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SECTION 1 

REPORT SUMMARY 

Emergency Beacons Limited Testing of the  
McMurdo Limited  

uBlox NEO - 6M (G5 Smartfind Plus) 
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1.1 INTRODUCTION 
 
 
The information contained in this report is intended to show verification of the Emergency 
Beacons Testing of the uBlox NEO - 6M (McMurdo Limited G5 Smartfind Plus) to the 
requirements of IEC 61108-1. 
 

Objective 

 

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

Manufacturer McMurdo Limited 

Model Number(s) uBlox NEO - 6M (G5 Smartfind Plus) 

Serial Number(s) Not serialised 
TÜV Reference Number: 75911555-TSR0004 

Number of Samples Tested One 

Test Specification/Issue/Date IEC 61108-1: 2003 

Order Number 
Date 

PC0004329 
29 October 2010 

Start of Test 29 November 2010 

Finish of Test 09 March 2011 

Name of Engineer(s) R Hampton 

Related Documents EN 61162-1: 2008 
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1.2 DECLARATION OF BUILD STATUS 
 
 

MAIN EUT 

MANUFACTURING DESCRIPTION 
Emergency Positioning Indicating Radio Beacon 
(EPIRB) 

MANUFACTURER McMurdo Ltd 
TYPE  EPIRB 
PART NUMBER G5/E5 Smartfind  
SERIAL NUMBER 1 
HARDWARE VERSION Issue 1 
SOFTWARE VERSION 1.3.220 
TRANSMITTER OPERATING RANGE 406.040MHz & 121.5MHz 
RECEIVER OPERATING RANGE N/A 
INTERMEDIATE FREQUENCIES N/A 
EMISSION DESIGNATOR(S):  
(i.e. G1D, GXW) 

3K20A3X & 16K0G1D 

MODULATION TYPES:  
(i.e. GMSK, QPSK) 

121.5MHz = AM (Swept tone) & 406.040MHz = 
Phase Modulation 

HIGHEST INTERNALLY GENERATED 
FREQUENCY 

406.040MHz 

HIGHEST INTERNALLY GENERATED 
FREQUENCY IN RECEIVE IDLE MODE 

N/A 

OUTPUT POWER (W or dBm) 121.5MHz = 16dBm  406.040MHz = 37dBm 

TECHNICAL DESCRIPTION (a brief 
description of the intended use and 
operation) 

Emergency Positioning Indicating Radio Beacon 
(EPIRB) for last resort safeguard against life 
threatening incidents that may occur anywhere in the 
world at sea.  

If unit is SRD being tested to ETS 301 489-3 
please state Class of Equipment as defined 
in Section 6.1 

 

BATTERY/POWER SUPPLY 

MANUFACTURING DESCRIPTION Lithium Battery Pack 
MANUFACTURER Varta/Panasonic 
TYPE  Lithium Manganese Dioxide 
PART NUMBER CR 2/3 AH 
VOLTAGE 9V 
SERIAL NUMBER N/A 

 
 

Signature  
  
Date 15 March 2011 
  
D of B S Serial No 75911555/01 

 
Note: This document has been prepared to enable manufacturers with no mechanism for 
producing their own Declaration of Build Status, to declare the build state of the equipment 
submitted for test. 
 
No responsibility will be accepted by TÜV SÜD Product Service as to the accuracy of the 
information declared in this document by the manufacturer. 
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1.3 PRODUCT INFORMATION 

1.3.1 Technical Description 

The Equipment Under Test (EUT) was a McMurdo Limited uBlox NEO - 6M (G5 Smartfind Plus) 
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 EUT was configured so that the RF transmitters were disabled and module data output 
(normally to EUT internal systems) was output to a remote (integral) adaptor.  The Equipment 
Under Test (EUT) was operated using an internal battery and the NMEA 0183 serial output 
connected to an external laptop (test equipment) running logging/monitoring software 
“VisualGPS”. 
 

 

EUT 
(including 
Internal 
Battery) 

Laptop & 
Power 
Supply 

NMEA 0183 
data 

GPS 
Signals 

Supplied 
Adaptor 

Integrated 
cable 
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1.3.3 Modes of Operation 

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

 Physical configuration as above, EUT entered operational mode upon activation of its 
main switch 

 Low intensity Green LEDs flashing at ~2 Hz initially to indicate activation 
 High Intensity white LEDs (strobe lights) flashing at ~0.4 Hz 
 NMEA 0183 serial data outputting to Test Equipment 

 
Off/Idle: 

 Main switch moved to “OFF” position 
 
Isolated: 

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

Modification 
State 

Description of Modification still fitted to EUT 
Modification  
Fitted By 

Date Modification 
Fitted 

0 As supplied by the customer Not Applicable Not Applicable 

1 

To allow enable constant power to the GPS 
module (to facilitate testing to IEC 61108) the PCB 
pads 1 & 4 for device Q10 (FET FDC638p) were 
shorted together to provide a constant 3v3 voltage 
drive to the uBlox NEO-6M GNSS module. 

Neil Jordan, 
McMurdo Limited 

07 February 2011 

 
 
 

1.5 REPORT MODIFICATION RECORD 
 
 
Issue 1 – First Issue 
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SECTION 2 

TEST DETAILS 

Emergency Beacons Limited Testing of the  
McMurdo Limited  

uBlox NEO - 6M (G5 Smartfind Plus) 
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2.1 PERFORMANCE MONITORING 

2.1.1 Performance Checks 

IEC 61108-1, Clause 5.3 Standard test signals: 
 
“A "performance check" is defined as a shortened version of the static accuracy test described 
in 5.6.4.1, i.e. a minimum of 100 position measurements shall be taken over a period of not 
<5 min and not >10 min, discarding any measurements with HDOP ≥4. The position of the 
antenna of the EUT shall not be in error compared with the known position by >100 m 95 % 
using WGS 84 as the reference datum.” 
 
Clause 4.3.3.1 Static Accuracy: 
 
“(M.112/A3.4) The GPS receiver equipment shall have static accuracy such that the 
horizontal position of the antenna is determined to within 100 m (95 %) with horizontal dilution 
of precision (HDOP) ≤4 (or PDOP ≤ 6). Since Selective Availability has been set to zero, the 
static accuracy has been determined to be within 13 m (95 %) as specified by the GPS SPS 
Performance Standards of October 2001.” 
 
Performance Check Procedure: 
 
For every Performance Check, the following actions were completed: 
 

Action Reported 

EUT provided with GPS signals Signal Type (Live or Simulated) 

EUT powered ‘ON’ EUT started simultaneously (Y or N) 
Note: for Live GPS Signals this is N/A 

EUT allowed to acquire valid position Time to acquire valid position 

>100 position measurements recorded (NMEA output) Measurement duration 

Measurement duration noted Total number of measurements 

Measurements with HDOP≥4 discarded Number of measurements with HDOP ≥ 4 (and 
PDOP ≥ 6) 

Haversine position error calculated for each measurement N/A 

Proportion within tolerance calculated Measurements with position error ≤ (13) m 

 
1 The term ‘valid position’ (also referenced as ‘position lock’ or ‘lock’ within this report) is defined 
as when the NMEA data GGA sentence reports “Position Quality” as any value between 1 and 
8.  EN 61162:2008 states that “All GPS quality indicators in headings 1 through 8 are 
considered “valid”. The heading “0” is the only “invalid” indicator.” 
 
2 Earth’s radius taken as 6367 km 
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2.2 STATIC ACCURACY (GPS) 

2.2.1 Specification Reference 

IEC 61108-1, Clause 5.6.4.1.1 

2.2.2 Equipment Under Test 

uBlox NEO - 6M (G5 Smartfind Plus), S/N: 75911555-TSR0004 

2.2.3 Date of Test and Modification State 

10 to 11 February 2011 – Modification State 1 

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 Test Setup 

 
 

Test Set-up 

2.2.6 Environmental Conditions 

 10 February 2011 11 February 2011 
Ambient Temperature: 8.1°C 7.9°C 
Relative Humidity: 84% 92% 
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2.2.7 Test Results 

Static Test Site, Clause 5.5.2 
 
“The antenna shall be mounted according to the manufacturer's instructions at a height of 
between 1 m and 1,5 m above the electrical ground in an area providing clear line of sight to 
the satellites from zenith through to an angle of +5° above horizontal. The position of the 
antenna shall be known, with reference to WGS 84 to an accuracy of better than 0,1 m in 
(x, y, z). Maximum cable lengths as specified by the manufacturer shall be used during 
testing. 
 
All static tests shall utilize actual GPS signals.” 
 
Test Method, Clause 5.6.4.1.1 
 
“Position fix measurements shall be taken over a period of not <24 h. The absolute horizontal 
position accuracy shall be within 13 m (95 %), having discarded measurements taken in 
conditions of HDOP ≥ 4 and PDOP ≥6.” 
 
Procedure/Results: 
 
EUT was placed on the static test site on a non-conductive platform.  It was operated and 
monitored continuously for the period of measurement as below.  Results were as follows: 
 

Test Parameter Units Result Limit 

Signal Type Live/Simulated Live - 

EUT started simultaneously  Y/N N/A - 

Time to acquire valid position  s 29 - 

Total number of measurements - 89477 - 

Number of measurements with HDOP ≥ 4 and PDOP ≥6 - 89477 > 100 

Measurement duration  h 24.85 > 24 

Measurements with position error ≤ 13 m % 100 ≥ 95 

 
Limits Clause 4.3.3.1 
 
“(M.112/A3.4) The GPS receiver equipment shall have static accuracy such that the horizontal 
position of the antenna is determined to within 100 m (95 %) with horizontal dilution of precision 
(HDOP) ≤4 (or PDOP ≤ 6). Since Selective Availability has been set to zero, the static accuracy 
has been determined to be within 13 m (95 %) as specified by the GPS SPS Performance 
Standards of October 2001.” 
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2.3 ANGULAR MOVEMENT OF THE ANTENNA 

2.3.1 Specification Reference 

IEC 61108-1, Clause 5.6.4.2 

2.3.2 Equipment Under Test 

uBlox NEO - 6M (G5 Smartfind Plus), S/N: 75911555-TSR0004 

2.3.3 Date of Test and Modification State 

09 and 10 February 2011 - Modification State 1 

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 Test Setup 

 
Test Set-up (Two images showing EUT in positive and negative stages of oscillation) 
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2.3.6 Environmental Conditions 

 09 February 2011 10 February 2011 
Ambient Temperature: 7.1°C 8.1°C 
Relative Humidity: 73% 84% 

2.3.7 Test Results 

Test Method Clause 5.6.4.2: 
 

“The static tests specified in 5.6.4.1.1 and 5.6.4.1.2 shall be repeated with the antenna 
performing an angular displacement of ±22,5° (simulating roll) in a period of about 8 s (see 
IEC 60721-3-6) during the duration of the tests. 
 
The results shall be as in 5.6.4.1.1 and 5.6.4.1.2.” 
 
Procedure/Results: 
 
EUT was placed on the static test site on a non-conductive platform oscillating ±22.5° from the 
vertical with a period of approximately 8 seconds.  It was operated and monitored continuously 
for the period of measurement as below.  Results were as follows: 
 

Test Parameter Units Result Limit 

Signal Type Live/Simulated Live - 

EUT started simultaneously  Y/N N/A - 

Time to acquire valid position  s 43 - 

Total number of measurements - 90975 - 

Number of measurements with HDOP ≥ 4 and PDOP ≥6 - 90975 > 100 

Measurement duration  h 26.25 > 24 

Measurements with position error ≤ 13 m % 100 ≥ 95 

 
Limits Clause 4.3.3.1 
 
“(M.112/A3.4) The GPS receiver equipment shall have static accuracy such that the 
horizontal position of the antenna is determined to within 100 m (95 %) with horizontal dilution 
of precision (HDOP) ≤4 (or PDOP ≤ 6). Since Selective Availability has been set to zero, the 
static accuracy has been determined to be within 13 m (95 %) as specified by the GPS SPS 
Performance Standards of October 2001.” 
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2.4 DYNAMIC ACCURACY (GPS) 

2.4.1 Specification Reference 

IEC 61108-1, Clause 5.6.4.3.1 

2.4.2 Equipment Under Test 

uBlox NEO - 6M (G5 Smartfind Plus), S/N: 75911555-TSR0004 

2.4.3 Date of Test and Modification State 

28 February 2011 – Modification State 1 

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 Test Setup 

 
Test Set-up 

2.4.6 Environmental Conditions 

Ambient Temperature: 22.2°C  
Relative Humidity: 30%  
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2.4.7 Test Results 

Test Method Clause 5.6.4.3.1: 
 

“The tests for dynamic accuracy are a practical interpretation of the conditions set out in 
IEC 60721-3-6, Table V, item e), X – direction (surge) and Y – direction (sway). These are 
stated as surge 5 m/s2 and sway 6 m/s2 for all classes of environment. When using a 
simulator, the simulator characteristics shall accurately represent the signals required. 
 
The results of the test performed by simulation facilities shall be identical with those in a) and b) 
below.  […] 
 
a) a fully locked and settled EUT travelling in a straight line at 48 knots ± 2 knots for a 

minimum of 1,2 min which is reduced to 0 knots in the same straight line in 5 s […] 
 
b) a fully locked and settled EUT travelling at least 100 m at 24 knots ± 1 knot in a straight 

line then subjected, for at least 2 min, to smooth deviations either side of the straight line 
of approximately 2 m at a period of 11 s to 12 s[…]” 

 
Procedure/Results - Dynamic Accuracy A: 
 
EUT and GPS simulator were started simultaneously and the EUT acquired a position lock after 
the acquisition time stated in the table below; the simulator ran a dynamic position travelling at 
48 knots in a straight line for 10 minutes before decelerating to 0 knots in 5 seconds (in the 
same straight line).  The position output 10 seconds after coming to rest was determined from 
the NMEA 0183 output.  A Performance Check was then performed for information. 

 
Test Parameter Units Result Limit 

Initial Acquisition Time s 18 - 

Position Error 10 s after coming to rest m 3.96 < 13 

Performance Check 

Signal Type Live/Simulated Simulated - 

EUT started simultaneously  Y/N Y - 

Time to acquire valid position  s N/A - 

Total number of measurements - 302 - 

Number of measurements with HDOP ≥ 4 and PDOP ≥6 - 302 > 100 

Measurement duration  min 5.02 > 5 and < 10 

Measurements with position error ≤ 13 m % 100 ≥ 95 
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Procedure/Results - Dynamic Accuracy B: 
 
EUT and GPS simulator were started simultaneously and the EUT acquired a position lock after 
the acquisition time stated in the table below; the simulator ran a dynamic position travelling at 
24 knots in a straight line for 10 minutes before starting to oscillate smoothly ±2 m either side of 
the original path for a further 20 minutes. 
 
EUT position output error compared to the simulated dynamic position was determined from the 
EUT NMEA output. 
 
A Performance Check was conducted during the 20-minute oscillation period in order to 
determine that the position error was not outside of the ±30 m ‘lane’ of tolerance. 
 

Test Parameter Units Result Limit 

Initial Acquisition Time s 19 - 

Performance Check 

Signal Type Live/Simulated Simulated - 

EUT started simultaneously  Y/N Y - 

Time to acquire valid position  s N/A - 

Total number of measurements - 317 - 

Number of measurements with HDOP ≥ 4 and PDOP ≥6 - 317 > 100 

Measurement duration  min 5.27 > 5 and < 10 

Measurements with position error ≤ 30 m % 100 ≥ 95 

 
Limits Clause 5.6.4.3.1 (Test Method Clause) 

 
“a) […] shall not indicate a positional offset >±13 m from the final position 10 s after coming to 
rest; 
 
b) […] shall remain in lock and follow the actual position to within a lane of 30 m wide centred 
on the mean direction of motion.” 
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2.5 ACQUISITION - CONDITION A - INITIALIZATION 

2.5.1 Specification Reference 

IEC 61108-1, Clause 5.6.5.1 

2.5.2 Equipment Under Test 

uBlox NEO - 6M (G5 Smartfind Plus), S/N: 75911555-TSR0004 

2.5.3 Date of Test and Modification State 

28 February 2011 - Modification State 1 

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 Test Setup 

 
Test Set-up 

2.5.6 Environmental Conditions 

Ambient Temperature: 22.2°C 
Relative Humidity: 30% 



  
 

 

Document 75911555 Report 04 Issue 1 Page 19 of 41 

2.5.7 Test Results 

Test Method Clause 5.6.5.1 
 
“The EUT shall be either: 
 
a) initialized to a false position at least 1 000 km and not greater than 10 000 km from the 

test position, or alternatively, by deletion of the current almanac; or 
 
b) isolated from a power source for >7 days. 
 
A performance check shall be carried out after the time limit contained in Table 1.” 
 
Procedure/Results: 
 
EUT was previously isolated from its power supply for >7 days (approx 14 days). 
 
The GPS simulator scenario was started followed by the EUT, the time to position lock was 
measured.  A Performance Check was started once position lock was obtained. 
 

Test Parameter Units Result Limit 

Power isolation period days 14 > 7 

Performance Check 

Signal Type Live/Simulated Simulated - 

EUT started simultaneously  Y/N N - 

Time to acquire valid position  min 0.417 30 

Total number of measurements - 508 - 

Number of measurements with HDOP ≥ 4 and PDOP ≥6 - 508 > 100 

Measurement duration  min 8.87 > 5 and < 10 

Measurements with position error ≤ 13 m % 100 ≥ 95 

 
Limits Clause 4.3.4 
 
“(M.112/A3.8) The GPS receiver equipment shall be capable of acquiring position to the 
required accuracy, within 30 min, when there is no valid almanac data.” 
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2.6 ACQUISITION - CONDITION B - POWER OUTAGE 

2.6.1 Specification Reference 

IEC 61108-1, Clause 5.6.5.2 

2.6.2 Equipment Under Test 

uBlox NEO - 6M (G5 Smartfind Plus), S/N: 75911555-TSR0004 

2.6.3 Date of Test and Modification State 

28 February to 01 March 2011 - Modification State 1 

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 Test Setup 

 
Test Set-up 

 
Note: EUT is configured to operate with 3 battery packs in parallel, throughout the test only one 
battery pack was connected, this was sufficient to operate the EUT and also ensured that 
Power On/Off times were accurate as only one battery need be connected/disconnected. 
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2.6.6 Environmental Conditions 

 28 February 2011 01 March 2011 
Ambient Temperature: 22.2°C 22.9°C 
Relative Humidity: 30% 20%RH 

2.6.7 Test Results 

Test Method Clause 5.6.5.2 
 
“The EUT shall be isolated from the power source for a period within 24 h to 25 h. 
At the end of the period, a performance check shall be carried out after the time limit 
contained in Table 1.” 
 
Procedure/Results: 
 
EUT was locked and stable and the power was removed for the “power isolation period”, as 
below, then re-applied.  A Performance Check was then completed: 
 

Test Parameter Units Result Limit 

Power isolation period h 24.25 > 24 and < 25 

Performance Check 

Signal Type Live/Simulated Simulated - 

EUT started simultaneously  Y/N N - 

Time to acquire valid position  min 0.317 5 

Total number of measurements - 508 - 

Number of measurements with HDOP ≥ 4 and PDOP ≥6 - 508 > 100 

Measurement duration  Min 5.02 > 5 and < 10 

Measurements with position error ≤ 13 m % 100 ≥ 95 

 
Limits Clause 4.3.4 
 
“(M.112/A3.9) The GPS receiver equipment shall be capable of acquiring position to the 
required accuracy, within 5 min, when there is valid almanac data.” 
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2.7 ACQUISITION - CONDITION C - INTERRUPTION OF GPS SIGNALS 

2.7.1 Specification Reference 

IEC 61108-1, Clause 5.6.5.3 

2.7.2 Equipment Under Test 

uBlox NEO - 6M (G5 Smartfind Plus), S/N: 75911555-TSR0004 

2.7.3 Date of Test and Modification State 

01 to 02 March 2011 - Modification State 1 

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 Test Setup 

 
Test Set-up 

2.7.6 Environmental Conditions 

 01 March 2011 02 March 2011 
Ambient Temperature: 22.9°C 20.8°C 
Relative Humidity: 20% 26% 
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2.7.7 Test Results 

Test Method Clause 5.6.5.3 
 
“During normal operation of the EUT, the antenna shall be completely masked for a period 
between 24 h and 25 h. 
 
At the end of the period, a performance check shall be carried out after the time limit 
contained in Table 1.” 
 
Procedure/Results: 
 
The EUT was locked and settled in ‘normal operation’, the GPS Signals were then removed (but 
the scenario kept running) for the “GPS signal isolation period” as below.  The GPS signals 
were re-applied and a Performance Check was then completed. 
 

Test Parameter Units Result Limit 

GPS signal isolation period h 24.25 > 24 and < 25 

Performance Check 

Signal Type Live/Simulated Simulated - 

EUT started simultaneously  Y/N N - 

Time to acquire valid position  min 0.583 5 

Total number of measurements - 339 - 

Number of measurements with HDOP ≥ 4 and PDOP ≥6 - 339 > 100 

Measurement duration  min 5.63 > 5 and < 10 

Measurements with position error ≤ 13 m % 100 ≥ 95 

 
Limits Clause 4.3.4 
 
“(M.112/A3.10) The GPS receiver equipment shall be capable of re-acquiring position to the 
required accuracy, within 5 min, when the GPS signals are interrupted for a period of at least 
24 h, but there is no loss of power.” 
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2.8 ACQUISITION - CONDITION D - BRIEF INTERRUPTION OF POWER 

2.8.1 Specification Reference 

IEC 61108-1, Clause 5.6.5.4 

2.8.2 Equipment Under Test 

Error! Reference source not found., S/N: 75911555-TSR0004 

2.8.3 Date of Test and Modification State 2.8.3 Date of Test and Modification State 

28 February 2011 - Modification State 1 

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 Test Setup 

 
Test Set-up 

 
Note: EUT is configured to operate with 3 battery packs in parallel, throughout the test only one 
battery pack was connected, this was sufficient to operate the EUT and also ensured that 
Power On/Off times were accurate as only one battery need be connected/disconnected. 

2.8.6 Environmental Conditions 

Ambient Temperature: 21.3 °C 
Relative Humidity: 32% 
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2.8.7 Test Results 

Test Method Clause 5.6.5.4 
 

“During normal operation of the EUT, the power shall be removed for a period of 60 s. At the 
end of this period, the power shall be restored. 
 
A performance check shall be carried out after the time limit contained in Table 1.” 
 
Procedure/Results: 
 
The EUT was locked and settled in ‘normal operation’; power was then removed for the “power 
isolation period”, as below, then re-applied.  A Performance Check was then completed. 
 

Test Parameter Units Result Limit 

Power isolation period s 60 60 

Performance Check 

Signal Type Live/Simulated Simulated - 

EUT started simultaneously  Y/N N/A - 

Time to acquire valid position  min 0.367 2 

Total number of measurements - 388 - 

Number of measurements with HDOP ≥ 4 and PDOP ≥6 - 388 > 100 

Measurement duration  min 6.45 > 5 and < 10 

Measurements with position error ≤ 13 m % 100 ≥ 95 

 
Limits Clause 4.3.4 
 
“(M.112/A3.11) The GPS receiver equipment shall be capable of re-acquiring position to the 
required accuracy, within 2 min, when subjected to a power interruption of 60 s.” 
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2.9 PROTECTION – ANTENNA AND INPUT/OUTPUT CONNECTIONS 

2.9.1 Specification Reference 

IEC 61108-1, Clause 5.6.6.1 

2.9.2 Equipment Under Test 

uBlox NEO - 6M (G5 Smartfind Plus), S/N: 75911555-TSR0004 

2.9.3 Date of Test and Modification State 

09 March 2011 - Modification State 1 

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 Test Setup 

 
Test Set-up 

2.9.6 Environmental Conditions 

Ambient Temperature: 22.8 °C 
Relative Humidity: 27 %RH 
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2.9.7 Test Results 

Test Method Clause 5.6.6.1 
 

“The antenna input of the receiver, if provided, shall be connected to ground for 5 min. After 
completion of the test and reset of the EUT, if required, the antenna or input/output connections 
shall be connected normally, and a performance check shall be carried out to ensure that no 
permanent damage has resulted.” 
 
Procedure/Results: 
 
As per customer instructions, EUT case was opened and main transmitting antenna 
disconnected in order to gain access to the GPS patch antenna (see setup photo). 
 
The EUT was allowed to lock and settle on a GPS position.  An electrical connection was made 
between the centre pin and the PCB ground plane for 5 min.  After removal of the electrical 
connection, the EUT was allowed to re-acquire a position.  A Performance Check was then 
carried out. 
 
Note: Although the EUT lost its position lock at the beginning of the grounded period, it re-
acquired a position before the 5-minute period was complete.  Removal of the electrical 
connection at the end of the grounded period did not result in another loss of position only an 
increase in reported signal to noise ratio.  Hence, the performance check was started as soon 
as the electrical connection was removed. 
 

Test Parameter Units Result Limit 

Time antenna was grounded min 5 5 

Performance Check 

Signal Type Live/Simulated Simulated - 

EUT started simultaneously  Y/N N/A - 

Time to acquire valid position  Min N/A - 

Total number of measurements - 311 - 

Number of measurements with HDOP ≥ 4 and PDOP ≥6 - 311 > 100 

Measurement duration  min 5.17 > 5 and < 10 

Measurements with position error ≤ 13 m % 100 ≥ 95 

 
Limits Clause 4.3.5.1 
 
“(M.112/A4) Precautions shall be taken to ensure that no permanent damage can result from an 
accidental short circuit or grounding of the antenna or any of its input or output connections or 
any of the GPS receiver equipment inputs or outputs for a duration of 5 min.” 
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2.10 SENSITIVITY AND DYNAMIC RANGE – ACQUISITION 

2.10.1 Specification Reference 

IEC 61108-1, Clause 5.6.8.1 

2.10.2 Equipment Under Test 

uBlox NEO - 6M (G5 Smartfind Plus), S/N: 75911555-TSR0004 

2.10.3 Date of Test and Modification State 

29 November 2010 – Modification State 0 

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 Test Setup 

 
EUT with internal GPS patch antenna facing GPS transmitting antenna (right) 

 
Note: GPS Signal Transmitting Antenna is a linearly polarised Double Ridged wave-Guide 
(DRG).  EUT antenna is a patch antenna (neither helical-form nor circularly polarised).  Hence, 
the linear transmitting antenna was deemed ‘suitable’ as per the test clause.  No 3 dB correction 
factor was applied. 
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Field Calibration 
 
Field strength was ascertained by the following process. 
 
1) “System Loss” taken from calibrated chamber ‘Transducer Factor’.  This is the loss from the 
(normally) transmitting EUT, over the 1 m air gap to the receiving antenna (including antenna 
gain) and trough the connecting cables bulkhead and interlock system.  This is normally used to 
adjust the received power outside the chamber into an EIRP.  In this case, however, the 
transmission path is in reverse but this makes no difference to the loss.  The system is 
calibrated at 1.5 GHz and 1.6 GHz and the value for 1.57542 GHz was interpolated as follows: 
 

Frequency (x) System Loss (y) Comments 

1.5 GHz 30.190 Calibrated (a) 

1.57542 GHz 30.73 Interpolated as below 

1.6 GHz 30.912 Calibrated (b) 

 
The Interpolant, y (System Loss at 1.575GHz) is given by the equation: 

 
 

ݕ ൌ 30.190 ൅ ቆሺ1.57542 െ 1.5ሻ ൈ
30.912 െ 30.190

1.6 െ 1.5
ቇ 

ݕ ൌ 30.73 
 

Where x, y, a and b are indicated in parenthesis in the above table. 
 
2) Additional Attenuation was calibrated using a Power Meter zeroed (i.e. Relative 
Measurement) on the output of a Signal Generator at 1.57542 GHz.  This Additional Attenuation 
was required to drop the GPS Simulator output from the measurable range into the required 
range.  This was measured as 34.60 dB. 
 
3) GPS Simulator output (1 satellite) measured on a spectrum analyser using the following 
settings: 

 
Parameter Setting Comments 

Centre Frequency 1.57542 GHz GPS L1 Band 

Span 10 MHz  

Reference Level -50 dBm  

Reference Attenuation 10dB Automatic 

Resolution Bandwidth 1 MHz  

Video Bandwidth 1 MHz Automatic 

Sweep Time 5 ms Automatic 

Trace Type Peak (200) Peak of 200 samples 

Sweep Count 200  

Marker Frequency 1.57542 GHz GPS L1 Band 

 
Note: Investigation prior to this test programme indicated that using a Peak Trace Type gives a 
power level approximately 13dB higher than average and so the field strength would be 
effectively this much lower. 
 
GPS Simulator software was adjusted to achieve a power output of -59.67 dBm. 
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4) Final Calculation: 
 

Component Value & Units 

GPS Simulator output, PGPS -59.67 dBm 

Additional Attenuation, LA 34.60 dB 

System Loss, LS 30.73 dB 

Signal Power, PS = PGPS – LA– LS -125.00 dBm 

2.10.6 Environmental Conditions 

Ambient Temperature: 21.3 °C 
Relative Humidity: 21 % 

2.10.7 Test Results 

Test Method Clause 5.6.8.1: 
 
“a) Transmit the simulator signal over a suitable antenna. 
b) Adjust the signal power by use of a calibrated test receiver to -125 dBm ± 5 dBm. 
c) Replace the antenna of the calibrated test receiver by the receiving unit of the EUT. 
d) A performance check shall be carried out.” 
 
Procedure/Results: 
 
EUT was placed in the test chamber on a non-conductive platform.  GPS simulator was started 
and the field strength calibrated as per the above procedure. 
 
The EUT was powered up and the acquisition time noted in the following table; a Performance 
Check was then performed. 
 

Test Parameter Units Result Limit 

Field Strength dBm -125.00 -125 dBm ± 5 dBm 

Initial Acquisition Time s 35 - 

Performance Check 

Signal Type Live/Simulated Simulated - 

EUT started simultaneously  Y/N N/A - 

Time to acquire valid position  s N/A - 

Total number of measurements - 358 - 

Number of measurements with HDOP ≥ 4 and PDOP ≥6 - 358 > 100 

Measurement duration  min 5.95 > 5 and < 10 

Measurements with position error ≤ 13 m % 100 ≥ 95 
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Limits Clause 4.3.7 
 
“(M.112/A3.7) The GPS receiver equipment shall be capable of acquiring satellite signals 
with input signals having carrier levels in the range of -130 dBm to -120 dBm as measured at 
the output of a 3 dBi linear polarized receiving antenna. Once the satellite signals have been 
acquired the equipment shall continue to operate satisfactorily with satellite signals having 
carrier levels down to -133 dBm as measured at the output of a 3 dBi linear polarized 
receiving antenna.” 
 
Limits Clause 5.6.8.1 
 
“The EUT shall meet the requirements of this check, within this signal range.” 
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2.11 SENSITIVITY AND DYNAMIC RANGE – TRACKING 

2.11.1 Specification Reference 

IEC 61108-1, Clause 5.6.8.2 

2.11.2 Equipment Under Test 

uBlox NEO - 6M (G5 Smartfind Plus), S/N: 75911555-TSR0004 

2.11.3 Date of Test and Modification State 

29 November 2010 – Modification State 1 

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 Test Setup 

As per Section 2.10.5, Sensitivity and Dynamic Range – Acquisition 

2.11.6 Environmental Conditions 

Ambient Temperature: 21.3°C 
Relative Humidity: 21 % 

2.11.7 Test Results 

Test Method Clause 5.6.8.2 
 

“[As per Clause 5.6.8.1 except:]  
 
d) After the start of transmission and tracking with the nominal transmission level condition, 
gradually reduce transmission level down to −133 dBm.” 
 
Procedure/Results: 
 
EUT remained operational after the Sensitivity and Dynamic Range – Acquisition test in “Normal 
Operation”; locked and settled having just passed a Performance Check.  GPS Signal power 
was then reduced gradually in 0.5dB steps over 1.5 minutes to -133 dBm. 
 
The EUT continued to track enough satellites to maintain a position fix.  The NMEA 0183 ‘GSV’ 
sentence, the ‘GGA’ sentence gave the number of satellites used from the position solution as 
10 or 11 out of a possible 11 throughout a 3-minute period of observation. 
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Limits Clause 4.3.7 
 
“(M.112/A3.7) The GPS receiver equipment shall be capable of acquiring satellite signals with 
input signals having carrier levels in the range of -130 dBm to -120 dBm as measured at the 
output of a 3 dBi linear polarized receiving antenna. Once the satellite signals have been 
acquired the equipment shall continue to operate satisfactorily with satellite signals having 
carrier levels down to -133 dBm as measured at the output of a 3 dBi linear polarized receiving 
antenna.” 
 
Limits Clause 5.6.8.1 
 
“The EUT shall continue tracking at least one satellite.” 
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2.12 SLOW SPEED UPDATE RATE 

2.12.1 Specification Reference 

IEC 61108-1, Clause 5.6.10.1 

2.12.2 Equipment Under Test 

uBlox NEO - 6M (G5 Smartfind Plus), S/N: 75911555-TSR0004 

2.12.3 Date of Test and Modification State 

08 March 2011 – Modification State 1 

2.12.4 Test Equipment Used 

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

2.12.5 Test Setup 

 
Test Set-up 

2.12.6 Environmental Conditions 

Ambient Temperature: 22.0 °C 
Relative Humidity: 27 %RH 
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2.12.7 Test Results 

EUT was locked and settled on a static simulated position; the simulated scenario then began a 
period of motion at 5 knots ±1 knot.  During a 10-minute period of observation, the time between 
position output messages and time between position updates was checked.  Maximum values 
are recorded in the table below. 
 
To confirm the minimum resolution of position, the GGA sentence of the NMEA 0183 output 
was inspected for the Latitude and Longitude field values (see table below), in the format 
DDMM.X and DDDMM.X respectively.  Where D is degrees, M is minutes and X is decimal 
places of minutes. 
 
A Performance Check was carried out during the 10-minute observation period to confirm that 
the received positions complied with the simulated position. 
 

Test Parameter Units Result Limit 

Maximum position output interval s 1 ≤ 1 

Maximum position update interval s 1 ≤ 10 

Sample latitude field value Min 5051.01672 
Resolution must be to 
0.001 

Sample longitude field value Min 00107.40478 
Resolution must be to 
0.001 

Performance Check 

Signal type Live/Simulated Simulated - 

EUT started simultaneously  Y/N Y - 

Time to acquire valid position s N/A - 

Total number of measurements - 599 - 

Number of measurements with HDOP ≥ 4 and 
PDOP ≥ 6 

- 599 > 100 

Measurement duration  min 10.00 > 5 and < 10 

Measurements with position error ≤ 13 m * % 100 ≥ 95 

 
* Position error relative to the instantaneous position 
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2.13 HIGH SPEED UPDATE RATE 

2.13.1 Specification Reference 

IEC 61108-1, Clause 5.6.10.2 

2.13.2 Equipment Under Test 

uBlox NEO - 6M (G5 Smartfind Plus), S/N: 75911555-TSR0004 

2.13.3 Date of Test and Modification State 

08 March 2011 – Modification State 1 

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 Test Setup 

 
Test Set-up 

2.13.6 Environmental Conditions 

Ambient Temperature: 22.6 °C 
Relative Humidity: 28 %RH 
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2.13.7 Test Results 

Deviation from the Test Method Clause 
 
A simulator was used to perform this test; however, EUT output was at 1-second intervals, not 
0.5 s as required (or “recommended” as per Clause 4.3.9). 
 
 
Results 
 
EUT was locked and settled on a scenario simulating motion at 70 knots.  During a 10-minute 
period of observation, the time between position output messages and time between position 
updates was checked.  Maximum values are recorded in the table below. 
 
To confirm the minimum resolution of position, the GGA sentence of the NMEA 0183 output 
was inspected for the Latitude and Longitude field values (see table below), in the format 
DDMM.X and DDDMM.X respectively.  Where D is degrees, M is minutes and X is decimal 
places of minutes. 
 
A Performance Check was carried out during the 10-minute observation period to confirm that 
the received positions complied with the simulated position. 
 

Test Parameter Units Result Limit 

Maximum position output interval s 1 ≤ 1 

Maximum position update interval s 1 ≤ 1 

Sample latitude field value min 5052.99614 
Resolution must be to 
0.001 

Sample longitude field value min 00102.79923 
Resolution must be to 
0.001 

Performance Check 

Signal type Live/Simulated Simulated - 

EUT started simultaneously  Y/N Y - 

Time to acquire valid position s N/A - 

Total number of measurements - 601 - 

Number of measurements with HDOP ≥ 4 and 
PDOP ≥ 6 

- 601 > 100 

Measurement duration  min 10.00 > 5 and < 10 

Measurements with position error ≤ 13 m * % 100 ≥ 95 
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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 2.2 Beacons - GPS Static Accuracy
Power Supply Unit  Farnell LT-30-2  41 -   O/P Mon  
Multimeter  Iso-tech IDM101  2421  12   26-Oct-2011  
Stop Clock  R.S Components RS328 061  2674  -   TU  
Inclinometer  FISCO EN 17  3223  12   24-Dec-2011  
Humidity and Temperature 
Meter  

R.S Components 1361C  3844  12   7-Feb-2012  

Section 2.3 Beacons - GPS Angular Movement of the Antenna
Power Supply Unit  Farnell LT-30-2  41 -   O/P Mon  
Multimeter  Iso-tech IDM101  2421  12   26-Oct-2011  
Stop Clock  R.S Components RS328 061  2674  -   TU  
Inclinometer  FISCO EN 17  3223  12   24-Dec-2011  
Humidity and Temperature 
Meter  

R.S Components 1361C  3844  12   7-Feb-2012  

Section 2.4 Beacons - GPS Dynamic Accuracy
Power Supply Unit  Farnell LT-30-2  41 -   O/P Mon  
Multimeter  Iso-tech IDM101  2421  12   26-Oct-2011  
Stop Clock  R.S Components RS328 061  2674  -   TU  
GPS/SBAS Simulator  Spirent STR4500  3056  -   TU  
Sections 2.5, 2.6, 2.7 and 2.8 Beacons - GPS Acquisition (Power Conditions) 
Power Supply Unit  Farnell LT-30-2  41 -   O/P Mon  
Multimeter  Iso-tech IDM101  2421  12   26-Oct-2011  
Stop Clock  R.S Components RS328 061  2674  -   TU  
GPS/SBAS Simulator  Spirent STR4500  3056  -   TU  
Hygrometer  Rotronic I-1000  3068  12   10-Jul-2011  
Timer  Radio Spares 427-590  3282  -   TU  
Sections 2.10 and 2.11 Beacons - GPS Position Update and 2.9 Beacons - GPS Protection
Power Supply Unit  Farnell LT-30-2  41 -   O/P Mon  
RF Shielded Enclosure  Rittal AE1380  162  -   TU  
Multimeter  Iso-tech IDM101  2421  12   26-Oct-2011  
Stop Clock  R.S Components RS328 061  2674  -   TU  
GPS/SBAS Simulator  Spirent STR4500  3056  -   TU  
Hygrometer  Rotronic I-1000  3068  12   10-Jul-2011  
Timer  Radio Spares 427-590  3282  -   TU  
Section 2.12 and 2.13 Beacons – Slow and High Speed Update Rate
Power Supply Unit  Farnell LT-30-2  41 -   O/P Mon  
RF Shielded Enclosure  Rittal AE1380  162  -   TU  
Multimeter  Iso-tech IDM101  2421  12   26-Oct-2011  
Stop Clock  R.S Components RS328 061  2674  -   TU  
GPS/SBAS Simulator  Spirent STR4500  3056  -   TU  
Hygrometer  Rotronic I-1000  3068  12   10-Jul-2011  
Timer  Radio Spares 427-590  3282  -   TU  

 
TU – Traceability Unscheduled 
O/P MON – Output Monitored with Calibrated Equipment 
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SECTION 4 

DISCLAIMERS AND COPYRIGHT 
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4.1 DISCLAIMERS AND COPYRIGHT 
 
 
 
 
 
 
 

 
 
 
 

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

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

 
© 2011 TÜV SÜD Product Service Limited 
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ANNEX A 

CUSTOMER SUPPLIED INFORMATION: GPS MODULE DATASHEET 
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GPS Module Information/Datasheet 
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