 Default 
E/W 75 0 Default 
Longitude Degrees 76-83 11111111 Default 
Longitude Minutes 84-85 11 Default 
BCH Code (21 Bit) 86-106 010110110001011111011 010110110001011111011 
Calculated BCH Code (21 Bit) - 010110110001011111011 010110110001011111011 
Supplementary Data Fixed 107-110 1101 1101 
Encoded Position Data Source 111 1 Internal 
121.5 MHz Homing 112 1 Yes 
Delta Latitude +/- 113 1 Default 
Delta Latitude Minutes 114-118 00000 Default 
Delta Latitude Seconds 119-122 1111 Default 
Delta Longitude +/- 123 1 Default 
Delta Longitude Minutes 124-128 00000 Default 
Delta Longitude Seconds 129-132 1111 Default 
BCH Code (12 Bit) 133-144 011001101100 011001101100 
Calculated BCH Code (12 Bit) - 011001101100 011001101100 

 
High Temperature 
 

Message FFFED0901E2E6ECB7FDFFAD8BEF783E0F66C 
Hex ID 203C5CDD96FFBFF 
Position None - Default Values 
Parameter Bit Data Bits Decoded Value 
Bit synchronization 1-15 111111111111111 111111111111111 
Frame synchronization 16-24 011010000 011010000 
Format Flag 25 1 1 
Protocol Flag 26 0 0 
Country Code 27-36 0100000001 Norway 
Protocol Code 37-40 1110 Standard Test Location Protocol 
Undefined 41-64 001011100110111011001011 001011100110111011001011 
N/S 65 0 Default 
Latitude Degrees 66-72 1111111 Default 
Latitude Minutes 73-74 11 Default 
E/W 75 0 Default 
Longitude Degrees 76-83 11111111 Default 
Longitude Minutes 84-85 11 Default 
BCH Code (21 Bit) 86-106 010110110001011111011 010110110001011111011 
Calculated BCH Code (21 Bit) - 010110110001011111011 010110110001011111011 
Supplementary Data Fixed 107-110 1101 1101 
Encoded Position Data Source 111 1 Internal 
121.5 MHz Homing 112 1 Yes 
Delta Latitude +/- 113 1 Default 
Delta Latitude Minutes 114-118 00000 Default 
Delta Latitude Seconds 119-122 1111 Default 
Delta Longitude +/- 123 1 Default 
Delta Longitude Minutes 124-128 00000 Default 
Delta Longitude Seconds 129-132 1111 Default 
BCH Code (12 Bit) 133-144 011001101100 011001101100 
Calculated BCH Code (12 Bit) - 011001101100 011001101100 
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Table F-E.3: Self-test Mode Actions and Indications 

 
No. Action/Indication Time-stamp 

(HH:MM:SS) 

Description of 

action/indication 

Duration of 

action/indication (sec) 

Notes 

1 Self-Test mode 

initiation (distinct 

action) 

00:00:00 

Slide and hold main 

switch in TEST 

position 

10 seconds 

Switch released at step 

6 (after strobe light 

visual indication) 

2 Distinct indication of 

the Self-test initiation 
- No indication -  

3 Self-test single burst 

transmission 
00:00:09 Self-Test transmission 520mS 

Verified by TUV test 

system 

4 Self-test message 

default values 
00:00:09 

Transmission of 

default values 
- 

Verified by TUV test 

system 

5 Distinct indication of 

RF transmission 
- No indication -  

6 Distinct indication of 

the Self-test PASS 

result 

00:00:10 
Single strobe light 

flash 
1 second  

7 Distinct indication of 

the Self-test FAIL 

result 
00:00:10 

Multiple strobe light 

flashes 
1 second per flash 

See manufacturer 

supplied information 

for ‘Fail’ strobe light 

flash sequence 

8 Distinct indication of 

Insufficient Battery 

Energy 

N/A - - Not supported 

9 Automatic termination 

of the Self-test mode, 

irrespectively of the 

switch position 

- - - 

See battery current 

measurements for 

further information 

10 Duration of the Self-

test mode 

00:00:11 
Visual indications 

cease 
- 

Time shown for Self-

Test ‘PASS’. Time 

will increase for 

multiple failing strobe 

indications. Note: 

Time indicated for 

visual observation. 

Battery current 

measurements show 

that the complete test 

time (until current 

returns to zero) is 

around 16 seconds.   

 
 
GNSS Self-test mode 
 
General 
 
All duration measurements below include activation method time, i.e. they start from test 
switch press and include any “hold for x seconds” requirement and they end when all visual 
and audible activity appeared to cease. 
 
All positional accuracy values below were calculated using the Haversine Formula; the 
Earth’s radius was taken as 6367 km. 
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GNSS Self-Test Observations 
 

Parameter Actual Declared 

GNSS Self-test count 60 60 

GNSS Self-test maximum duration (s) 
incl. activation method 

125 130 

Indication of GNSS Self-test 
activation/completion 

A GNSS self-test is activated by moving the main slider 
switch to the TEST position twice within three seconds. The 
EUT will then emit an audible tone once every four seconds 
until one of the following occurs: 

 

If navigation data is detected, a double audible tone followed 
by a double strobe flash will indicate the end of the test. A 
406MHz message will be transmitted encoded with position 
data. 

If no navigation data is detected the EUT will emit 5 audible 
tones. The test will then terminate with no further activity. 

 

Indication of GNSS Self-test count 
limit reached 

The EUT will emit 10 audible tones in succession, followed 
by no further activity. 

 
 
Summary: GNSS Self-test with Valid Navigation Input 
 

Protocol Standard Location Protocol 

Temperature (°C) -20 +22 +55 

Frame sync verification 011010000 011010000 011010000 

Format Flag (1 bit) 1 1 1 

Single Radiated burst (ms) 519.914 519.932 519.913 

Position data P P P 

Single burst verification P P P 

Actual duration (s) incl. activation 
method 

40 34 45 

Position Input Latitude N 51° 22' 35” 

Position Input Longitude W 001° 49' 50” 

Position Output Latitude N 51° 22’ 36” N 51° 22’ 36” N 51° 22’ 36” 

Position Output Longitude W 001° 49’ 52” W 001° 49’ 52” W 001° 49’ 52” 

Position Error (m) 49.3 49.3 49.3 
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Summary: GNSS Self-test without Valid Navigation Input  
 

Protocol Standard Location Protocol 

Temperature (°C) -20 +22 +55 

Frame sync verification N/A N/A N/A 

Format Flag (1 bit) N/A N/A N/A 

Single Radiated burst (ms) N/A N/A N/A 

Default Position data N/A N/A N/A 

Single burst verification N/A N/A N/A 

Actual duration (s) incl. activation 
method 

125 125 125 

 
 
 

Full Hex Messages 

Standard Location Protocol with Navigation data applied 

+55°C FFFED0901E2E6ECB33A03C2FCD371DA4D4D0 

Ambient FFFED0901E2E6ECB33A03C2FCD371DA4D4D0 

-20°C FFFED0901E2E6ECB33A03C2FCD371DA4D4D0 

Standard Location Protocol without Navigation data applied 

+55°C N/A 

Ambient N/A 

-20°C N/A 

 
N/A = Not Applicable (EUT does not transmit a 406MHz burst in the absence of navigation 
data) 
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Table F-E.4: GNSS Self-test Mode Actions and Indications 

 
No. Action/Indication Time-stamp 

(HH:MM:SS) 

Description of 

action/indication 

Duration of 

action/indication (sec) 

Notes 

1 GNSS Self-test mode 

initiation (distinct 

action) 
00:00:00 

Slide main switch to 

TEST position twice 

and release 

3 seconds 

An audible tone 

occurs each time the 

slide switch is moved 

to the TEST position 

2 Distinct indication of 

the GNSS Self-test 

initiation 

00:00:03 
1 x audio tone every 4 

seconds 
- 

Tones continue until 

either step 5 or step 6 

occurs 

3 GNSS Self-test single 

burst transmission 
00:00:31 

Single 406 RF 

transmission 
520mS 

Verified by TUV test 

system 

4 GNSS Self-test 

message position 

encoding 
00:00:31 

Single 406 

transmission 

containing valid GPS 

position 

520mS 
Verified by TUV test 

system 

5 Distinct indication of 

the GNSS Self-test 

PASS result 

00:00:33 

2 x audio tone 

followed by strobe 

light flash 

6 seconds  

6 Distinct indication of 

the GNSS Self-test 

FAIL result 

00:02:00 5 x audio tone 5 seconds 
No transmission by 

the EUT 

7 Distinct indication that 

the manufacturer-

declared limited 

number of GNSS Self-

tests is attained 

00:00:03 10 x rapid audio tones 3 seconds 

Following step 1, the 

EUT will perform as 

described with no 

transmission or further 

action from the EUT 

8 Automatic termination 

of the Self-test mode, 

irrespectively of the 

switch position 

- - - 

See battery current 

measurements for 

further information 

9 Duration of the GNSS 

Self-test mode 

00:02:05 

Maximum duration in 

the absence of valid 

GPS signal 

- 

Duration is less when 

GPS acquired as 

described in step 5. 

Note: Time indicated 

for visual observation. 

Battery current 

measurements show 

that the complete test 

time (until current 

returns to zero) is 

around 128 seconds.   

 
 
Summary 
 
The EUT fails to comply* with clause A.3.6 of Cospas-Sarsat T.007. 
 
* Self-Test: EUT continues to draw residual current if the main EUT switch is continuously 
held in the ‘TEST’ position. See Battery Current measurements for further details. EUT does 
not provide distinct indications for the start of the Self-Test, or that RF has been emitted. 
GNSS Self-Test: EUT does not provide distinct indications that RF has been emitted. 
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2.8 THERMAL SHOCK 

2.8.1 Specification 

Cospas-Sarsat T.007, Clause A.2.2 

2.8.2 Equipment Under Test and Modification State 

Tron 40VDR S/N: 11979 - Modification State 0 

2.8.3 Date of Test  

06 June 2018  

2.8.4 Test Equipment Used 

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

2.8.5 Environmental Conditions 

Ambient Temperature 23.1°C 
Relative Humidity 40.5% 
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2.8.6 Test Results 

Soak Temperature: 20°C 
Test Temperature: -10°C 
 
Nominal Frequency 
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Short Term Stability 
 
 

 
Medium Term Stability, Mean Slope 
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Medium Term Stability, Residual Frequency Variation 
 
 

 
Output Power 
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Digital Message 
 

Message FFFE2F901E2E6ECB7FDFFAD8BEF783E0F66C 
Hex ID 203C5CDD96FFBFF 
Position None - Default Values 
Parameter Bit Data Bits Decoded Value 
Bit synchronization 1-15 111111111111111 111111111111111 
Frame synchronization 16-24 000101111 000101111 
Format Flag 25 1 1 
Protocol Flag 26 0 0 
Country Code 27-36 0100000001 Norway 
Protocol Code 37-40 1110 Standard Test Location Protocol 
Undefined 41-64 001011100110111011001011 001011100110111011001011 
N/S 65 0 Default 
Latitude Degrees 66-72 1111111 Default 
Latitude Minutes 73-74 11 Default 
E/W 75 0 Default 
Longitude Degrees 76-83 11111111 Default 
Longitude Minutes 84-85 11 Default 
BCH Code (21 Bit) 86-106 010110110001011111011 010110110001011111011 
Calculated BCH Code (21 Bit) - 010110110001011111011 010110110001011111011 
Supplementary Data Fixed 107-110 1101 1101 
Encoded Position Data Source 111 1 Internal 
121.5 MHz Homing 112 1 Yes 
Delta Latitude +/- 113 1 Default 
Delta Latitude Minutes 114-118 00000 Default 
Delta Latitude Seconds 119-122 1111 Default 
Delta Longitude +/- 123 1 Default 
Delta Longitude Minutes 124-128 00000 Default 
Delta Longitude Seconds 129-132 1111 Default 
BCH Code (12 Bit) 133-144 011001101100 011001101100 
Calculated BCH Code (12 Bit) - 011001101100 011001101100 

 
 
Summary 
 
The EUT complies with clause A.2.2 of Cospas-Sarsat T.007. 
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2.9 OPERATING LIFETIME AT MINIMUM TEMPERATURE  

2.9.1 Specification 

Cospas-Sarsat T.007, Clause A.2.3 

2.9.2 Equipment Under Test and Modification State 1 

Tron 40VDR S/N: 11979 - Modification State 1 

2.9.3 Date of Test  

16 – 28 April 2019 

2.9.4 Test Equipment Used 

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

2.9.5 Environmental Conditions 

Ambient Temperature 22.5°C 
Relative Humidity 38.9% 

2.9.6 Test Results 

Nominal Frequency 
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Short Term Stability  

 

Medium Term Stability, Mean Slope 
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Medium Term Stability, Residual Frequency Variation  

 

Output Power 
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Digitial Message 

Message FFFE2F901E2E6ECB7FDFFAD8BEF783E0F66C 
Hex ID 203C5CDD96FFBFF 
Position None - Default Values 
Parameter Bit Data Bits Decoded Value 
Bit synchronization 1-15 111111111111111 111111111111111 
Frame synchronization 16-24 000101111 000101111 
Format Flag 25 1 1 
Protocol Flag 26 0 0 
Country Code 27-36 0100000001 Norway 
Protocol Code 37-40 1110 Standard Test Location Protocol 
Undefined 41-64 001011100110111011001011 001011100110111011001011 
N/S 65 0 Default 
Latitude Degrees 66-72 1111111 Default 
Latitude Minutes 73-74 11 Default 
E/W 75 0 Default 
Longitude Degrees 76-83 11111111 Default 
Longitude Minutes 84-85 11 Default 
BCH Code (21 Bit) 86-106 010110110001011111011 010110110001011111011 
Calculated BCH Code (21 Bit) - 010110110001011111011 010110110001011111011 
Supplementary Data Fixed 107-110 1101 1101 
Encoded Position Data Source 111 1 Internal 
121.5 MHz Homing 112 1 Yes 
Delta Latitude +/- 113 1 Default 
Delta Latitude Minutes 114-118 00000 Default 
Delta Latitude Seconds 119-122 1111 Default 
Delta Longitude +/- 123 1 Default 
Delta Longitude Minutes 124-128 00000 Default 
Delta Longitude Seconds 129-132 1111 Default 
BCH Code (12 Bit) 133-144 011001101100 011001101100 
Calculated BCH Code (12 Bit) - 011001101100 011001101100 
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Test Data (0 min – 30 min) 

# 

Output 
Power 
(dBm) 

Nominal 
Frequency (Hz)  

Short Term 
Stability (/100 
ms) 

Medium Term 
Stability – Slope 
(/min) 

Medium Term Stability – 
Residual Frequency 
Variation (no units) Time (h) 

1 36.13 - - - - 0.000 

2 36.15 - - - - 0.014 

3 36.15 - - - - 0.027 

4 36.15 - - - - 0.040 

5 36.15 - - - - 0.055 

6 36.14 - - - - 0.069 

7 36.14 - - - - 0.084 

8 36.14 - - - - 0.097 

9 36.14 - - - - 0.110 

10 36.12 - - - - 0.125 

11 36.11 - - - - 0.138 

12 36.1 - - - - 0.152 

13 36.13 - - - - 0.167 

14 36.13 - - - - 0.180 

15 36.12 - - - - 0.193 

16 36.12 - - - - 0.208 

17 36.12 - - - - 0.222 

18 36.12 406.0369900 3.784E-10 -5.440E-09 1.207E-08 0.235 

19 36.12 406.0369883 3.921E-10 -4.581E-09 1.199E-08 0.249 

20 36.12 406.0369868 4.155E-10 -3.703E-09 1.132E-08 0.262 

21 36.11 406.0369854 4.291E-10 -2.838E-09 1.008E-08 0.276 

22 36.11 406.0369842 4.338E-10 -2.009E-09 8.221E-09 0.289 

23 36.09 406.0369832 4.336E-10 -1.268E-09 5.867E-09 0.303 

24 36.09 406.0369825 4.067E-10 -7.000E-10 3.427E-09 0.317 

25 36.1 406.0369821 3.972E-10 -3.523E-10 1.631E-09 0.330 

26 36.11 406.0369819 4.056E-10 -1.932E-10 8.036E-10 0.345 

27 36.11 406.0369818 3.586E-10 -1.102E-10 5.220E-10 0.358 

28 36.1 406.0369817 3.524E-10 -5.674E-11 3.343E-10 0.372 

29 36.11 406.0369817 3.489E-10 -2.815E-11 2.903E-10 0.386 

30 36.11 406.0369817 3.836E-10 -2.050E-11 2.531E-10 0.399 

31 36.1 406.0369817 4.039E-10 -2.515E-11 2.646E-10 0.413 

32 36.1 406.0369817 4.125E-10 -1.880E-11 2.518E-10 0.426 

33 36.1 406.0369816 3.868E-10 -1.392E-11 2.637E-10 0.441 

34 36.1 406.0369816 3.958E-10 -3.433E-12 2.256E-10 0.454 

35 36.1 406.0369816 3.591E-10 -6.463E-13 2.303E-10 0.468 

36 36.09 406.0369816 3.460E-10 2.072E-12 2.329E-10 0.482 

37 36.08 406.0369816 3.364E-10 -4.913E-12 2.414E-10 0.496 

38 36.09 406.0369816 3.080E-10 -2.941E-12 2.441E-10 0.510 

Results outside of the specification are marked in red text. 
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121MHz Homing Transmitter – Duty Cycle (Start of Test)  

 

Duty Cycle = 95.93 / (95.93 + 1.86) = 98.1% 

121MHz Homing Transmitter – Duty Cycle (End of Test) 

 

Duty Cycle = 51.52 / (51.52 + 0.92) = 98.25% 
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121 Homing Transmitter Power  

 

 

121 Homing Transmitter Frequency 
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Operating Current Measurements and Analysis 
 
System Configurations and Operating Modes 

 

 
 
SCOMM Results as per C/S T.007 Table F-E.1: 

 
The sampling interval was a nominal 80 ms for all measurements. 

  

1, Standby A1 B1

2, ON at EUT switch A2 B2

3, ON at EUT (GPS Sleep) A3 B3

4, ON at Water Contacts A4 N/A

5, ON @WCs (GPS Sleep) A5 N/A

6, Self-test A6 B6

7, GNSS Self-test (Timeout) A7 B7

8, GNSS Self-test (Burst) A8 B8

B, Float Free 

Case + VDR 

data link

Operational Mode

i

System Configuration g

A, No 

Ancillaries

Beacon Operating Modes 

Mode: 
Manually 
selectable 
or 
Automatic 

Measurement 
interval, sec 

Average 
Current, 
mA 

Peak 
Current, 
mA 

A1  A 599.9 0.0006692 0.0006818 

B1  M 599.9 0.00001724 0.00004205 

A2  M 2097.0 44.04 1611 

B2  M 2099.0 43.42 1592 

A3  M 417.2 41.57 1595 

B3  M 415.1 40.12 1528 

A4  M 2093.0 43.74 1555 

A5  M 420.1 39.30 1537 

A6  M 16.47 68.15 1512 

B6  M 16.47 67.81 1464 

A7  M 128.8 28.48 31.24 

B7  M 126.7 29.07 31.24 

A8  M 44.9 38.36 1486 

B8  M 47.8 40.32 1501 
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Worst Case System Configurations / Operating Modes 
 
“Lifetime in service” drains (highest average current): 

Standby: A1 – Standby 
Self-test: A6 – Self-test  
GNSS Self-test (Timeout): B7 – Float Free Case + VDR data link GNSS Self-

test (Timeout) 
GNSS Self-test (Burst): B8 – Float Free Case + VDR data link GNSS Self-

test (Timeout) 
 
Note: “Worst case” GNSS Self-test is a test which almost times out but acquires at the last 
possible moment; to account for this, the “burst” discharge was added to the “timeout” 
discharge. 
 
 
Operating mode during lifetime test (highest average current): 

A2 – No Ancillaries, ON at EUT switch (subject to GNSS receiver duty cycle) 
Conditions during lifetime test: 

GNSS Signals: None applied 
 
Current Measurement Plots 

 

 

Standby: A1 
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On at EUT Switch: A2 

 

 

On at EUT (GPS Sleep): A3 
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On at Water Contacts: A4 
 
 

 
 

On at Water Contacts (GPS Sleep): A5 
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Self-test: A6 
 
 

 
 

GNSS Self-test (Timeout): A7 
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GNSS Self-test (Burst): A8  
 
 

 
 

Float Free Case + VDR data link, Standby: B1 
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Float Free Case + VDR data link, On at EUT Switch: B2 
 
 

 
 

Float Free Case + VDR data link, On at EUT (GPS Sleep): B3 
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Float Free Case + VDR data link, Self-test: B6 
 
 

 
 

Float Free Case + VDR data link, GNSS Self-test (Timeout): B7 
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Float Free Case + VDR data link, GNSS Self-test (Burst): B8 
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Auto-termination checks 
 
The following plots show the EUT response during Self-Test and GNSS Self-Test if the 
activation switch is continuously held in the TEST position during and beyond the normal 
duration of the test: 
 
Self-Test 
 

 
 
Self-Test performs as expected. However, at the end of the normal Self-Test duration the 
EUT continues to draw a residual current of 10.8mA. 
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GNSS Self-Test 
 

 
 

It should be noted that the TEST switch must be released in order for a GNSS Self-Test to 
take place. If the switch is not released, the following comment applies: GNSS Self-Test 
procedure is not performed and terminates after 10 seconds. The EUT continues to draw a 
residual current of 10.62mA. 
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Battery Conditioning Calculations 
 
As per C/S T.007 Table F-E.2: 

Characteristic  Designation  Units  Value  Comments  

Beacon manufacturers declared maximum 
allowed cell shelf-life (from date of cell 
manufacture to date of battery pack installation in 
the beacon) 

TCS or TCS  Years  2.5   

Declared beacon battery replacement period 
(from date of installation in the beacon to expiry 
date marked on the beacon) 

TBR or TBR  Years  5   

Battery pack electrical configuration - -     

Cell model and cell chemistry - -     

Nominal cell capacity - Ah 18   

Nominal battery pack capacity CBN Ah 18   

Annual battery cell capacity loss (self-discharge) 
due to aging, as specified by cell manufacturer at 
ambient temperature 

LSDC % 3   

Calculated battery pack capacity loss due to self-
discharge: 
LCBN =CBN - [CBN *(1 - LSDC /100) TBR+TCS] 

LCBN Ah 3.6761   

Number of self-tests per year NST - 12   

Average battery current during a self-test IST mA 68.15   

Maximum duration of a self-test TST s 17 
Manufacturer declared 
value 

Calculated battery pack capacity loss due to self-
tests during battery replacement period: LST = IST 

* TST * TBR * (NST / 3600) 
LST mAh 19.31   

Maximum Number of GNSS self-tests between 
battery replacements 

NGST - 60   

Average battery current during a GNSS self-test - 
Timeout (No GPS acquire) 

IGST mA 29.07   

Maximum duration of a GNSS self-test (Timeout) TGST s 130 
Manufacturer declared 
value 

Average battery current during a GNSS self-test - 
Burts (GPS acquired) 

IGST mA 40.32   

Duration of a GNSS self-test (Burst) TGST s 47.8   

Calculated battery pack capacity loss due to 
GNSS self-tests during battery replacement 
period: LGST = IGST * TGST * (NGST / 3600) 

LGST mAh 95.1066   

Average stand-by battery pack current ISB mA 0.000669   

Other Capacity Losses LOTH mAh 0.0 
 See ‘Additional 
Comments’ below 

Battery pack capacity loss due to constant 
operation of circuitry prior to beacon activation: 
LISB = ISB * TBR * 8760 

LISB mAh 29.3022   

Calculated value of the battery pack pre-test 
discharge 

LCDC Ah 3.9133   
LCDC = LCBN + 1.65((LST + LGST + LISB)/1000) + 
(LOTH/1000) 
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Characteristic  Designation  Units  Value  Comments  

Method of discharge - - 
Pre-test Operating 
Duration 

  

Discharge current LD mA 44.04   

Discharge duration, TD = LCDC / (LD * 1000) TD h 88.86 
Actual Discharge was 
96h 

 
Battery Conditioning Results 
 
A fresh battery was used for the test; it was discharged by operation inside the EUT for the 
pre-test discharge duration calculated as follows: 
 

Pre-test discharge (LCDC) [mAh] = 3913.3 

Operating mode current [mA] = 44.04 

Pre-test discharge duration [h] = 3913.3 

  44.04 

Pre-test discharge duration [h] = 88.86 

 
The actual discharge duration was 96 h resulting in a discharge of 4227.84 mAh; an over-
test of 12.4 %. 

 
Additional Comments 
 
Battery Current measurements show that a constant residual current of 10.8mA is drawn 
from the EUT battery should the EUT switch be held in the TEST position after completion of 
a Self-Test or GNSS Self-Test. 
 
Calculations show that a battery with a full capacity of 18Ah would be depleted after; 
 
18 / 0.0108 = 1698 hours = 69.4 days.  
 
Summary  
 
The EUT complies with clause A.2.3 of Cospas-Sarsat T.007. 
 

Characteristic  Designation  Units  Value  Comments  

Method of discharge - - 
Pre-test Operating 
Duration 

  

Discharge current LD mA 44.04   

Discharge duration, TD = LCDC / (LD * 1000) TD h 88.86 
Actual Discharge was 
96h 
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2.10 FREQUENCY STABILITY TEST WITH TEMPERATURE GRADIENT 

2.10.1 Specification 

Cospas-Sarsat T.007, Clause A.2.4 

2.10.2 Equipment Under Test and Modification State 

Tron 40VDR S/N: 11979 - Modification State 0 

2.10.3 Date of Test  

04 June 2018  

2.10.4 Test Equipment Used 

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

2.10.5 Environmental Conditions 

Ambient Temperature 24.4°C 
Relative Humidity 42.8% 

2.10.6 Test Results 

Full Test 
 
Nominal Frequency 
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Short Term Stability 
 

 
 
 
Medium Term Stability, Mean Slope 
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Medium Term Stability, Residual Frequency Variation 
 

 
 
 
Output Power 
 

 
 
Digital Message 
 

Message FFFE2F901E2E6ECB7FDFFAD8BEF783E0F66C 
Hex ID 203C5CDD96FFBFF 
Position None - Default Values 
Parameter Bit Data Bits Decoded Value 
Bit synchronization 1-15 111111111111111 111111111111111 
Frame synchronization 16-24 000101111 000101111 
Format Flag 25 1 1 
Protocol Flag 26 0 0 
Country Code 27-36 0100000001 Norway 
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Protocol Code 37-40 1110 Standard Test Location Protocol 
Undefined 41-64 001011100110111011001011 001011100110111011001011 
N/S 65 0 Default 
Latitude Degrees 66-72 1111111 Default 
Latitude Minutes 73-74 11 Default 
E/W 75 0 Default 
Longitude Degrees 76-83 11111111 Default 
Longitude Minutes 84-85 11 Default 
BCH Code (21 Bit) 86-106 010110110001011111011 010110110001011111011 
Calculated BCH Code (21 Bit) - 010110110001011111011 010110110001011111011 
Supplementary Data Fixed 107-110 1101 1101 
Encoded Position Data Source 111 1 Internal 
121.5 MHz Homing 112 1 Yes 
Delta Latitude +/- 113 1 Default 
Delta Latitude Minutes 114-118 00000 Default 
Delta Latitude Seconds 119-122 1111 Default 
Delta Longitude +/- 123 1 Default 
Delta Longitude Minutes 124-128 00000 Default 
Delta Longitude Seconds 129-132 1111 Default 
BCH Code (12 Bit) 133-144 011001101100 011001101100 
Calculated BCH Code (12 Bit) - 011001101100 011001101100 



  
 

 
 

Document 75941540 Report 01 Issue 5     Page 92 of 115 

TCXO 
 
Model: E4520 
 
S/No: 0200 
 
Full Test 
 

MTS Characteristic Time (h) Temp. (°C) tot osc beacon_wc MAX-OSC beacon_max Ageing factor beacon_5 year Limit Result 

Residual 15.30 51.1 1.699E-09 7.463E-10 1.526E-09 2.00E-09 2.516E-09 2.00E-10 2.716E-09 3.0E-09 Pass 

Static Positive Mean Slope 16.40 54.9 -6.202E-11 -4.483E-10 4.440E-10 7.00E-10 8.289E-10 1.00E-10 9.289E-10 1.0E-09 Pass 

Static Negative Mean Slope 33.90 -20.0 3.599E-11 3.808E-10 -3.791E-10 -7.00E-10 -7.961E-10 -1.00E-10 -8.961E-10 -1.0E-09 Pass 

Gradient Positive Mean Slope 14.82 48.6 -1.873E-10 -7.968E-10 7.745E-10 1.00E-09 1.265E-09 1.00E-10 1.365E-09 2.0E-09 Pass 

Gradient Negative Mean Slope 20.38 45.8 4.189E-10 8.706E-10 -7.632E-10 -1.00E-09 -1.258E-09 -1.00E-10 -1.358E-09 -2.0E-09 Pass 

 
 
Summary 
 
The EUT complies with clause A.2.4 of Cospas-Sarsat T.007. 



  
 

 
 

Document 75941540 Report 01 Issue 5 Page 93 of 115 

2.11 SATELLITE QUALITATIVE TESTS 

2.11.1 Specification 

Cospas-Sarsat T.007, Clause A.2.5 

2.11.2 Equipment Under Test and Modification State 

Tron 40VDR S/N: 11975 - Modification State 0 (Configurations 5 and 7) 
Tron 40VDR S/N: 11975 - Modification State 1 (Configuration 8) 

2.11.3 Date of Test  

21 – 22 February 2018, 13 – 14 June 2018, 06 – 07 December 2018 

2.11.4 Test Equipment Used 

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

2.11.5 Environmental Conditions 

Ambient Temperature -0.4 – 27.1°C 
Relative Humidity 36.3 – 74.3% 
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2.11.6 Test Results 

Configuration 5 
 
Test Start: 15:00 21/2/18 
Test End: 10:00 22/2/18 
15 Hex ID: 203C5 CDD8E FFBFF 

 
Actual location of the test beacon: 
(Daedalus Airfield, Lee-on-the-Solent, Central) 

50.814333 
-1.2017389 

 

Satellite 
ID 

Satellite 
Pass 
Number 

15 Hex ID 
Provided by LUT 

Doppler 
Latitude 

Doppler 
Longitude 

Mean Rx 
Power 
(dBm) 

TCA CTA 
(deg) 

Location 
Error 
(km) 

S10 65750 203C5 CDD8E FFBFF 50.81695 -1.19794 -121.39 20:32:59 -15.232 0.395 

S11 58861 203C5 CDD8E FFBFF 50.81952 -1.19406 -128.17 22:55:46 -20.321 0.789 

S13 28176 203C5 CDD8E FFBFF 50.81889 -1.19228 -131.96 22:12:21 -12.667 0.835 

S11 58860 203C5 CDD8E FFBFF 50.82017 -1.19067 -125.63 21:14:30 -4.348 1.012 

S13 28175 203C5 CDD8E FFBFF 50.81769 -1.20704 -128.20 20:31:49 3.058 0.527 

S13 28174 203C5 CDD8E FFBFF 50.81614 -1.20223 -127.81 18:52:40 16.897 0.204 

S7 2858 203C5 CDD8E FFBFF 50.82332 -1.19196 -131.60 20:04:05 -20.889 1.212 

S11 58859 203C5 CDD8E FFBFF 50.82322 -1.21163 -125.37 19:34:42 10.638 1.207 

S7 2857 203C5 CDD8E FFBFF 50.82336 -1.19462 -126.14 18:23:04 -4.960 1.121 

S10 65748 203C5 CDD8E FFBFF 50.82643 -1.22419 -129.66 17:11:42 14.933 2.072 

S7 2856 203C5 CDD8E FFBFF 50.82169 -1.21706 -127.10 16:43:32 10.036 1.351 

S12 46587 203C5 CDD8E FFBFF 50.82162 -1.19179 -125.99 16:03:43 -8.807 1.069 

S10 65757 203C5 CDD8E FFBFF 50.80688 -1.24409 -127.62 08:49:02 3.338 3.087 

S13 28182 203C5 CDD8E FFBFF 50.80549 -1.20412 -134.52 08:43:15 -14.873 0.997 

S7 2865 203C5 CDD8E FFBFF 50.80503 -1.20510 -126.94 08:12:31 8.139 1.060 

S10 65756 203C5 CDD8E FFBFF 50.80045 -1.20835 -127.03 07:07:56 -12.399 1.611 

S7 2864 203C5 CDD8E FFBFF 50.80526 -1.20624 -127.75 06:32:47 -7.081 1.057 

S12 46595 203C5 CDD8E FFBFF 50.80991 -1.20096 -127.32 06:00:38 12.066 0.495 

S12 46594 203C5 CDD8E FFBFF 50.81014 -1.21114 -126.35 04:20:24 -2.712 0.808 

S12 46593 203C5 CDD8E FFBFF 50.80253 -1.20867 -129.74 02:38:41 -18.758 1.399 

 
Location Errors greater than 5 km are marked in red text. 
 
Ratio of Successful 
Solutions 

= 
number of Doppler solutions within 5 km with 1°<CTA<21° 

number of satellite passes over test duration with 1°<CTA<21° 
 
 

= 
20 

 20 
 
 = 100% 
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Configuration 7 
 
Test Start: 15:00 13/6/18 
Test End: 10:00 14/6/18 
15 Hex ID: 203C5 CDD8E FFBFF 

 
Actual location of the test beacon: 
(Daedalus Airfield, Lee-on-the-Solent, Central) 

50.814333 
-1.2017389 

 

Satellite 
ID 

Satellite 
Pass 
Number 

15 Hex ID 
Provided by LUT 

Doppler 
Latitude 

Doppler 
Longitude 

Mean Rx 
Power 
(dBm) 

TCA CTA 
(deg) 

Location 
Error 
(km) 

S11 60452 203C5 CDD8E FFBFF 50.81811 -1.19491 -130.70 22:35:05 -17.587 0.637 

S13 29767 203C5 CDD8E FFBFF 50.82423 -1.19290 -136.62 21:54:00 -9.911 1.263 

S11 60451 203C5 CDD8E FFBFF 50.82421 -1.17419 -128.85 20:54:04 -1.670 2.224 

S10 67331 203C5 CDD8E FFBFF 50.82585 -1.19397 -131.44 20:34:36 -12.963 1.391 

S13 29766 203C5 CDD8E FFBFF 50.82421 -1.21730 -133.82 20:13:43 5.626 1.549 

S7 4454 203C5 CDD8E FFBFF 50.82469 -1.19028 -131.76 19:59:19 -19.070 1.404 

S11 60450 203C5 CDD8E FFBFF 50.82015 -1.21619 -132.98 19:14:30 12.980 1.203 

S10 67330 203C5 CDD8E FFBFF 50.81902 -1.23373 -130.34 18:53:27 2.852 2.306 

S7 4453 203C5 CDD8E FFBFF 50.82962 -1.18209 -129.20 18:18:30 -3.168 2.188 

S10 67329 203C5 CDD8E FFBFF 50.82611 -1.23744 -137.72 17:13:44 16.699 2.827 

S7 4452 203C5 CDD8E FFBFF 50.82189 -1.21309 -134.56 16:39:07 11.615 1.158 

S12 48168 203C5 CDD8E FFBFF 50.82288 -1.18995 -130.00 16:17:01 -8.548 1.260 

S12 48167 203C5 CDD8E FFBFF 50.82297 -1.21402 -130.55 14:36:15 6.911 1.290 

S10 67338 203C5 CDD8E FFBFF 50.73827 -0.99724 -124.94 08:50:53 1.397 16.672 

S7 4461 203C5 CDD8E FFBFF 50.81130 -1.19467 -133.56 08:08:04 6.502 0.600 

S10 67337 203C5 CDD8E FFBFF 50.80196 -1.20551 -136.37 07:09:34 -14.643 1.400 

S7 4460 203C5 CDD8E FFBFF 50.80452 -1.20946 -131.27 06:28:11 -8.893 1.218 

S12 48176 203C5 CDD8E FFBFF 50.81175 -1.20174 -132.24 06:13:55 11.822 0.287 

S12 48175 203C5 CDD8E FFBFF 50.81094 -1.21345 -131.65 04:33:39 -2.994 0.905 

S12 48174 203C5 CDD8E FFBFF 50.79064 -1.21202 -139.71 02:51:56 -19.047 2.730 

 
Location Errors greater than 5 km are marked in red text. 
 
Ratio of Successful 
Solutions 

= 
number of Doppler solutions within 5 km with 1°<CTA<21° 

number of satellite passes over test duration with 1°<CTA<21° 
 
 

= 
19 

 20 
 
 = 95% 
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Configuration 8 (Modification State 1) 
 
Test Start: 15:00 06/12/18 
Test End: 10:00 07/12/18 
15 Hex ID: 203C5 CDD8E FFBFF 

 
Actual location of the test beacon: 
(TUV SUD Ltd, Fareham Site, Central) 

50.868975 
-1.244737 

 

Satellite 
ID 

Satellite 
Pass 
Number 

15 Hex ID 
Provided by LUT 

Doppler 
Latitude 

Doppler 
Longitude 

Mean Rx 
Power 
(dBm) 

TCA CTA 
(deg) 

Location 
Error 
(km) 

S11 62910 203C5 CDD8E FFBFF 50.86467 -1.24522 -126.73 22:49:55 -20.845 0.465 

S13 32225 203C5 CDD8E FFBFF 50.87748 -1.24056 -134.01 22:13:47 -13.194 1.006 

S13 32224 203C5 CDD8E FFBFF 50.87403 -1.24851 -119.80 20:33:12 2.535 0.629 

S13 32223 203C5 CDD8E FFBFF 50.87335 -1.25206 -125.20 18:54:01 16.443 0.708 

S11 62909 203C5 CDD8E FFBFF 50.87577 -1.23444 -126.02 21:08:35 -4.891 1.063 

S11 62908 203C5 CDD8E FFBFF 50.87171 -1.24826 -116.19 19:28:43 10.144 0.395 

S10 69773 203C5 CDD8E FFBFF 50.88401 -1.23781 -126.12 20:26:55 -8.012 1.757 

S7 6919 203C5 CDD8E FFBFF 50.88204 -1.23411 -130.19 19:22:18 -11.596 1.650 

S10 69772 203C5 CDD8E FFBFF 50.88285 -1.26462 -127.85 18:46:12 7.378 2.081 

S7 6918 203C5 CDD8E FFBFF 50.88326 -1.26029 -128.19 17:42:10 3.993 1.931 

S10 69771 203C5 CDD8E FFBFF 50.86818 -1.27621 -131.16 17:06:54 20.239 2.197 

S12 50610 203C5 CDD8E FFBFF 50.87618 -1.24327 -129.60 16:23:29 -5.721 0.822 

S7 6917 203C5 CDD8E FFBFF 50.87548 -1.27318 -131.71 16:03:25 17.586 2.115 

S11 62916 203C5 CDD8E FFBFF 50.86463 -1.24804 -125.48 09:20:26 -6.555 0.518 

S7 6927 203C5 CDD8E FFBFF 50.85168 -1.22660 -128.61 09:10:53 13.850 2.300 

S13 32231 203C5 CDD8E FFBFF 50.85714 -1.24981 -132.68 08:44:40 -14.415 1.346 

S10 69779 203C5 CDD8E FFBFF 50.85097 -1.24521 -130.80 07:01:40 -19.567 1.987 

S12 50618 203C5 CDD8E FFBFF 50.86525 -1.24170 -126.65 06:20:39 9.313 0.459 

S7 6925 203C5 CDD8E FFBFF 50.85387 -1.24607 -129.46 05:51:09 -16.375 1.667 

S12 50617 203C5 CDD8E FFBFF 50.87011 -1.25410 -128.49 04:40:08 -5.840 0.660 

 
Location Errors greater than 5 km are marked in red text. 
Ratio of Successful 
Solutions 

= 
number of Doppler solutions within 5 km with 1°<CTA<21° 

number of satellite passes over test duration with 1°<CTA<21° 
 
 

= 
20 

 20 
 
 = 100% 

Summary 
 
The EUT complies with clause A.2.5 of Cospas-Sarsat T.007. 
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2.12 BEACON ANTENNA TEST (EIRP RECALCULATION ONLY) 

2.12.1 Specification 

Cospas-Sarsat T.007, Clause A.2.6 

2.12.2 Equipment Under Test and Modification State 

Not applicable 

2.12.3 Date of Test (Recalculation) 

20 November 2018 

2.12.4 Test Equipment Used 

Not applicable 

2.12.5 Environmental Conditions 

Not applicable 

2.12.6 Test Results 

The measurement data presented below has been taken from TUV report 75924802 
Report 01, and has been adjusted as follows: 

The ambient power in TUV report 75924802 for Modification State 0 was reported as 
37.2dBm. The output power in this report in Modification State 1 was measured as 
36.1dBm.  
 
All raw EIRP measurements and the Ptambient figure have therefore been adjusted by  
(37.2 – 36.1) = 1.1dB. 
 
PtEOL figure taken from TUV report 75924802 Report 01, Modification State 0. 
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Configuration 4 - EUT in Float-Free Housing  
 

 
  

Azimuth Angle

(Degrees)

EIRP

dBm

Ant

dBi

EIRP

dBm

Ant

dBi

EIRP

dBm

Ant

dBi

EIRP

dBm

Ant

dBi

EIRP

dBm

Ant

dBi

0 37.7 1.59 38.7 2.60 38.6 2.54 33.8 -2.34 25.4 -10.69

90 37.5 1.42 38.8 2.70 39.1 2.99 35.1 -0.98 25.9 -10.25

180 38.1 2.02 38.9 2.84 37.8 1.74 32.8 -3.34 25.8 -10.31

270 37.3 1.17 39.3 3.24 38.0 1.94 33.8 -2.28 25.6 -10.54

36.1- 37.37

Max[ 39.3, 40.6

Min[ 32.8, 34.0EIRPminEOL  = Min[EIRPmin, (EIRPmin - EIRPLOSS)]  = ]= 32.8dBm

EIRPLOSS = Ptambient - PtEOL = = -1.27dBm

EIRPmaxEOL = Max[EIRPmax, (EIRPmax - EIRPLOSS)] = ]= 40.6dBm

Elevation Angle (degrees)

10 20 30 40 50
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Configuration 1 - EUT Stand Alone 
 

 
 

 

Azimuth Angle

(Degrees)

EIRP

dBm

Ant

dBi

EIRP

dBm

Ant

dBi

EIRP

dBm

Ant

dBi

EIRP

dBm

Ant

dBi

EIRP

dBm

Ant

dBi

0 38.0 1.86 39.7 3.62 41.2 5.08 36.9 0.80 32.7 -3.37

30 37.0 0.92 39.3 3.19 40.7 4.62 36.5 0.44 32.8 -3.31

60 36.7 0.63 39.1 3.01 40.6 4.54 36.5 0.41 32.4 -3.68

90 36.6 0.48 39.0 2.92 40.6 4.50 36.4 0.30 32.1 -4.04

120 36.6 0.49 38.8 2.74 40.3 4.25 36.4 0.29 32.0 -4.14

150 36.7 0.63 38.9 2.80 40.3 4.24 36.4 0.30 32.4 -3.68

180 36.8 0.67 39.2 3.08 40.6 4.51 36.4 0.28 32.2 -3.87

210 37.3 1.16 39.6 3.47 40.8 4.68 36.6 0.47 32.4 -3.75

240 37.5 1.39 39.8 3.70 41.0 4.93 36.8 0.67 32.8 -3.26

270 37.5 1.42 40.1 3.96 41.3 5.18 37.2 1.05 33.0 -3.12

300 37.6 1.52 40.0 3.89 41.2 5.07 37.2 1.06 33.1 -3.01

330 37.6 1.46 40.0 3.86 41.1 5.00 36.9 0.83 33.2 -2.93

Elevation Angle (degrees)

10 20 30 40 50

36.1 - 37.37

Max[ 41.3, 42.6

Min[ 32.1, 33.3

EIRPLOSS = Ptambient - PtEOL = = -1.28dBm

EIRPmaxEOL = Max[EIRPmax, (EIRPmax - EIRPLOSS)] = ]= 42.6 dBm

EIRPminEOL  = Min[EIRPmin, (EIRPmin - EIRPLOSS)]  = ]= 32.1 dBm
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Configuration 4 - EUT Stand Alone 
 

 
 
 
Summary 
 
The EUT complies with clause A.2.6 of Cospas-Sarsat T.007. 
 
 
 

Azimuth Angle

(Degrees)

EIRP

dBm

Ant

dBi

EIRP

dBm

Ant

dBi

EIRP

dBm

Ant

dBi

EIRP

dBm

Ant

dBi

EIRP

dBm

Ant

dBi

0 39.1 2.99 40.3 4.25 38.5 2.43 33.2 -2.90 22.3 -13.83

90 39.7 3.60 40.3 4.24 38.7 2.58 33.7 -2.42 23.5 -12.65

180 38.9 2.79 40.2 4.08 38.5 2.40 33.3 -2.76 22.2 -13.92

270 38.9 2.85 40.2 4.13 38.5 2.39 33.0 -3.07 20.6 -15.54

36.1- 37.37

Max[ 40.3, 41.6

Min[ 33.0, 34.3EIRPminEOL  = Min[EIRPmin, (EIRPmin - EIRPLOSS)]  = ]= 33.0dBm

EIRPLOSS = Ptambient - PtEOL = = -1.27dBm

EIRPmaxEOL = Max[EIRPmax, (EIRPmax - EIRPLOSS)] = ]= 41.6dBm

Elevation Angle (degrees)

10 20 30 40 50
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2.13 NAVIGATION SYSTEM TEST 

2.13.1 Specification 

Cospas-Sarsat T.007, Clause A.2.7 

2.13.2 Equipment Under Test and Modification State 

Tron 40VDR S/N: 11975 - Modification State 0 

2.13.3 Date of Test  

07 February 2018  

2.13.4 Test Equipment Used 

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

2.13.5 Environmental Conditions 

Ambient Temperature 21.5°C 
Relative Humidity 34.7% 
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2.13.6 Test Results 

Standard Protocol 
 
Position Data Default Values (C/S T.007 A.3.8.1): 
 
No position data was provided for > 4 hours before the test started.  The beacon was activated 
and operated for 30 minutes without providing data.  Message content was checked for all 
bursts during this period. 
 

36 Hex Message Message Count 

FFFED0901E2E6ECB7FDFFAD8BEF783E0F66C* 

FFFE2F901E2E6ECB7FDFFAD8BEF783E0F66C 
37 

 

* First message transmitted as Self-Test. 
 
Position Acquisition Time and Position Accuracy (C/S T.007 A.3.8.2) 
 
Locations: 

A.3.8.2.1: N 50° 48.860’ W 1° 12.104'  

A.3.8.2.2: N 50° 52.121' W 1° 14.685'  

 
The appropriate position was applied, the EUT activated and time to first message containing 
valid position data timed. 
 

Configuration as per 
C/S T.007 

C/S T.007 Section A.3.8.2.1 C/S T.007 Section A.3.8.2.2 

Time to Acquire 
Position (sec) 

Location Error in 
metres 

Time to Acquire 
Position (sec) 

Location Error in 
metres 

Configuration 5 57 35.6 60 55.2 

Configuration 7 59 35.6 57 24.2 

Configuration 8 
(Standalone) 

57 
35.6 

58 24.2 

Configuration 8 (fitted 
in Float Free case) 

59 
35.6 

59 24.2 

 
Positional accuracy was calculated using the Haversine Formula, The Earth’s radius was taken 
as 6367 km. 
 
 GPS Site Survey – Live Location 
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Encoded Position Data Update Interval (C/S T.007 A.3.8.3): 
 

Location: N 50° 48.683’  W 1° 37.417’  

Data Acquired at 12:13:43 FFFE2F901E2E6ECB32E033FB6C378EA76951 

Location: N 51° 22.583’  W 1° 49.833’  

Data Updated at 12:20:23 FFFE2F901E2E6ECB33A03C2FCD371DA4D4D0 

Data Update Interval 6 min 40 s  

 
 Input from GPS simulator 
 
* Note: Position 2 applied immediately after the first burst encoded with position 1. 
 

 
Encoded Position Data Update Interval (C/S T.007 A.3.8.3) – Long Test: 
 

Locations:  N 0° 00.000’ E 0° 00.000’ (Start location). The position changes by 20km every 4m 55s, moving in a NE 
direction (045 bearing).  

Parameter Update interval Limit 

0 h to 2 h – Minimum 05:47 ≥ 05:00 

0 h to 2 h – Maximum 11:50 ≤ 30:00 

2 h to 6 h – Minimum 05:40 ≥ 05:00 

2 h to 6 h – Maximum 06:41 ≤ 30:00 

6 h to 24 h – Minimum 05:37 ≥ 05:00 

6 h to 24 h – Maximum 06:31 ≤ 60:00 

Assessment Result Limit 

Results indicate that data changes as per C/S T.001 4.5.5.4 (Y/N) Y/N Y 

Results indicate that data changes as per manufacturer’s update scheme (Y/N) Y/N Y 

 
  Input from GPS simulator  
 

 
Position Clearance After Deactivation (C/S T.007 A.3.8.4) 
 
Following the Encoded Position Data Update Interval test, the beacon was deactivated and 
reactivated without providing navigation data.  The Digital Message output was encoded with 
the default position data. 
 

 
Position Data Input Update Interval (C/S T.007 A.3.8.5)  
 
EUT does not accept external position input, test is not applicable. 
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Last Valid Position (C/S T.007 A.3.8.6) 
 

Location: N 51° 22.583’  W 1° 49.833’  

Data Acquired at 12:33:31 FFFE2F901E2E6ECB33A03C2FCD371DA4D4D0 

GPS Signal Navigation Data Removed 

Data Updated at 16:33:44 FFFE2F901E2E6ECB7FDFFAD8BEF783E0F66C 

Last Valid Position Held 240min 13s  

Return to Default Position   

 

 Input from GPS simulator 
 
 

Summary 
 
The EUT complies with clause A.2.7 of Cospas-Sarsat T.007. 
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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. 
 

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

Calibration 
Due 

Section 2.1, 2.2, 2.3, 2.4, 2.6, 2.7 Beacons - Constant Temperature Tests 

Power Meter  Hewlett Packard 436A   47  12   03-Aug-2018  

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

Signal Generator  Hewlett Packard 8644A   199  12   27-Apr-2019  

Attenuator: 10dB/20W  Narda 766-10   480  12   18-Dec-2018  

Spectrum Analyser  Agilent 
Technologies 

E7405A   1410  12   23-Aug-2018  

Spectrum Analyser  Rohde & Schwarz FSU26   2747  12   19-Feb-2019  

Beacon RF Unit  TUV SUD  N/A   3066  -   TU  

Attenuator (20dB, 10W)  Aeroflex / 
Weinschel 

23-20-34   3159  12   21-Jun-2018  

Attenuator (3dB, 20W)  Aeroflex / 
Weinschel 

23-03-34   3163  12   20-Dec-2018  

Bandpass Filter  Trilithic 5BE406/35-1-
AA   

3205  12   08-Jan-2019  

Power Sensor  Agilent 
Technologies 

8482A   3289  12   19-Apr-2019  

Cable (2m, N Type)  Rhophase NPS-1601-2000-
NPS   

3356  12   27-Jun-2018  

Rubidium Frequency 
Standard  

Symmetricom 8040C   3490  12   11-May-2019  

Meter & T/C  R.S Components Meter 615-8206 
& Type K T/C   

3612  12   12-Sep-2018  

ScopeCorder  Yokogawa DL750   4175  12   29-Jan-2019  

Time Interval Analyser  Yokogawa TA720   4550  12   14-Mar-2019  

Bandpass Filter (1MHz)  KR Electronics 3219-SMA   4602  12   13-Jul-2018  

Section 2.5 Beacons - Spurious Emissions 

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

Rubidium Frequency 
Standard  

Quartzlock A10-B   92  12   27-Feb-2019  

Spectrum Analyser  Rohde & Schwarz FSU26   2747  12   19-Feb-2019  

Attenuator (20dB, 10W)  Aeroflex / 
Weinschel 

23-20-34   3160  12   02-Aug-2018  

Attenuator (3dB, 20W)  Aeroflex / 
Weinschel 

23-03-34   3163  12   20-Dec-2018  

Bandpass filter  Trilithic 5BE406/35-1-
AA   

3206  12   13-Sep-2018  

Meter & T/C  R.S Components Meter 615-8206 
& Type K T/C   

3612  12   12-Sep-2018  

1 metre N-Type Cable  Florida Labs NMS-235SP-
39.4-NMS   

4510  12   14-Jun-2018  

1 metre N-Type Cable  Florida Labs NMS-235SP-
39.4-NMS   

4511  12   24-Apr-2019  

Section 2.8 Beacons – Thermal Shock 

Power Meter  Hewlett Packard 436A   47  12   03-Aug-2018  

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

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

Signal Generator  Hewlett Packard 8644A   199  12   27-Apr-2019  

Attenuator: 10dB/20W  Narda 766-10   480  12   18-Dec-2018  
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Spectrum Analyser  Agilent 
Technologies 

E7405A   1410  12   23-Aug-2018  

Spectrum Analyser  Rohde & Schwarz FSU26   2747  12   19-Feb-2019  

Beacon RF Unit  TUV SUD  N/A   3066  -   TU  

Attenuator (20dB, 10W)  Aeroflex / 
Weinschel 

23-20-34   3159  12   21-Jun-2018  

Attenuator (3dB, 20W)  Aeroflex / 
Weinschel 

23-03-34   3163  12   20-Dec-2018  

Bandpass Filter  Trilithic 5BE406/35-1-
AA   

3205  12   08-Jan-2019  

Power Sensor  Agilent 
Technologies 

8482A   3289  12   19-Apr-2019  

Cable (2m, N Type)  Rhophase NPS-1601-2000-
NPS   

3356  12   27-Jun-2018  

Rubidium Frequency 
Standard  

Symmetricom 8040C   3490  12   11-May-2019  

Meter & T/C  R.S Components Meter 615-8206 
& Type K T/C   

3612  12   12-Sep-2018  

ScopeCorder  Yokogawa DL750   4175  12   29-Jan-2019  

Time Interval Analyser  Yokogawa TA720   4550  12   14-Mar-2019  

Bandpass Filter (1MHz)  KR Electronics 3219-SMA   4602  12   13-Jul-2018  

Section 2.10 Beacons – Temperature Gradient 

Power Meter  Hewlett Packard 436A   47  12   03-Aug-2018  

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

Signal Generator  Hewlett Packard 8644A   199  12   27-Apr-2019  

Attenuator: 10dB/20W  Narda 766-10   480  12   18-Dec-2018  

Spectrum Analyser  Agilent 
Technologies 

E7405A   1410  12   23-Aug-2018  

Spectrum Analyser  Rohde & Schwarz FSU26   2747  12   19-Feb-2019  

Beacon RF Unit  TUV SUD  N/A   3066  -   TU  

Attenuator (20dB, 10W)  Aeroflex / 
Weinschel 

23-20-34   3159  12   21-Jun-2018  

Attenuator (3dB, 20W)  Aeroflex / 
Weinschel 

23-03-34   3163  12   20-Dec-2018  

Bandpass Filter  Trilithic 5BE406/35-1-
AA   

3205  12   08-Jan-2019  

Power Sensor  Agilent 
Technologies 

8482A   3289  12   19-Apr-2019  

Cable (2m, N Type)  Rhophase NPS-1601-2000-
NPS   

3356  12   27-Jun-2018  

Rubidium Frequency 
Standard  

Symmetricom 8040C   3490  12   11-May-2019  

Meter & T/C  R.S Components Meter 615-8206 
& Type K T/C   

3612  12   12-Sep-2018  

ScopeCorder  Yokogawa DL750   4175  12   29-Jan-2019  

Time Interval Analyser  Yokogawa TA720   4550  12   14-Mar-2019  

Bandpass Filter (1MHz)  KR Electronics 3219-SMA   4602  12   13-Jul-2018  

Section 2.13 Beacons - Navigation System 

Load (50ohm/30W)  Weinschel 50T-054   285  12   18-Sep-2018  

Directional Coupler  Narda 3022   503  -   O/P Mon  

Spectrum Analyser  Agilent 
Technologies 

E7405A   1410  12   23-Aug-2018  

Copper GRP  TUV SUD  27cm Diameter   3538  -   TU  

1 metre N-Type Cable  Florida Labs NMS-235SP-
39.4-NMS   

4509  12   14-Jun-2018  

1 metre N-Type Cable  Florida Labs NMS-235SP-
39.4-NMS   

4510  12   14-Jun-2018  

1 - 18GHz DRG Antenna  ETS-Lindgren 3117   4738  12   17-Feb-2018  
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Non Conductive Standoff 
Box  

TUV SUD  Non Conductive 
Standoff Box   

4966  -   TU  

Section 2.9 Beacons – Operating Lifetime (including Battery Current Measurements) 

0.25ohm resistor R.S Components 188-071 x 2 3343 - TU 

Termination (50ohm)  Diamond Antenna DL-30N   544  12   14-Feb-2018  

Termination (50ohm)  Weinschel 50T-054   285  12   18-Sep-2018  

Milliohmmeter  Hewlett Packard 4338B   2095  12   09-Jun-2018  

Hygromer  Rotronic I-1000   2829  12   29-Nov-2018  

8 Channel Datalogger + 
Terminal Board  

Pico Technology 
Ltd 

ADC-16   3287 12   08-Jan-2019 

Power Meter  Hewlett Packard 436A   83  12   26-Sep-2019  

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

Signal Generator  Hewlett Packard 8644A   199  10   27-Apr-2019  

Load (50ohm/30W)  Weinschel 50T-054   285  12   15-Oct-2019  

Termination (50ohm)  Meca 405-1   547  12   30-Jul-2019  

Signal Generator  Marconi 2031   2015  12   29-Mar-2020  

Attenuator (20dB, 10W)  Aeroflex / 
Weinschel 

23-20-34   3158  12   4-Sep-2019  

Attenuator (20dB, 10W)  Aeroflex / 
Weinschel 

23-20-34   3159  12   23-Oct-2019  

ScopeCorder  Yokogawa DL750 701210   3254  12   12-Nov-2019  

Meter & T/C  R.S Components Meter 615-8206 
& Type K T/C   

3612  12   25-Sep-2019  

GPS Antenna  ACC PA175-S   4228  -   TU  

Time Interval Analyser  Yokogawa TA720   4550  12   18-Mar-2020  

Bandpass Filter (1MHz)  KR Electronics 3219-SMA   4602  12   3-Sep-2019  

2 metre N-Type Cable  Florida Labs NMS-235SP-
78.8-NMS   

4622  12   10-Jul-2019  

Cable (18 GHz)  Rosenberger LU7-036-1000   5025  -   O/P Mon  

Cable (18 GHz)  Rosenberger LU7-036-1000   5027  -   O/P Mon  

Cable (18GHz   Rosenberger LU7-036-2000   5038  -   O/P Mon  

Section 2.11 Beacons - Satellite Qualitative Test 

Copper GRP  TUV SUD  27cm Diameter   3538  -   TU  

Hygropalm Temperature 
and Humidity Meter  

Rotronic HP21   4410  12   24-May-2019  

Non Conductive Standoff 
Box  

TUV SUD  Non Conductive 
Standoff Box   

4966  -   TU  

 
Note: some tests took place over one or more days and consequently it may appear that some 
of the test equipment could have been outside of the valid calibration period at the time of 
testing. However, we confirm that all equipment held a valid and in-date calibration when used, 
and we hold this information on record. 
 
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) 
 

 
 

Test Configuration 
 

 
 
 

Battery Current Measurements (Standalone) 
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Battery Current Measurements (Float Free Case) 
 
 

 
 

Satellite Qualitative / A.3.8.3 Test Configuration 5 
 
 
 



  
 

 
 

Document 75941540 Report 01 Issue 5 Page 112 of 115 

 

 
 

Satellite Qualitative / A.3.8.3 Configuration 7 
 
 

 
 

A.3.8.3 Configuration 8 (Float Free Case) 
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Satellite Qualitative / A.3.8.3 Configuration 8 (Standalone) 
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SECTION 5 

ACCREDITATION, DISCLAIMERS AND COPYRIGHT 

 
 
 
 
  



  
 

 
 

Document 75941540 Report 01 Issue 5 Page 115 of 115 

5.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT 
 
 
 
 
 
 
 

 
 
 
 

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 
TÜV SÜD  

 
© 2019 TÜV SÜD  



  
 

 
 

Document 75941540 Report 01 Issue 5 Page A.1 of A.30 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ANNEX A 
 
 
 
 

Manufacturer Supplied Information 
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