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Parameters to be Measured 
Range of 

Specification 
Units 

Test Results Comments 

Tmin Tamb Tmax 
 

( -20°C) (+21°C) (+55°C) 

4. Modulation Result: Pass 

Model: Tron SA20, S/N: 157, TUV Ref: TSR4 and Modification State 0 

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

Rise time  
(maximum) 50 - 250 NT NT 139.4 NT  

(minimum) 50 - 250 NT NT 130.9 NT  

Fall time  
(maximum) 50 - 250 NT NT 136.4 NT  

(minimum) 50 - 250 NT NT 128.8 NT  

Phase deviation: positive  
(maximum) +(1.0 to 1.2) NT NT 1.133 NT  

(minimum) +(1.0 to 1.2) NT NT 1.050 NT  

Phase deviation: negative  
(maximum) -(1.0 to 1.2) NT NT -1.147 NT  

(minimum) -(1.0 to 1.2) NT NT -1.056 NT  

Symmetry measurement ≤ 0.05  NT 0.02979 NT  

5. 406 MHz Transmitted Frequency Result: Pass 

Model: Tron SA20, S/N: 157, TUV Ref: TSR4 and Modification State 0 

Nominal Value 
(maximum) C/S T.001 MHz NT 406.0310336 NT  

(minimum)   NT 406.0310334 NT  

Short-term stability 
(maximum) ≤ 2x10-9 /100ms NT 1.82E-10 NT  

(minimum)   NT 1.29E-10 NT  

Medium-term stability – Slope 
(maximum) (-1 to +1)x10-9 /minutes NT 8.03E-11 NT  

(minimum)   NT 2.05E-11 NT  

Medium-term stability – Residual 
frequency variation 

(maximum) ≤ 3x10-9  NT 1.63E-10 NT  

(minimum)   NT 7.45E-11 NT  

 
NT = Not Tested 
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Parameters to be Measured 
Range of 

Specification 
Units Test Results Comments 

14. Satellite Qualitative Tests Result: Pass 

Model: Tron SA20, S/N: 157, TUV Ref: TSR4 and Modification State 0 

Test Configuration 
As per C/S 
T.007 

 
Configuration 

 
7 

15 Hex ID Decoded by LUT correct P / F P  

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

17. Navigation System Result: Pass 

Model: Tron SA20, S/N: 157, TUV Ref: TSR4 and Modification State 0 

Location protocol C/S T.001  National Standard User RLS  

Configuration 7        

Position accuracy - A.3.8.2.1 C/S T.001 m NT NT NT 22.82  

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

Position accuracy - A.3.8.2.2 C/S T.001 m NT NT NT 35.53  

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

 
NT = Not Tested 
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2.12 Buoyancy Test 

2.12.1 Specification Reference 

RTCM 11010.4, Clause A.15 
Test applicable only for Category 1 PLBs and Tron SA20 PLB is a Class 2 PLB. 
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2.13 Homing Signal tests 

2.13.1 Specification Reference 

RTCM 11010.4, Clause A.16 
 
Refer to Document 75956621-03, Section 2.1, 2.2, 2.3, 2.4 and 2.6 
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2.14 Solar Radiation 

2.14.1 Specification Reference 

RTCM 11010.4, Clause A.17 
IEC 60945, Clause 8.10 
Manufacturer Waiver – Refer to Annex A. 
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2.15 Oil Resistance  

2.15.1 Specification Reference 

RTCM 11010.4, Clause A.18 
IEC 60945, Clause 8.11 
Manufacturer Waiver – Refer to Annex A. 
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2.16 Corrosion  

2.16.1 Specification Reference 

RTCM 11010.4, Clause A.8 
IEC 60945, Clause 8.12 
Manufacturer Waiver – Refer to Annex A. 
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2.17 Compass Safe Distance 

2.17.1 Specification Reference 

RTCM 11010.4, Clause A.19 
IEC 60945, Clause 11.2 

2.17.2 Equipment Under Test and Modification State 

Tron SA20 PLB, S/N: 157 - Modification State 0 

2.17.3 Date of Test 

23 January 2023 

2.17.4 Test Method 

Battery Powered - Transmitter Idle 
 
The EUT was setup on an East to West oriented level non-magnetic surface.   
 
A magnetometer was used to take a horizontal magnetic flux density measurement and from this 
measurement, a standard and an emergency compass deflection was calculated. 
 
A ships magnetic compass was located at the west end of the non-magnetic surface.  
 
The compass was zeroed and the EUT was gradually moved from the east to the west end of the 
non-magnetic surface towards the compass centre in all 6 of its orthogonal planes and in 3 different 
states until the calculated compass deflection was achieved, or the EUT had reached the boundary 
of the ships magnetic compass. 
 
Once all raw readings had been obtained, the worst case reading for each state was rounded up to 
the nearest 50mm or 100mm. 

2.17.5 Test Results 

Results for Configuration and Mode: Battery Powered - Transmitter Idle. 
 
Performance assessment of the EUT made during this test: Pass. 
 
Detailed results are shown below. 
 
Deflection Calculation Table: 
 

Horizontal Maximum Flux Density, 
Magnetic North (H) 

Standard Compass Deviation Limit 
(5.4/H in Degrees) 

Emergency Compass Deviation Limit 
(18/H in Degrees) 

19.8 0.3 0.9 

Table 47 
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Test Results 
 

Equipment 
Under Test 

EUT Face 
Under Test 

Un-Powered State Normalised Powered State 

Distance 
from 
Compass 
Centre 
(mm) at A° 
deflection 

Distance 
from 
Compass 
Centre 
(mm) at B° 
deflection 

Distance 
from 
Compass 
Centre 
(mm) at A° 
deflection 

Distance 
from 
Compass 
Centre 
(mm) at B° 
deflection 

Distance 
from 
Compass 
Centre 
(mm) at A° 
deflection 

Distance 
from 
Compass 
Centre 
(mm) at B° 
deflection 

PLB Front Face 160 160 160 160 160 PLB 

PLB Rear Face 160 160 160 160 160 PLB 

PLB Left Face 228 160 231 160 216 PLB 

PLB Right Face 183 160 199 160 191 PLB 

PLB Top Face 160 160 160 160 268 PLB 

PLB Bottom Face 255 160 216 160 245 PLB 

Table 48 
 
Final Results 
 

Unit Under Test 
Standard Compass Safe Distance 
(mm) 

Emergency Compass Safe Distance 
(mm) 

PLB 300mm 200mm 

Table 49 
 

 

Figure 53 - Test Setup 
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Figure 54 - PLB Measurement Setup 
 

2.17.6 Test Location and Test Equipment Used 

This test was carried out in EMC Open Area Test Site. 
 

Instrument Manufacturer Type No TE No 
Calibration 
Period 
(months) 

Calibration 
Expires 

Magnetometer  Bartington MAG01   671  36   05-Jul-2024 

Marine Binnacle 
Compass with 
Repeater Display  

Cassens & Plath Compass: Type 
11   

3834  -   TU 

Table 50 
 
TU – Traceability Unscheduled 
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2.18 Miscellaneous Test 

2.18.1 Specification Reference 

RTCM 11010.4, Clause A.20 

2.18.2 Equipment Under Test and Modification State 

N/A 

2.18.3 Date of Test 

N/A 

2.18.4 Test Results 

The following review was carried out on the following Manufacturer documents.   
 
Where updates were later provided the modified version of the document is detailed in the table 
below for the relevant clause: 
 
User Manual: UM Tron SA20 PLB_P02.pdf 
EUT Labelling: Tron SA20 PLB Labels 01.pdf 
Packaging Labelling: Tron SA20 PLB Packing Box Ver01.pdf 
Tron SA20 PLB Packing box ID Label.png 
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A.20 Miscellaneous 
Sub clause Statement Comment 
A.20.1 Controls and Indicators 
 The PLB shall be inspected to ensure that all the requirements of 

paragraphs 4.3.1 to 4.3.4 are met. All controls shall be operated by a 
person wearing gloves or mittens from an IMO SOLAS 21 compliant 
immersion suit. The inspection shall ensure that if there is a tamper 
proof seal it is not counted as one of the two independent actions 
required to activate the PLB. The means to indicate that the PLB may 
no longer meet the operational lifetime requirement shall be checked 
either visually or by operation of the device in accordance with the 
manufacturer’s instructions, a clear means of visible or audible 
indication shall be apparent. 
 
The functioning of the GNSS indicator shall be checked during either 
the Cospas-Sarsat Navigation System tests, or the tests in Annex G 
to determine that it meets the requirements in paragraph 4.3.1. The 
406 MHz transmissions shall be monitored, to check that the PLB 
provides an indication when these occur. 

The EUT is activated by sliding down the red cover, and then pressing and holding the red button for 
2 seconds. The antenna should be unfolded and tilted to the vertical position. 
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4.3.1 Controls and Indicators 
4.3.1 All controls shall be clearly and durably marked, see 

section 4.5.2. They shall be designed to prevent 
inadvertent activation and shall require the use of not less 
than two simple, independent mechanical actions for 
manual activation and if applicable, activation cancellation 
of the PLB.  
 
Activation of the PLB shall not require the use of two 
hands.  
 
The controls should be few in number and the function of 
each control shall be kept simple to permit ease of 
operation of the PLB. All controls shall be so designed that 
they can be used by personnel wearing an immersion suit 
mitten or glove (complying with the IMO Life-Saving 
Appliance Code Resolution MSC.48 (66), section 2.3). The 
Cancellation mode shall not be combined with the Off 
mode. 
All PLBs shall have integral manual controls to operate the 
device in the following modes as a minimum (note 
Cancellation only applies to SGB PLBs):  

• OFF - In the OFF mode, the PLB is deactivated.  
• ON - In the ON mode, the PLB is activated.  
• TEST – See sections 4.2.8 and 4.3.5. 
• CANCELLATION – Deactivates the PLB, but 

also sends a specific cancellation message used 
in the case of false alert / activation (if 
applicable) 

On Category 2 PLBs there shall not be a manual control to 
enable and disable the AIS signal.  
 
The various modes of the PLB shall be readily apparent by 
visual observation. A positive visual and/or audible 
indication that the PLB is activated shall be provided which 
shall commence within 1 second of activation and shall 
continue at regular intervals which are easily discernible to 
the user all the time that the PLB is active and transmitting 
at least one signal. If the PLB ceases to transmit all 
signals, then this indication shall cease.  

The EUT has two physical buttons: ON button and a combined SELF-TEST / GNSS SELF-TEST and OFF 
button labelled with a T on the button and OFF just to the side. When used as an OFF button after beacon 
activation, depress the TEST/OFF button for 4 seconds to deactivate the beacon. When used as a SELF-TEST 
button the button should be depressed for 2 seconds or 7 seconds for a GNSS SELF-TEST. 
 
It is possible to activate the EUT with one hand. 
 
The EUT was operated by a TUV SUD engineer wearing an immersion suit glove. 
 
When activated, the beacon strobe light emits a white flashing LED and flashes 21 times per minute. There will 
be other coloured LED flashes dependant if RLS is enabled or not. 
  

    

 
 
 
 
4.3.1 Controls and Indicators continued 
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 The PLB may include a flashing light to assist searcher 
detection. If it does include a flashing light then it should 
include a near IR component with a dominant wavelength at 
770-890 nm. If such a light is provided it shall not be 
possible to confuse this with any of the other required 
indicators apart from the indication that the PLB is active 
and transmitting, where it may also fulfil this function. 
 
The PLB shall indicate when 406 MHz transmissions are 
occurring. 
 
The PLB shall indicate whether it has a valid location 
provided by the GNSS receiver or whether it is trying / 
waiting to obtain a location. A valid location is a position that 
complies with Cospas-Sarsat Internal Navigation Device 
Encoded Position Data requirements. 
 
The PLB shall provide Self-Test indications as required by 
Sections 4.2.8 and 4.3.5.  
 
The manufacturer may if they wish, include additional 
modes of indication or additional indicators to further 
quantify the operation of the various transmitted signals. 

The EUT includes a strobe light which indicates that it is active as well as indicating when 406 MHz 
transmissions occur. It also includes an IR light. 
 

  
 
See the pictures above as to how the EUT indicates that a valid location has been provided or that it is waiting 
to obtain a location. 
 
See section 4.3.5 below. 

A.20.2 Self-test and GNSS Self-Test Function 
 The self-test mode of the PLB shall be activated. The 

automatic reset of the test facility and the indication of the 
self-test mode shall be checked by inspection. The 
manufacturer’s declaration as to the functioning of the self-
test mode shall be checked for compliance with paragraph 
4.3.5. 
 
The GNSS Self-test function as defined in paragraph 4.3.5 
shall be checked by inspection to ensure that it is operated 
by a Distinct Operation, prevents Inadvertent Operation, is 
provided with Pass and Fail indications. 

See section 4.3.5 below. 
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4.3.5  Regular Self-Test and GNSS Self-Test Function 
 A separate test switch(es) or switch position(s) is/are 

required for this function, such that it cannot be combined 
with the on function. The test switch (or simulate control) 
shall automatically return (e.g., spring-loaded switch) from 
the test position and shall not pass through the ON position. 
The GNSS self-test function shall be initiated by a distinctly 
different action to that required to initiate the regular Self-
Test function. 
 
Self-test performance shall be as specified in section 4.2.8. 
The manufacturer shall include instructions for the GNSS 
self-test in the PLB Operating Manual which shall include a 
clear warning on the use and limitations of this function. 

The EUT has one physical button which combines the SELF-TEST / GNSS SELF-TEST and OFF, labelled with 
a “T” on the button and “OFF” next to it. When used as a SELF-TEST button the button should be depressed 
for 2 seconds, or 7 seconds for a GNSS SELF-TEST. 
 
See section 2.10 of this report for the Self-test performance. 
 

 

4.3.5.3 Self-test indication of insufficient battery energy   
 The PLB shall provide an indication to the user during the 

self-test when it is unlikely to meet the PLB minimum 
duration of continuous operation in Table 4 (section 4.3.7), 
or as declared by the manufacturer if greater than this, as 
specified in C/S T.001 or C/S T.018 as applicable. 

The LED will flash red 7 times as shown in the table below. 
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A.20.3 Battery 
 The manufacturer shall provide evidence that the design of 

the PLB includes measures to protect the batteries from 
reversal of polarity, shorting, self-heating, cell-to-cell 
charging and forced discharging. The manufacturer shall 
declare the useful life of the battery and its expiration date 
and provide evidence to support these as required by 
paragraph 4.3.6. The battery shall be inspected to ensure 
that all the labelling requirements of paragraph 4.5.1 are 
met. The manufacturer shall provide evidence that the 
battery and the cells making up the battery are either 
exempt from testing or have been tested to the United 
Nations Recommendations on the Transport of Dangerous 
Goods, Manual of Tests and Criteria, Sixth Revised Edition, 
PART III, Section 38.3 (ST/SG/AC.10/11/Rev.7) as 
amended. 

Refer to Manufacturer supplied documents:  
Tron SA20 PLB PLB - Statement batteries 
Tron SA20 PLB PLB 5(g) Statement self-discharge L91 
105454987HD-001 Jotron SA20 PLB UN 38.3 Test Report Issue 1 
Statement Battery Tron SA20 PLB 
 
See section 4.3.6 below. 
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4.3.6 Battery 
4.3.6 The PLB shall have its own primary (non-rechargeable) 

battery and shall not depend upon any external source of 
power for its operation when activated. The battery shall be 
an integral part of the equipment. Replacement of the 
battery, if user-replaceable, should be possible with relative 
ease, and any interface connections required shall be such 
as to prevent reversed polarity or incorrect installation. If 
the battery is user-replaceable, provision shall be made to 
ensure watertight integrity during and upon replacement of 
the battery.  
 
The PLB battery shall comply with the United Nations 
Recommendations on the Transport of Dangerous Goods, 
Manual of Tests and Criteria, 7th Revised Edition, PART III, 
Section 38.3 (ST/SG/AC.10/11/Rev.7 as amended). 
.  
The PLB manufacturer shall establish a useful life and an 
expiration date for the battery. The useful life is defined as 
the period of time after the date of battery manufacture that 
the battery will continue to meet the input power 
requirements of the PLB. The following losses must be 
included (at a temperature of +20°C ±5°C):  
 
a) Testing, as recommended by the manufacturer, including 
GNSS Self Tests, or as required by the regulatory authority, 
whichever is the more demanding.  

b) Self-discharge of the battery pack.  

c) Standby loads.  

 
The battery expiration date shall be the date of battery cell 
manufacture plus no more than 1/2 of the useful life of the 
battery. The battery cells shall be no older than 2 years 
when first fitted in the PLB. 

The device has its own primary non-rechargeable battery source. 
 
The battery pack is an integral part of the EUT. 
 
The battery pack is not user replaceable. 
 

 
 
See the manufacturers supplied documentation. 
 
 
 
 
See Document 75956621-05, Section 2.10. 
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4.5.1 Battery Labelling 
4.5.1 The battery shall be marked indelibly and legibly with the 

battery type (chemical composition), voltage, expiration 
date (month and year) and as appropriate, precautions 
associated with its use, handling and disposal. 

The EUT contains a label which states the voltage and checmical composition of the battery while a separate 
label shows the expiration date of the battery. See the manufacturers user manual for the appropriate handling 
and disposal. 
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A.20.4 General Construction and Safety Requirements 
 The PLB shall be inspected to ensure that it has no sharp 

edges or points, likely to cause injury to persons or damage 
to inflatables or similar survival equipment. 
 
The manufacturer shall provide a declaration that the PLB 
is not hazardous to people using it. The PLB shall be 
inspected to ensure that it is an integral unit. 

The EUT was inspected visually and with the Sharp Edge Tester. All edges of the EUT body were considered 
to not have any sharp edges. 
 
 
The Tron SA20 PLB meets the safety requirements set out in Directive 2014/30/EU Article 3.1(a) and is tested 
according to IEC 62368-1(2020) + A11:2020, which guarantees that the non-hazardous requirement is fulfilled. 
See “Risk Assessment_TronSA20PLB.pdf” for more details which state that the manufacturers fulfils this 
requirement 

A.20.5 Exterior Finish 
 The PLB shall be inspected to ensure that the exterior finish 

complies with the requirements of paragraph 4.4.1. 
See below. 

4.4.1 Exterior Finish 
4.4.1 The PLB case shall be predominantly a highly-visible 

yellow/orange colour. 
The PLB is orange in colour. 
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A.20.6 Labelling 
4.5.1 Battery Labelling 
 The labelling of the exterior of the PLB and any labelling 

permanently attached to the PLB shall be inspected to 
ensure that they comply with the requirements of 
paragraphs 4.5. 
 
All labelling on the exterior of the PLB shall be tested for 
abrasion resistance by the manufacturer who shall present 
evidence of the suitability of the labelling to last for at least 
the stated battery shelf life of the beacon, ideally this should 
be in the form of test results obtained using a recognized 
abrasion test method. 
 
Instructions for operating the PLB and any pictographs not 
already commonly in use shall be tested for comprehension 
in accordance with an appropriate internationally 
recognized testing procedure (i.e.: ISO, ANSI, ASTM) or a 
manufacturer may demonstrate the comprehensibility of the 
instruction or pictograph by the success of at least 4 out of 
a set of 5 randomly selected naive test subjects 
demonstrating compliance with or understanding of, as 
appropriate, the instructions. 

All labelling is permanently attached to the EUT. 
 
 
 
 
See manufacturers documentation “Waiver_TronSA20_Abrasion Resistance”. 
 
 
 
 
See testing performed below. 
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4.5.2 PLB Labelling and Marking 
4.5.2 Labelling / marking for operation controls and indicators 

should, as far as possible, be understood through graphical 
images and symbols without the need for test. The symbols 
provided in Annex H are recommended for this purpose. 
Test may be used in addition to symbols if required. 
 
All labelling on the exterior of the PLB shall be resistant to 
deterioration by prolonged exposure to sunlight, not unduly 
affected by seawater or oil, and abrasion resistant. 

 
All labelling essential to the safe and effective operation of 
the PLB shall be in high contrast to the background of the 
text or pictograph. Labelling and Pictograph instructions 
essential to the safe and effective operation of the PLB shall 
be sized such that they are readable by persons having 
20/20 normal vision at a minimum viewing distance of 150 
mm with illumination no greater than 0.3 lux. 

 
Items a) through i) in 4.5.2.1 below and any other 
information required for the safe and effective operation of 
the PLB shall be visible on the PLB, or their location 
identified and accessible by a single simple action on the 
part of the operator (e.g. lifting or removing a protective 
cover over the control panel). Such information shall not be 
hidden by any permanent or semi-permanent accessory or 
ancillary devices normally attached to or installed on or 
around the body of the PLB. (A separate storage case from 
which the PLB can be easily removed with one hand for 
activation is not included in this requirement.) If the PLB is 
designed to be attached to a belt clip, lifejacket mounting clip 
or similar and items a) through c) below will be obscured by 
that clip, then this information shall be repeated on the 
exterior surface of the clip. 

The operating instructions for the PLB provide a basic pictorial description on the label attached to the back of 
the Tron SA20 beacon. 
 
Solar Radiation: Refer to Manufacturer’s documentation. 
 
Corrosion: Refer to Manufacturer’s documentation 
 
Oil Resistance: Refer to Manufacturer’s documentation.. 
 
Five test subjects were asked to read the PLB labelling in a room with illumination no greater than 0.3 lux and 
minimal viewing distance of 150 mm. All of the five test subjects were able to read the Tron SA20 PLB 
labelling. 
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4.5.2.1 The outside of the PLB shall be marked indelibly and legibly 
with the following: 
 
a) Concise, unambiguous instructions for operating and 
testing of the PLB that shall be understandable by untrained 
personnel, including correct orientation of the PLB 
transmitting and GNSS antennas.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
b) The warning, or equivalent:   
EMERGENCY USE ONLY 
  
 
 
 
 

The following label items / instructions were identified on the PLB: 
 
 

a) Instructions for operating and testing of the PLB 

 
 

 
 

b) The warning, or equivalent: EMERGENCY USE ONLY 
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4.5.2.1 c) Space for either 27 or 35 characters (the words 15 (or 23) 
Hex ID and 12 (or 23) characters, as applicable, plus the 5 
character checksum) shall be provided on a label with text 
identifying this, for example “15 Hex ID followed by 15 
characters a space and 5 characters.” This unique Hex ID 
identifier number shall be inserted on the label when the 
PLB is programmed and should include the checksum. 

  
  

 

 d) The serial number of the PLB 
 
 
 
 
 
 
 
 
 

  

 e) Instructions to register the PLB with the appropriate 
authority and the contact details of the authority  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 f) Space for any required registration sticker 
  

       c)     The unique identification label shown below can be found on a label attached to the PLB: 

 
 
 
 

d) The serial number of the PLB can be found on the label pictured below. 

 
 

e) Instructions to register the PLB with the appropriate authority and contact details of the authority: 

 
 

f) Space for any required registration sticker: See e) 
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4.5.2.1 g) Any additional labelling requirements required by Cospas-
Sarsat within C/S T.001 and/or C/S T.018 as applicable and 
as required on PLBs by 47 CFR Part 95 for USA approved 
devices 
 
C/S T.001, 4.5.8  
 
h) for RLS-capable beacons: 

- wording on the Beacon Identity label (label with C/S TAC 
Number / 15- Hex ID) indicating whether the RLS function 
is enabled or disabled,  
- marking(s) to indicate which are the RLS and RLM 
indicator(s).  

 
FFC part 95.2993 
 
(1) The plate or label must contain the following statement: 
The owner of this 406 MHz PLB must register the 
identification code on this label with the National Oceanic 
and Atmospheric Administration (NOAA) whose address is: 
NOAA/SARSAT Beacon Registration, NSOF, 
E/SPO53, 1315 East West Hwy., Silver Spring, 
MD 20910–9684. 
(2) For PLBs with identification codes that can be changed 
after manufacture, the identification code shown on the plate 
or label must be easily replaceable using commonly 
available tools. 
 
 
FCC Part 2.925 
 
(a) Each equipment covered in an application for equipment 
authorization shall bear a label listing the following: 
(1) FCC Identifier consisting of the two elements in the exact 
order specified in § 2.926. The FCC Identifier shall be 
preceded by the term FCC ID in capital letters on a single 
line, and shall be of a type size large enough to be legible 
without the aid of magnification. 

g) See part c) above and the picture included below: 
 

 
 
 
 
 
 
 
 
 
Although not provided, the manufacturer advises they have marked the label according to requirements in 
RTCM 11010.4 and have got an acceptance Waiver from FCC regarding this. The manufacturer has advised 
this waiver is present in the TCF. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The FCC ID can be found on the label of the PLB. 
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 h) The battery expiration date determined in accordance with 
section 4.3.6 

h) The battery expiration date in accordance with section 4.3.6: 
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4.5.2.2 Attached labelling 
4.5.2.2 The following instructions shall be marked indelibly and 

legibly on the outside of the PLB or permanently attached to 
the PLB. If permanently attached, the placard including the 
instructions(s) shall be conspicuously marked adjacent to 
the attachment point: “DO NOT REMOVE”  
a) The identification of the manufacturer.  

 

b) The PLB type number or model identification under which 
it was type tested.  

c) The temperature operating range in degrees Celsius and 
Fahrenheit of the PLB.  

 

 

 

d) If there exists a condition or operating circumstance 
which has been identified by the manufacturer or regulating 
authorities that could substantially affect the alerting or self-
locating performance of the PLB, then information 
appropriate to prevent this occurring shall appear in a 
conspicuous location appropriate to the prevention or 
remediation by the operator of said condition or operating 
circumstance (e.g. the necessity to orient the antenna 
vertically upward if orientation of the antenna is adjustable).  

 

a) The manufacturer’s identification is shown on the front face of the beacon. 

 
 
 
 
 

b) The name can be identified on the PLB. 

 
 

c) The operating temperatures can be found on the PLB in both degrees Celsius and Fahrenheit.   

 
 

d) An antenna label can be found on the beacon, indicating that the area must “KEEP IN CLEAR VIEW 
TO SKY”: 

 
 
 

4.5.2.3 For Category 2 PLBs 
 The outside of the PLB shall be marked indelibly and legibly 

with a warning label that states “WILL NOT FLOAT.” 
 

The PLB displays a warning label on the PLB that states “WILL NOT FLOAT”. See picture in part c) above. 
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A.20.7 Documentation 
 The manufacturer shall supply a copy of 

the operation manual and this shall be 
inspected to ensure that it complies with 
the requirements of paragraph 4.6. The 
manufacturer shall supply a copy of the 
end user (consumer) packaging (or the 
labelling for the packaging) and this shall 
be inspected to ensure that it complies 
with the requirements of paragraph 4.7 

See sections 4.6 and 4.7 below. 
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4.6 Documentation 

4.6 The manufacturer shall provide an 
operation manual which includes the 
following:  
a) Complete instructions for operating the 
PLB including guidance on how to 
maximize self-locating performance of the 
PLB including antenna orientation and 
siting (for both the main PLB antenna and 
the GNSS antenna) together with any 
appropriate warnings (such as don’t 
obstruct the antennas, provide a clear 
view of the sky, do not submerge the 
antennas etc).  

 

 

 

 

 

 

 

 

 

 

 

 

  

a) The manufacturer provides a user manual which includes complete instructions for operating the PLB and guidance on how to 
maximise performance of the PLB. Section 3 of the user manual provides information on activating, testing and deactivating the PLB 
whilst also giving any appropriate warnings and guidance about maximising the performance of the GNSS antenna. 
 
The user manual also provides a brief instruction on activation of the PLB at the start. 
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4.6 b) Information on the intended usage and 
any restrictions on usage applicable to that 
Category and Group of PLB. This shall 
include guidance as to where that PLB is 
intended to be used and the restrictions on 
use as defined in Tables 2 and 3 as 
applicable.  

c) Cautions and recommendations to 
prevent inadvertent activations which result 
in false alerts.  

 
d) Instructions on actions to be taken in the 
case of false alerts, including toll and toll-
free phone numbers for contacts and 
including instructions that in the case of 
accidental activation of the PLB, the user 
should de-activate the PLB and notify the 
appropriate search and rescue authorities at 
the earliest possible time. For SGBs 
instructions on the use of the Cancellation 
Function in relation to false alerts and when 
and when not to use it.  
 

b) The manufacturer’s user manual provides information on the intended usage as well as restrictions on the usage applicable to a 
Category 2 PLB in Section 3.4.  
 
 
 
 
 
c) The user manual offers cautions and recommendations on how to prevent false alerts in Section 3.7. 
 
 
 
 
d) The user manual provides instruction on actions to take in the event of a false alert. 
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4.6 e) A warning paragraph with, at a minimum, 
the information in 4.5.2 and the fact that 
misuse of a PLB may be subject to a fine.  

 

 

 

 

 

 

 

 

 

f) Instructions on how, when and where to 
carry out self-tests as recommended by the 
manufacturer (including both the Regular 
Self-Test and the GNSS Self-Test), together 
with any appropriate warnings. 

 

e) The user manual provides the following information regarding section 4.5.2: 
                Operating instructions 
 Warnings 
 Registration information  
 Identification of the Manufacturer 
 Device model name and name under which it was tested 

Operating temperature range in degrees Celsius and Fahrenheit 
 Dangerous goods transportation information 
 Antenna optimization information (clear view to sky, positioning of the device etc)   
 The PLB is not intended to be used in water and will not float  

 
 
 
f) Instructions for testing the PLB with Self-Test and GNSS Self-Test can be found in section 3 of the user manual and includes 
appropriate warnings for conducting these functional tests. It also provides what Group the EUT is in section 7.1. 
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4.6 g) General battery information (e.g., battery 
replacement instructions, battery type, 
safety information regarding battery use and 
disposal). 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
h) Instructions for the safe transportation or 
shipping of the PLB or the location where 
such information can be obtained on the 
Internet or by mail by the consumer.  

g) The user manual provides general battery information including battery type and safety information. Battery replacement 
instructions are not applicable as the EUT is not user serviceable. 

 

 
 
h) The user manual provides information regarding the safe transportation or shipping of the PLB. This can be found in sections 
7.6.2 and 8.3.1. 
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4.6 i) Information regarding the need to replace 
the battery after activation of the PLB and 
how to determine if the PLB has been 
activated or the battery needs to be 
replaced.  

 

 

 

j) Information related to the requirements of 
preventive maintenance.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

k) Minimum operating lifetime and operating 
and stowage temperature ranges.  

 

l) Information explaining the requirement 
and procedure for licensing and registering 
PLBs, as appropriate, and encouragement 
to do so promptly. These instructions shall 

i) The user manual provides information regarding the replacement of the battery after activation and Section 3 provides information 
on how the functional test will display the need for battery replacement. 

 
 
j) The user manual includes brief information regarding the maintenance of the PLB. 

 
 
k) The user manual provides the operating lifetime and operating and stowage temperature ranges in section 7.1. 
 
l) The user manual provides information explaining the requirement and procedure for registering the PLB and encourages the 
owner to register promptly. It also states that any subsequent owner is required to update these details. This information can be 
found in section 5. 
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include language directing any subsequent 
owner to update these registration details.  

m) For Category 2 PLBs, a warning that 
states “THIS PLB WILL NOT FLOAT" and, if 
applicable, the information that when used 
around water it should be installed in or 
attached to an auxiliary flotation device, its 
tested depth and time rating (e.g. waterproof 
to x meters for x minutes/hours) and that the 
PLB is not designed to float and transmit a 
distress signal and that the PLB may not be 
substituted for a required EPIRB on a 
vessel. 
 
 
 
 
 
n) For Category 1 PLB, information that the 
PLB is appropriate for use in or around 
water and, its tested depth and time rating 
(e.g. waterproof to x meters for x 
minutes/hours) and as appropriate, either:  
The PLB is buoyant (but is not designed to 
float in an upright position and transmit a 
distress signal) and that the PLB may not be 
substituted for a required EPIRB on a 
vessel.  
or  
The PLB will float without support in an 
upright position and transmit a distress 
signal and that the PLB may not be 
substituted for a required EPIRB on a 
vessel.  
 

m) The user manual provides a warning that states that the PLB will not float. The user manual also provides the information 
regarding its waterproof depth and time. 

 
 
 
n) The EUT is a category 2 beacon, so this sub clause is not applicable. 
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4.6 o) An overview and explanation of how the Cospas-
Sarsat system operates.  

 

p) Beacon registration materials and information  

 
 
q) For PLBs with the capability to be connected to an 
external GNSS receiver the manufacturer shall provide 
instructions for connecting and setting up the external 
GNSS receiver in the equipment manual. This 
information shall include:  

1) A list of all the GNSS receivers that have been tested 
with the PLB to ensure correct operation of the 
interface;  

2) Details of the electrical and/or data connections to 
the PLB;  

3) The specification of the interface (e.g. IEC 61162-1);  

4) Details of the communications protocol to be used 
(e.g. Baud Rate, Data Bits, Parity Bits etc);  

5) A list of the NMEA messages that the PLB can 
handle (e.g. GGA, GLL, RMC etc) and;  

6) Instructions on the key settings and parameters of 
the GNSS Receiver (e.g. Map Datum (WGS84/GTRF), 
I/O Formats, Mode of Operation etc).  

r) If the PLB is RLS capable functional and operational 
details as required by Cospas-Sarsat. 

o) The user manual provides an overview and explanation as to how the Cospas-Sarsat system operates and this is 
found in section 7.7. 
 
 
p) The user manual does not provide any beacon registration materials. However, it does contain useful information 
regarding the different website URLs and how to register the EUT. This can be found in Section 5. 
 
 
q) The PLB is not capable of connecting to an external GNSS receiver. 
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4.7 Packaging Labelling 
4.7 End user (consumer) packaging shall include the 

following information in a conspicuous location, readily 
readable and visible to the purchaser without opening 
the packaging:  
a) The Category of the PLB:  
If Category 1, information that the PLB will float.  

 
If Category 2, information that the PLB will not float.  
 
b) A note to the effect that; THIS PLB IS NOT AN ELT 
or an EPIRB and does not meet the regulatory 
requirements for an ELT or an EPIRB. 
 
c) The temperature operating range in degrees Celsius 
and Fahrenheit of the PLB.  
 

a) The end user packaging provides information that the PLB is Category 2 and will not float. It also states that it is a 
PLB and not an ELT or EPIRB so therefore doesn’t meet the regulatory requirements for an ELT or EPIRB. 

  
 
b) See picture above. 
 
c) The end user packaging provides information of the temperature range that the PLB operates within. 

 d) The expiration date of the battery.  

 
 
 
 
 
 
 
 
 
e) The Country that is coded into the 15 / 23 Hex ID  

 
 
 
 
f) If the Country Code / identity cannot be readily 
changed in the field at nominal cost to another Country 
Code / identity due to the configuration of the PLB, a 
warning to that effect.  

d) The end user packaging displays the battery expiration date.  

 
 
e) The packaging labelling displays the country code. 

 
 
 
f) The PLB can be programmed and re-programmed to any country code by either the factory, or a certified distributor. 
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A.20.8 Altitude 
 With the PLB test specimen coded using the test user 

protocol, activation switch in the OFF mode and under 
normal test conditions, place the test specimen in the 
altitude test chamber and reduce the chamber 
pressure to an altitude equivalent of 30,000 feet 
(9,144 meters), ± 5%. The rate of pressure change 
should not exceed 1.5 inches of Hg per minute (5 
kPa/min). Hold the chamber at this pressure for a 
minimum of two hours. Increase pressure in the test 
chamber at a rate not to exceed 1.5 inches of Hg per 
minute (5 kPa/min) until the chamber pressure is 
equal to the ambient pressure. Carry out a self-test 
and verify that the self-test passes. The test specimen 
passes if it does not activate during the pressure 
changes and hold time at altitude and the self -test 
response is correct on completion of the test. 

See section 2.19 of this document. 
 
 
 

 
 
 
 



 

Document 75956621-05 Issue 01 
COMMERCIAL-IN-CONFIDENCE 

 

 

 

COMMERCIAL-IN-CONFIDENCE Page 131 of 146 

 

2.19 Altitude 

2.19.1 Specification Reference 

RTCM 11010.4, Clause A.20.8 

2.19.2 Equipment Under Test and Modification State 

Tron SA20 PLB, S/N: 107 - Modification State 0 

2.19.3 Date of Test 

15 March 2023 

2.19.4 Environmental Conditions 

Ambient Temperature 19.3 - 20.8 °C 
Relative Humidity 31.7 - 34.2 % 

 

2.19.5 Test Method  

The EUT (powered off) was placed in a climatic chamber where the conditions were increased from 
laboratory ambient atmospheric pressure to 30,000 ft (300 mbar) at a rate of 1.5 inches of Hg per / 
min. The conditions were maintained for 2 hours.  The conditions were then returned to laboratory 
ambient atmospheric conditions.  The EUT was then subject to a performance check. 
 

 

Figure 55 - Test Setup – Altitude 
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2.19.6 Test Results 

 

 

Figure 56 - Temperature Plot – Altitude  
 
Performance Check  
 
Tron SA20 PLB, S/N: 107 
 

Parameter Result 

Normal Mode: 

Normal Message FFFE2F8C9DFB5018DFEFF84E1D3861F0FABE 

406 MHz Frequency 406.031054 

121 MHz Presence Presence Confirmed 

 
Table 51 

 
  

0

200

400

600

800

1000

10

15

20

25

30

35

40

75956621-59000 Jotron AS - Beacon

Altitude - Chamber Chart

Ministrat Temperature Ministrat Pressure

T
e

m
p

e
ra

tu
re

(°
C

)

P
re

ssu
re

 (m
b

a
r) (a

)



 

Document 75956621-05 Issue 01 
COMMERCIAL-IN-CONFIDENCE 

 

 

 

COMMERCIAL-IN-CONFIDENCE Page 133 of 146 

 

2.19.7 Test Location and Test Equipment Used  

This test was carried out in Climatic Area. 
 

Instrument Manufacturer Type No TE No 
Calibration 
Period 
(months) 

Calibration Due 

Climatic Chamber  Unitemp Ministrat   2129  12   24-Mar-2023 

Rubidium Frequency 
Standard  

Quartzlock A10-B   92  12   15-Mar-2023 

Tester (Beacon)  WS Technologies BT200-1100Y   5394  -   TU 

MXA Spectrum 
Analyser  

Keysight Technologies N9020B-ATO-
43105   

5743  24   10-Feb-2024 

Table 52 
 
TU – Traceability Unscheduled 
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2.20 Internal Navigation Device 

2.20.1 Specification Reference 

RTCM 11010.4 + Amendment 1, Clause A.21 (Annex G) 

2.20.2 Equipment Under Test and Modification State 

Tron SA20 PLB, S/N: 115 - Modification State 0 

2.20.3 Date of Test 

16 March 2023, 17 March 2023, 18 May 2023 and 30 October 2023 

2.20.4 Environmental Conditions 

Ambient Temperature 19.7 – 24.4 °C 

Relative Humidity 34.1 - 50.9 % 

2.20.5 Test Method  

The internal navigation device tests were performed in an anechoic chamber. The Land and 
Maritime scenarios were individually applied to the EUT from a simulator and the time taken to 
achieve each lock was timed. A Beacon test rack was used to monitor the EUT 406 MHz 
transmission and the resultant location data. For this test, the 121.5 MHz was active.  
 

 

Figure 57 - Field Calibration Schematic   
 
The basic premise of the Field Calibration procedure is that Received Signal Strength (PRSS) at C 
equals PRSS at B minus the loss from B to C (calibrated), where the PRSS at B equals the power 
measured at A plus the loss B to A.  
 
Resultant PRSS at C is recorded for each scenario at the test results section, below. 
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The multi-constellation detection test was a radiated test performed at Octagon House, TUV SUD. 
 

 

Figure 58 - Annex G – Chamber set up 
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Figure 59 - Annex G – Multi-constellation set up 
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2.20.6 Test Results 

Land Scenarios 
 
General Note: The standard contains some contradictions, specifically regarding simulated 
positions. Testing was carried out in accordance with the Land Scenario Tables (G.1). 
 
Scenario PRSS Summary Table: 

Scenario # Number of SVs HDOP 
Required RSS 

[dBm] 

Actual RSS 

[dBm] 

1 3 4 -123 -123.24 

2 3 4 -130 -130.21 

3 3 4 -137 -137.62 

4 3 10 -123 -123.40 

5 3 10 -130 -130.21 

7 3 20 -123 -123.34 

8 3 20 -130 -130.19 

13 4 4 -123 -123.06 

14 4 4 -130 -130.32 

15 4 4 -137 -137.15 

16 4 10 -123 -123.03 

17 4 10 -130 -130.30 

19 4 20 -123 -123.06 

20 4 20 -130 -130.30 

25 5 4 -123 -123.15 

26 5 4 -130 -130.38 

27 5 4 -137 -137.35 

28 5 10 -123 -123.17 

29 5 10 -130 -130.39 

31 5 20 -123 -123.12 

32 5 20 -130 -130.37 

34 6 4 -123 -123.18 

35 6 4 -130 -130.26 

36 6 4 -137 -137.49 

37 4 4 -130 -130.30 

38 4 4 -130 -130.33 

39  4 4 -130 -130.32 

40 4 4 -130 -130.35 

41 4 4 -130 -130.32 

42 4 4 -130 -130.32 
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Maritime Scenarios 
 

Scenario PRSS Summary Table: 

Scenario # Number of SVs Target HDOP 
Required RSS 

[dBm] 

Actual RSS 

[dBm] 

1 7 1 -130 -130.44 

2 7 1 -130 -130.50 

6 7 1 -130 -130.47 

7 7 1 -130 -130.57 

8 7 1 -130 -130.50 

9 7 1 -130 -130.62 

12 7 1 -130 -130.58 

13 7 1 -130 -130.82 

14 7 1 -130 -130.85 

16 7 1 -130 -130.48 

17 7 2 -130 -130.59 

18 7 2 -130 -130.88 

20 7 1 -130 -130.60 

22 7 1 -130 -130.60 

24 7 1 -130 -130.62 

26 7 1 -130 -130.53 

28 7 1 -130 -130.60 

30 7 1 -130 -130.59 

32 7 2 -130 -130.57 

33 7 2 -135 -135.11 

34 7 2 -135 -135.19 

35 7 2 -135 -135.11 

36 7 2 -135 -135.18 

37 7 2 -130 -130.63 

38 7 2 -130 -130.67 

39 7 2 -135 -135.51 
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Land Scenarios Test Results (Table G.4): 
 

  
Scenario 

# 
Constellation 

Used 

Actual 
HDOP (at 

start) 

TTFF 
(min : sec) 

Simulator 
Location 

Transmitted 
Location 

Location 
Error 
(m) 

1 GPS 14.87 01:44 
39° 36’ N 

119° 35’ W 
39° 36' 7.2" N 

119° 34' 51.6" W 
237.43 

2 GPS 14.87 01:44 
39° 36’ N 

119° 35’ W 
39° 36' 7.2" N 

119° 34' 51.6" W 
237.43 

3 GPS 14.87 00:54 
39° 36’ N 

119° 35’ W 
39° 36' 7.2" N 

119° 34' 51.6" W 
237.43 

4 GPS 13.26 00:55 
39° 36’ N 

119° 35’ W 
39° 36' 7.2" N 

119° 34' 58.8" W 
222.33 

5 GPS 13.26 01:43 
39° 36’ N 

119° 35’ W 
39° 36' 7.2" N 

119° 34' 58.8" W 
222.33 

7 GPS 2.03 00:53 
39° 36’ N 

119° 35’ W 
39° 35' 56.4" N 

119° 34' 58.8" W 
111.65 

8 GPS 2.03 01:50 
39° 36’ N 

119° 35’ W 
39° 35' 56.4" N 

119° 34' 58.8" W 
111.65 

13 GPS 4.02 00:51 
39° 36’ N 

119° 35’ W 
39° 36' 0" N 

119° 34' 55.2" W 
48.11 

14 GPS 4.02 00:51 
39° 36’ N 

119° 35’ W 
39° 36' 0" N 

119° 34' 55.2" W 
48.11 

15 GPS 4.02 01:42 
39° 36’ N 

119° 35’ W 
39° 36' 0" N 

119° 34' 55.2" W 
48.11 

16 GPS 11.80 00:52 
39° 36’ N 

119° 35’ W 
39° 35' 56.4" N 

119° 35' 34.8" W 
366.03 

17 GPS 11.80 00:54 
39° 36’ N 

119° 35’ W 
39° 35' 56.4" N 

119° 35' 34.8" W 
366.03 

19 GPS 20.49 05:03 
39° 36’ N 

119° 35’ W 
39° 35' 34.8" N 

119° 38' 13.2" W 
2086.48 

20 GPS 20.49 05:05 
39° 36’ N 

119° 35’ W 
39° 35' 52.8" N 

119° 35' 52.8" W 
573.88 

25 GPS 3.54 00:52 
39° 36’ N 

119° 35’ W 
39° 36' 0" N 

119° 34' 58.8" W 
12.03 

26 GPS 3.54 00:53 
39° 36’ N 

119° 35’ W 
39° 36' 0" N 

119° 34' 58.8" W 
12.03 

27 GPS 3.54 01:42 
39° 36’ N 

119° 35’ W 
39° 36' 0" N 

119° 34' 55.2" W 
48.11 

28 GPS 11.52 00:53 
39° 36’ N 

119° 35’ W 
39° 36' 0" N 

119° 34' 58.8" W 
12.03 

29 GPS 11.52 00:52 
39° 36’ N 

119° 35’ W 
39° 36' 0" N 

119° 34' 58.8" W 
12.03 

31 GPS 23.48 00:52 
39° 36’ N 

119° 35’ W 
39° 36' 0" N 

119° 34' 58.8" W 
12.03 

32 GPS 23.48 00:52 
39° 36’ N 

119° 35’ W 
39° 36' 0" N 

119° 34' 58.8" W 
12.03 

34 GPS 4.06 00:53 
39° 36’ N 

119° 35’ W 
39° 36' 0" N 

119° 34' 58.8" W 
12.03 

35 GPS 4.06 00:52 
39° 36’ N 

119° 35’ W 
39° 36' 0" N 

119° 34' 58.8" W 
12.03 

36 GPS 4.06 01:43 
39° 36’ N 

119° 35’ W 
39° 36' 0" N 

119° 34' 58.8" W 
12.03 

37 GPS 4.34 04:57 
39° 36’ N 

119° 35’ W 
39° 36' 0" N 

119° 34' 58.8" W 
12.03 

38 GPS 3.31 02:35 
23° 42’ 01’’ S 

133° 52’ 50’’ E 
23° 42' 0" S 

133° 52' 51.6" E 
62.07 

39 GPS 4.49 02:34 
71° 37’ 34’’ N 
128° 52’ 04’’ E 

71° 37' 37.2" N 
128° 52' 1.2" E 

196.44 

40 GPS 3.77 01:45 
23° 42’ 01’’ S 

133° 52’ 50’’ E 
23° 42' 0" S 

133° 52' 51.6" E 
31.58 

41 GPS 4.82 01:44 
71° 37’ 34’’ N 
128° 52’ 04’’ E 

71° 37' 37.2" N 
128° 52' 4.8" E 

126.99 

42 GPS 3.57 00:54 
39° 36’ N,  
119° 35’ W 

39° 36' 10.8" N, 
119° 34' 48" W 

354.05 
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Maritime Scenarios Test Results (Table G.5): 

  

Scenario 
# 

Constellation 
Used 

Actual 
HDOP (at 

start) 

TTFF 
(min : sec) 

Simulator 
Location 

Transmitted 
Location 

Location 
Error 
(m) 

1 GPS 0.92 00:53 
0° 0’ N 
0° 0’ E 

0° 0' 0" N 
0° 0' 0" E 

0.00 

2 GPS 0.92 00:54 
0° 0’ N 
0° 0’ E 

0° 0' 0" N 
0° 0' 0" E 

0.00 

6 GPS 1.11 00:52 
80° 0’ N 
0° 0’ E 

80° 0' 0" N 
0° 0' 0" E 

0.00 

7 GPS 1.08 01:44 
0° 0’ N 
0° 0’ E 

0° 0' 0" N 
0° 0' 0" E 

0.00 

8 GPS 1.08 03:25 
0° 0’ N 
0° 0’ E 

0° 0' 0" N 
0° 0' 0" E 

0.00 

9 GPS 1.08 fail 
0° 0’ N 
0° 0’ E 

- N/A 

12 GPS 0.88 00:53 
80° 0’ N 
0° 0’ E 

80° 0' 0" N 
0° 0' 0" E 

0.00 

13 GPS 0.98 01:42 
80° 0’ N 
0° 0’ E 

80° 0' 0" N 
0° 0' 0" E 

0.00 

14 GPS 0.98 00:52 
80° 0’ N 
0° 0’ E 

80° 0' 0" N 
0° 0' 3.6" W 

12.29 

16 GPS 0.89 01:45 
80° 0’ N 
0° 0’ E 

80° 0' 0" N 
0° 0' 7.2" W 

24.58 

17 GPS 1.61 01:44 
80° 0’ N 
0° 0’ E 

80° 0' 0" N 
0° 0' 0" E 

0.00 

18 GPS 1.33 03:24 
80° 0’ N 
0° 0’ E 

80° 0' 0" N 
0° 0' 3.6" E 

12.29 

20 GPS 0.94 00:54 
0° 0’ N 
0° 0’ E 

0° 0' 0" N 
0° 0' 0" E 

0.00 

22 GPS 0.94 00:54 
0° 0’ N 
0° 0’ E 

0° 0' 0" N 
0° 0' 0" E 

0.00 

24 GPS 0.94 00:53 
0° 0’ N 
0° 0’ E 

0° 0' 0" N 
0° 0' 0" E 

0.00 

26 GPS 0.94 01:43 
0° 0’ N 
0° 0’ E 

0° 0' 0" N 
0° 0' 0" E 

0.00 

28 GPS 0.94 00:53 
0° 0’ N 
0° 0’ E 

0° 0' 0" N 
0° 0' 0" E 

0.00 

30 GPS 0.94 01:44 
0° 0’ N 
0° 0’ E 

0° 0' 0" N 
0° 0' 0" E 

0.00 

32 GPS 0.94 02:32 
0° 0’ N 
0° 0’ E 

0° 0' 0" N 
0° 0' 0" E 

0.00 

33 GPS 0.92 01:45 
0° 0’ N 
0° 0’ E 

0° 0' 0" N 
0° 0' 0" E 

0.00 

34 GPS 0.92 01:44 
0° 0’ N 
0° 0’ E 

0° 0' 0" N 
0° 0' 0" E 

0.00 

35 GPS 0.92 00:53 
0° 0’ N 
0° 0’ E 

0° 0' 0" N 
0° 0' 0" E 

0.00 

36 GPS 0.92 01:45 
0° 0’ N 
0° 0’ E 

0° 0' 0" N 
0° 0' 0" E 

0.00 

37 GPS 0.95 00:52 
44° 03’ S 
174° 09’ E 

44° 3' 0" S 
174° 9' 0" E 

0.00 

38 GPS 0.95 00:53 
47° 21’ N 
8° 27’ W 

47° 21' " N 
8° 27' 0" W 

0.00 

39 GPS 0.89 01:48 
0° 0’ N 
0° 0’ E 

0° 0' 0" N 
0° 0' 0" E 

0.00 
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Clause G.3.6.1 (Primary Detection Test Scenarios) 
 
Maritime Scenarios Test Results (Table G.5): 
 

 

 

 

Maritime Scenarios Test Results (Table G.5): 
 

 

 

 

Result Summary 
 
The test was completed as per the standard and the above Method and Setup, results follow: 
 
Results Analysis (Table G.6 Land Scenarios): 
 

Criteria Limit / Condition Result 

No of successful Tests TTFF ≤ 13 minutes 30 

Total No of Land Scenarios 30 N/A 

TTFF Percentage Success Rate (No Success tests / 30)*100 100% 

TTTFFF Pass / Fail Limit  ≥ 70% N/A 

   

No of Locations with Errors  ≤ 650m 29 

No of scenarios with locations Enter result 30 

Location Accuracy Percentage Pass Rate (No Location Errors ≤ 650m / No 
Scenarios with Location) * 100  

96.7 

Location Accuracy Pass / Fail Limit ≥ 70% Pass 

 
  

Scenario 
# 

Constellation 
Used 

Actual 
HDOP (at 

start) 

TTFF 
(min : sec) 

Simulator 
Location 

Transmitted 
Location 

Location 
Error 
(m) 

2 Glonass 1.24 02:34 
0° 0’ N 
0° 0’ E 

0° 0' 0" S 
0° 0' 0" W 

0.00 

Scenario 
# 

Constellation 
Used 

Actual 
HDOP (at 

start) 

TTFF 
(min : sec) 

Simulator 
Location 

Transmitted 
Location 

Location 
Error 
(m) 

2 Galileo 1.10 01:43 
0° 0’ N 
0° 0’ E 

0° 0' 0" S 
0° 0' 0" W 

0.00 
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Results Analysis (Table G.7 Maritime Scenarios): 
 

Criteria Limit / Condition Result 

No of successful Tests TTFF ≤ 13 minutes 25 

Total No of Land Scenarios 26 N/A 

TTFF Percentage Success Rate (No Success tests / 26)*100 96.2% 

TTTFFF Pass / Fail Limit  ≥ 70% N/A 

   

No of Locations with Errors  ≤ 650m 25 

No of scenarios with locations Enter result 25 

Location Accuracy Percentage Pass Rate (No Location Errors ≤ 650m / No 
Scenarios with Location) * 100  

100% 

Location Accuracy Pass / Fail Limit ≥ 70% Pass 

 
Pass / Fail Analysis (Table G.8): 
 

Criteria Result 

Land TTFF Success Rate ≥   Pass 

Land Location Accuracy Pass Rate ≥ 70% Pass 

Maritime TTFF Success Rate ≥   Pass 

Maritime Location Accuracy Pass Rate ≥ 70% Pass 

  

All four results must be a “pass” for the PLB to pass, any one or more “Fails” indicates failure. 

 

Table G.9 – Multi-constellation Detection Results 

Test # 
GNSS 

Constellation 
Detected 

Satellite IDs Detected 
Constellation 

HDOP (from GSA 
sentence) 

Combined HDOP 
(from GNS 
sentence) 

1 

GPS 2, 8, 10, 16, 27, 23 0.80 

0.80 GLONASS 88, 87, 71, 72, 79, 77 0.80 

Galileo 15, 21, 13 0.80 

 
*NOTE: For the multi-constellation detection test, the 406 MHz and 121.65 MHz were active. 
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2.20.7 Test Location and Test Equipment Used  

This test was carried out at Octagon House Laboratory, Fareham, Hampshire, UK. 
 

Instrument Manufacturer Type No TE No 
Calibration 
Period 
(months) 

Calibration Due 

Antenna (Double Ridge 
Guide)  

EMCO 3115   34  12   16-Oct-2023 

Power Meter  Hewlett Packard 436A   94  12   5-Apr-2023 

Load (50ohm/30W)  Weinschel 50T-054   285  12   31-Jul-2024 

Termination (50ohm)  Diamond Antenna DL-30N   337  12   5-Jan-2024 

Attenuator (10dB, 
10W)  

Weinschel 23-10-34   470  12   15-Feb-2024 

Directional Coupler  Narda 3022   503  -   O/P Mon 

Spectrum Analyser  Agilent Technologies E4407B   1154  12   4-Jan-2024 

Roberts Antenna 
406MHz  

Compliance Design   1860  24   17-Aug-2024 

Attenuator (3dB, 20W)  Aeroflex / Weinschel 23-03-34   3162  12   6-Jul-2023 

Power Sensor  Agilent Technologies 8482A   3290  12   20-Sep-2023 

Power Meter  Rohde & Schwarz NRP   3491  12   13-Jan-2024 

Wideband Power 
Sensor, 50MHz - 
18GHz  

Rohde & Schwarz NRP-Z81   3492  12   13-Jan-2024 

Copper GRP  TUV SUD 27cm Diameter   3538  -   TU 

Vector Signal 
Generator  

Keysight Technologies ESG E4438C   4731  12   14-Feb-2024 

1 MHz / 10 MHz 
reference  

Quartzlock E10-X   4973  12   23-Feb-2024 

Cable (18 GHz)  Rosenberger LU7-036-1000   5026  -   O/P Mon 

Cable (18 GHz)  Rosenberger LU7-036-1000   5034  12   28-Mar-2023 

Cable (18 GHz)  Rosenberger LU7-036-2000   5035  -   O/P Mon 

Analyser (Spectrum)  Rohde & Schwarz FPL1003   5349  12   2-Jan-2024 

Desktop Stopwatch   Radio Spares RS Pro   5570  12   30-Nov-2023 

Desktop Stopwatch  Radio Spares RS Pro   5571  12   20-Jul-2024 

RF Distribution Box  TUV SUD N/A   5904  -   O/P Mon 

50 ohm Termination 
Load (10 Watt)  

Telegartner N/A   5905  6   14-Apr-2024 

Attenuator 3dB 10w  Huber-Suhner 5903_N-50-010   5927  12   19-Apr-2024 

Attenuator 3dB 10w  Huber-Suhner 5903_N-50-010   5928  12   19-Apr-2024 

Cable (N to N 2m)  Amphenol RF N/A   5949  12   21-May-2024 

Cable (N to N 2m)  Amphenol RF N/A   5951  12   21-May-2024 
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Instrument Manufacturer Type No TE No 
Calibration 
Period 
(months) 

Calibration Due 

Antenna (Double Ridge 
Guide)  

EMCO 3115   34  12   16-Oct-2023 

Cable (N to N 2m)  Amphenol RF N/A   5953  12   26-Jun-2024 

Humidity & 
Temperature meter  

Rotronic HP31 
HygroPalm   

6247  12   21-Sep-2023 

Signal Generator 1RF  Spirent GSS7000   6312  12   26-Jan-2024 

8m Coaxial Cable 
Assy   

Junkosha MWX221-
08000NMSNMS/
A   

6412  -   O/P Mon 

Table 53 
 
O/P Mon – Output Monitored using calibrated equipment 
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3 Incident Reports 

No incidents reports were raised. 
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4 Measurement Uncertainty 

For a 95% confidence level, the measurement uncertainties for defined systems are: 
 

Test Name Measurement Uncertainty 

Compass Safe Distance ± 0.1 ° 

Table 54 
 
Worst case error for both Time and Frequency measurement 12 parts in 106. 
 
Measurement Uncertainty Decision Rule 
 
Determination of conformity with the specification limits is based on the decision rule according to 
IEC Guide 115:2021, Clause 4.4.3 (Procedure 2). The measurement results are directly compared 
with the test limit to determine conformance with the requirements of the standard.  
 
Risk: The uncertainty of measurement about the measured result is negligible with regard to the 
final pass/fail decision. The measurement result can be directly compared with the test limit to 
determine conformance with the requirement (compare IEC Guide 115). The level of risk to falsely 
accept and falsely reject items is further described in ILAC-G8. 
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