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1.1

1.2

Report Summary

Report Modification Record

Alterations and additions to this report will be issued to the holders of each copy in the form of a

complete document.

Issue Description of Change

Date of Issue

1 First Issue

09 December 2019

Introduction

Applicant

Manufacturer

Model Number(s)

Serial Number(s)
Hardware Version(s)
Software Version(s)
Number of Samples Tested

Test Specification/Issue/Date

Order Number
Date

Date of Receipt of EUT
Start of Test

Finish of Test

Name of Engineer(s)

Related Document(s)

COMMERCIAL-IN-CONFIDENCE

Table 1

SRT Marine Technology Limited
SRT Marine Technology Limited
B954

001

9

150200.01.11.00

1

FCC 47 CFR Part 80: 2018

FCC 47 CFR Part 2: 2018

Industry Canada RSS-182: Issue 5 (2012-01)
ISEDC RSS-GEN: Issue 5 and Al (2019-03)

7923
06-November-2019

18-November-2019
18-November-2019
01-December-2019
Daniel Bishop and Graeme Lawler

ANSI C63.26: 2015
KDB 971168 D01 V03r01
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1.3

Brief Summary of Results

A brief summary of the tests carried out in accordance with FCC 47 CFR Part 80, FCC 47 CFR Part 2, Industry Canada RSS-182 and ISEDC

RSS-GEN is shown below.

Section Specification Clause Test Description Result Comments/Base Standard
Part 80 Part 2 RSS-182 | RSS-GEN

Configuration and Mode: DC Powered - 12 V DC - AIS Transmitter (Tx1)
2.1 80.205 2.1049 - 6.7 Bandwidths Pass
2.2 80.209 2.1055 7.4 6.11 Transmitter Frequency Tolerances Pass
2.3 80.211 2.1051 7.9 6.13 Spurious Emissions at Antenna Terminals Pass
2.4 80.213 2.1047 7.7 - Modulation Requirements Pass
25 80.215 2.1046 7.5 6.12 Transmitter Power Pass
2.7 80.211 2.1051 7.9 6.13 Radiated Spurious Emissions Pass
Configuration and Mode: DC Powered - 12 V DC - AIS Transmitter (Tx2)
21 80.205 2.1049 - 6.7 Bandwidths Pass
2.2 80.209 2.1055 7.4 6.11 Transmitter Frequency Tolerances Pass
2.3 80.211 2.1051 7.9 6.13 Spurious Emissions at Antenna Terminals Pass
2.4 80.213 2.1047 7.7 - Modulation Requirements Pass
25 80.215 2.1046 7.5 6.12 Transmitter Power Pass
2.7 80.211 2.1051 7.9 6.13 Radiated Spurious Emissions Pass
Configuration and Mode: DC Powered - 12 V DC - AIS Receiver Operating
2.6 80.217(b) | - - - Suppression of Interference Aboard Ships Pass

COMMERCIAL-IN-CONFIDENCE
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1.4 Application Form

Eguipment Description

Technlcal Descripthon:
{Piease provide 3 brief description of the
Intended use of ihe equipment)

Class B SOTDMA AIS Transcelver with Spliter, WHE and Eluebooth

Manutacturer SRT Marine Systems pic
Mot 5354

Part Mumbar: 4300016

Hamware Version: 9

‘Software Version:

150200.01.11.00

FCC 1D (i applicabie) YYE-230015

IC ID (i applicabie) ‘9334A-4300016
Intentional Radiators

o WIF 7

Technology AlS T WIF]

Frequency Band (MHz) 156 - 162 400 - 2500 | 5160 - 5825

Conducted Declared i 15 1=

Dutput Power (gBm) -

Antenna &aln (0B} 3 ns as

Supported Bandwidthis)

IMHz) 0015 20 20

Modulation Scheme(s) GMSK CCE/DSSS QFDM

ITU Emission Deskgnabor 25K0G18

1ZM2EW 1TMBGENN

Bofiom Fraguency (MHz) | 156.025 24000 5180
Middiz Fregquency [MHz) 158.025 2450 S502.5
Top Frequency (MHz) 162025 2500 5825

Un-intentional Radiators

Highest frequency generated or used In the device or on which the device operates or funes 191.Z6MHEZ

Lowest frequency generabed or used In the device o on which the device operates or iines 192MHE

Class A Digital Device (Use In commendial, Industial or business environmant) F
Class B Digital Device (Use In residential environment anly) [

AC Power Source

AC supply frequency: Hz
Voitage W
Max cument:

Single Phase [ Three Phass

COMMERCIAL-IN-CONFIDENCE
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DC Power Source

Hiominal voitagea: 12-24

Extrema upger voltage: 3.2
Extrema [ower voitage: 6

Bl ==

Max cument: &

Battery Power Source

Vinitage: v

W (Point at which fhe hattery will
terminaiz)

Aliaing 7] Lagianche T Lithium O Mickel Cadmium O Lead Acid™ O *{Vehicie regulated)

End-point voitage:

Other 71 Praase detall |

Charging

Can the EUT transmit whilst baing chamed |'res: Mo O

Temperature

Minimum temperature: 18
Maximum ‘Eﬂ'lm'lll'EZ +35

Antenna Characteristics

Anbenna connecior = Stale Impedance 0 Ohm

Temporary anenna connector £ State Impedance ohm
Integral arenna Ol Type: Gain a5l
Extemal antenna & Type: Klanne VHF Vertical Gan Ja81 dal

For extemal anienna [I'l}':
Standam Antenna Jack O if yes, describe how useT |s pronisizd from changing antenna (i not professional Instaled):

Equipment is oniy ever professionally Installed O
Mon-standand Anerna Jack

Slaries (f apgi
Manufacturer Part Mumbar-
Mo Couniry of Onigin:

| hereby declare that the information supplied is correct and complete.

Mame: Abdul Mchammed
Position held: Compliance Engineer
Date: D5/122019

sl & '_:‘ L .
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1.5.1

1.6

1.7

Product Information

Technical Description

The EUT is a Class B SOTDMA AIS transmitter with splitter, WiFi and Bluetooth.
Deviations from the Standard

No deviations from the applicable test standard were made during testing.

EUT Modification Record

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.

Date Modification

Modification State | Description of Modification still fitted to EUT Modification Fitted By Fitted
Model: B954: Serial Number: 001
0 As supplied by the customer Not Applicable Not Applicable

Table 3
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1.8

Test Location

TUV SUD conducted the following tests at our Fareham Test Laboratory.

©

Test Name

Name of Engineer(s)

Accreditation

Configuration and Mode: DC Powered - 12 V DC - AIS Transmitter (Tx1)

Office Address:

Octagon House
Concorde Way
Segensworth North
Fareham
Hampshire

PO15 5RL

United Kingdom

COMMERCIAL-IN-CONFIDENCE

Bandwidths Daniel Bishop UKAS
Transmitter Frequency Tolerances Daniel Bishop UKAS
Spurious Emissions at Antenna Terminals Daniel Bishop UKAS
Modulation Requirements Daniel Bishop UKAS
Transmitter Power Daniel Bishop UKAS
Radiated Spurious Emissions Graeme Lawler UKAS
Configuration and Mode: DC Powered - 12 V DC - AIS Transmitter (Tx2)

Bandwidths Daniel Bishop UKAS
Transmitter Frequency Tolerances Daniel Bishop UKAS
Spurious Emissions at Antenna Terminals Daniel Bishop UKAS
Modulation Requirements Daniel Bishop UKAS
Transmitter Power Daniel Bishop UKAS
Radiated Spurious Emissions Graeme Lawler UKAS
Configuration and Mode: DC Powered - 12 V DC - AIS Receiver Operating

Suppression of Interference Aboard Ships Daniel Bishop UKAS

Table 4
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21

211

Test Details

Bandwidths
Specification Reference

FCC 47 CFR Part 80, Clause 80.205
FCC 47 CFR Part 2, Clause 2.1049
ISEDC RSS-GEN, Clause 6.7.

Equipment Under Test and Modification State
B954, S/N: 001 - Modification State 0

Date of Test

18-November-2019 to 19-November-2019

Test Method

The test was applied in accordance with the test method requirements of FCC CFR 47 Part 80.205,
Part 2.1049, ISEDC RSS-GEN Clause 6.6 and KDB 971168.

The EUT was transmitting at maximum power, modulated by the standard AlS test signal using
PRBS packet payloads. The EUT was connected to a spectrum analyser via a cable and
attenuator, the RBW of the spectrum analyser was set to at least 1% of the emission bandwidth
and a video bandwidth of 3 times RBW, the occupied bandwidth measurement function of the
analyser was used and the 99% bandwidth recorded.

The plots on the following pages show the resultant display from the Spectrum Analyser.
Environmental Conditions

Ambient Temperature  23.1 °C
Relative Humidity 26.9%

Test Results

DC Powered - 12 V DC - AIS Transmitter (Tx1)

99% Occupied Bandwidth (kHz)

156.025 MHz 162.025 MHz

9.459 9.549

Table 5 - Occupied Bandwidth Results

COMMERCIAL-IN-CONFIDENCE Page 8 of 58
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= Keysight Spectrum Analyzer - Dccupied BW

[ ] & ]

SENSE:INT| SOURCE OFF |

ALTGN AUTO

[12:22:51 PMNov 18, 2019

Mech Atten

(
#lIFGain:Low

Ref 20.00 dBm

Center 156.02500 MHz
#Res BW 300 Hz

Occupied Bandwidth
9.459 kHz

-138 Hz
11.52 kHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 156.025000 MHz
) 1rig: FreeRun
#Atten: 20 dB

#/BW 910 Hz

Total Power

% of OBW Power
x dB

Radio Std: None

Avg|Hold:>10/10

Radio Device: BTS

Data
(Export) »
Trace 1

Span 40.00 kHz
Sweep 547.9 ms

10.4 dBm

99.00 %
-26.00 dB

STATUS

Figure 1 - 156.025 MHz Occupied Bandwidth

|_ Keysight Spectrum Analyzer - Occupied BW

=SSR

RE 500 DC

SENSE:INT| SOURCE OFF |

ALIGN AUTO

[12:30:13 PMNov 18, 2018

Center Freq: 162.025000 MHz

#IFGain:Low

& Trig: Free Run
#Atten: 20 dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Ref 20.00 dBm

Center 162.02500 MHz
#Res BW 300 Hz

Occupied Bandwidth
9.549 kHz
-127 Hz
11.86 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 910 Hz

Total Power

% of OBW Power
x dB

Center Freq
162.025000 MHz

Span 40.00 kHz
Sweep 547.9 ms

10.5 dBm

99.00 %
-26.00 dB

STATUS

Figure 2 - 162.025 MHz Occupied Bandwidth

COMMERCIAL-IN-CONFIDENCE
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DC Powered - 12 V DC - AIS Transmitter (Tx2)
99% Occupied Bandwidth (kHz)
156.025 MHz 162.025 MHz
9.493 9.778
Table 6 - Occupied Bandwidth Results
|_ KEys\ghtSpEdmm Ana\yzer D((up\ed BW ==

50 Q | SENSE:INT| SOURCE OFF |

ALIGN AUTO

[12:26:26 PMNov 18, 2019

Center Freq 156 025000 MHz Center Freq: 156.025000 MHz
NFE C, Trig: FreeRun
#FGain:Low #Atten: 20 dB

Ref 20.00 dBm

Center 156.02500 MHz
#VBW 910 Hz

Occupied Bandwidth Total Power

9.493 kHz
-261 Hz
11.67 kHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Center Freq
156.025000 MHz

Span 40.00 kHz
Sweep 547.9 ms

9.88 dBm

99.00 %
-26.00 dB

STATUS

Figure 3 - 156.025 MHz Occupied Bandwidth

|_ Keysight Spe:trum Ana\y’zav Occupied BW

o |-& |

500 DC | SENSE:INT| SOURCE OFF |

ALTIGN AUTO

[12:32:11 PMNov 18, 2019

Center Freq 162 025000 MHz Center Freq: 162.025000 MHz
NFE = Trig: Free Run
#FGain:Low #Atten: 20 dB

Ref 20.00 dBm

Center 162.02500 MHz
#VBW 910 Hz

Occupied Bandwidth Total Power

9.778 kHz
-206 Hz
11.66 kHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None

Avg|Hold:>10/10

Radio Device: BTS

Span 40.00 kHz
Sweep 547.9 ms

9.79 dBm

99.00 %
-26.00 dB

STATUS

Figure 4 - 162.025 MHz Occupied Bandwidth

COMMERCIAL-IN-CONFIDENCE

Page 10 of 58




Document 75947453-02 Issue 01
COMMERCIAL-IN-CONFIDENCE

FCC 47 CER Part 80, Limit Clause 80.205

< 0.020 kHz

ISEDC RSS-GEN, Limit Clause

None Specified.

Test Location and Test Equipment Used

This test was carried out in RF Laboratory 3.

©

O/P Mon — Output Monitored using calibrated equipment

COMMERCIAL-IN-CONFIDENCE

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due

(months)
Rubidium Standard Rohde & Schwarz XSRM 1316 6 16-Apr-2020
Hygrometer Rotronic 1-1000 2891 12 02-Oct-2020
Attenuator (30dB, 150W) | Narda 769-30 3369 12 17-Jul-2020
True RMS Multimeter Fluke 179 4007 12 31-Oct-2020
Frequency Standard Spectracom gjg;?gg? ¢ 1200- 4393 6 16-Apr-2020
2 metre SMA Cable Florida Labs gmg-Z%SP-?&B- 4518 |12 12-Nov-2020
PXA Signal Analyser Keysight Technologies N9030A 4653 12 06-Feb-2020
4 Channel PSU Rohde & Schwarz HMP4040 4736 - O/P Mon
Network Analyser Keysight Technologies E5063A 5018 12 20-May-2020
’I\Eﬂlgccjhrlcénic Calibration Keysight Technologies 85093C 5188 12 21-May-2020

Table 7
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2.2
2.21

2.2.2

223

224

225

Transmitter Frequency Tolerances
Specification Reference

FCC 47 CFR Part 80, Clause 80.209
FCC 47 CFR Part 2, Clause 2.1055
Industry Canada RSS-182, Clause 7.4
ISEDC RSS-GEN, Clause 6.11

Equipment Under Test and Modification State
B954, S/N: 001 - Modification State O

Date of Test

19-November-2019

Test Method

The test was applied in accordance with the test method requirements of FCC CFR 47 Part 80.209
(a) and FCC CFR 47 Part 2.1055 (a) (2), (d) (1).

The EUT was set to transmit on maximum power with an unmodulated carrier on bottom and top
channels. The EUT was connected to a spectrum analyser and a single marker was used to
determine the frequency. The difference between the frequency of the fundamental and the
frequency of the assigned channel in accordance with the manufacture’s documentation was
recorded. In accordance with 2.1055, the temperature was varied from -20°C to +50° in 10° steps
at both minimum and maximum voltage extremes.

Environmental Conditions

Ambient Temperature 225°C
Relative Humidity 274 %

COMMERCIAL-IN-CONFIDENCE Page 12 of 58
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&

2.2.6 Test Results

DC Powered - 12 V DC - AIS Transmitter (Tx1)

Voltage Frequency Error (ppm)

156.025 MHz 162.025 MHz
10.2 v DC 0.7717 1.4696
27.6vDC 0.8992 1.5992

Table 8 - Frequency Stability Under Voltage Variations

Temperature Frequency Error (ppm)

156.025 MHz 162.025 MHz
+50.0 °C 0.793 0.004
+40.0 °C 1.528 1.316
+30.0 °C 1.286 1.397
+20.0 °C 0.779 1.416
+10.0 °C 0.349 0.403
0°C 0.104 0.152
-10.0 °C 0.734 0.309
-20.0 °C 1.543 1.318

COMMERCIAL-IN-CONFIDENCE

Table 9 - Frequency Stability Under Temperature Variations
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DC Powered - 12 V DC - AIS Transmitter (Tx2)

Voltage Frequency Error (ppm)

156.025 MHz 162.025 MHz
10.2V DC 0.084 0.633
276V DC 0.545 1.026

Table 10 - Frequency Stability Under Voltage Variations

Temperature Frequency Error (ppm)
156.025 MHz 162.025 MHz

+50.0 °C 1.493 1.740
+40.0 °C 0.937 1.088
+30.0 °C 0.348 0.505
+20.0 °C 0.051 0.225
+10.0 °C 1.106 0.484
0°C 1.610 0.150
-10.0°C 2.251 1.997
-20.0°C 2.964 2.715

Table 11 - Frequency Stability Under Temperature Variations

FCC 47 CFR Part 80, Limit Clause 80.209 and ISEDC RSS-182, Limit Clause 7.4

+ 10 ppm.

COMMERCIAL-IN-CONFIDENCE Page 14 of 58
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2.2.7

Test Location and Test Equipment Used

This test was carried out in RF Laboratory 3.

O/P Mon — Output Monitored using calibrated equipment

COMMERCIAL-IN-CONFIDENCE

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
Rubidium Standard Rohde & Schwarz XSRM 1316 6 16-Apr-2020
Digital Temperature Fluke 51 2267 |12 02-Oct-2020
Indicator
Hygrometer Rotronic 1-1000 2891 12 02-Oct-2020
Climatic Chamber TAS Micro 225 2892 - O/P Mon
Attenuator (30dB, 150W) | Narda 769-30 3369 12 17-Jul-2020
SecureSync 1200-
Frequency Standard Spectracom 0408-0601 4393 6 16-Apr-2020
2 metre SMA Cable Florida Labs gmg'Z?’SSP-?&S- 4518 12 12-Nov-2020
PXA Signal Analyser Keysight Technologies N9030A 4653 12 06-Feb-2020
Network Analyser Keysight Technologies E5063A 5018 12 20-May-2020
Elggglzmc Calibration Keysight Technologies 85093C 5188 12 21-May-2020
Table 12
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2.3
2.31

23.2

233

234

2.3.5

Spurious Emissions at Antenna Terminals
Specification Reference

FCC 47 CFR Part 80, Clause 80.211
FCC 47 CFR Part 2, Clause 2.1051
Industry Canada RSS-182, Clause 7.9
ISEDC RSS-GEN, Clause 6.13.

Equipment Under Test and Modification State
B954, S/N: 001 - Modification State O

Date of Test

18-November-2019

Test Method

For emissions where the frequency is removed less than 250% of the authorized bandwidth
measurements were performed conducted as follows:

The EUT was connected to a spectrum analyser via a cable and attenuator. The path loss between
the EUT and analyser was calibrated using a network analyser and entered in to the spectrum
analyser as a reference level offset. The reference level for the mask was established with an
RBW approximately 2 or 3 times the emission bandwidth. The RBW was then reduced to at least
1% of the emission bandwidth, with a VBW of 3 times RBW. The mask as per FCC CFR 47 Part
80.211 (f) was applied.

For emissions where the frequency is removed more than 250% of the authorized bandwidth
measurements were performed both conducted and radiated as follows:

Conducted: A network analyser was used to measure the path loss and the worst case was
entered as a reference level offset in to the spectrum analyser. The EUT was connected to a
spectrum analyser via an attenuator, filter and cable. Between 9 kHz and 300 MHz a notch filter
was used tuned to the frequency of the fundamental. Between 300 MHz and 2 GHz a 300 MHz
high pass filter was used.

The spectrum analyser was configured with an RBW as follows:
e 9kHzto 150 kHz: 1 kHz
e 150 kHz to 30 MHz: 10 kHz
e 30 MHzto 1 GHz: 100 kHz
e 1GHzto2 GHz: 1 MHz
Where the RBW above is less than 30 kHz, it was ensured that there was at least
10*LOG(30/RBW) of margin between the trace and limit line as RSS-182 requires a measurement
bandwidth of 30 kHz. The trace set to max hold using a peak detector.

Radiated measurements are recorded in section 2.7 of the present document.
Environmental Conditions

Ambient Temperature  23.1°C
Relative Humidity 26.9%

COMMERCIAL-IN-CONFIDENCE Page 16 of 58
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2.3.6 Test Results

DC Powered - 12 V DC - AIS Transmitter (Tx1)
Keysight Spectrum Analyzer - Swept SA =0 =R
RE_ [500 DC | SENSE:EXT| SOURCE OFF ALTGN AUTO
Ref Level 36.66 dBm ) Avg Type: Log-Pwr
PNO: Close C,,) 1Tig: FreeRun Avg|Hold:>100/100
Atten: 18 dB

IFGain:Low

PASS
Ref Offset 30.4 dB

1LOgBld|v Ref 36.66 dBm

Trace 1

Span 100. 0 kHz
Sweep 1.022 5 (1001 pts)
STATUS

Center 156 02500 MHz
#Res BW 300 Hz #VBW 910 kHz

Figure 5 - 156.025 MHz - Transmitter Spectrum Mask

s Keysight Spectrum Analyzer - Swept SA

RE__ 506 DC [ SENSE:EXT] SOURCE OFF ALTGN AUTO __ [03:51:43PM
Ref Level 37.10 dBm ) Avg Type: Log-Pwr

NF PNO: Close () Trig: Free Run Avg|Hold:>100/100

Atten: 18 dB

IFGain:Low

PASS

Ref Offset 30.4 dB
Ref 37.10 dBm
Attenuation
[18 dB]

| Efseasaieaaaenn |
Scale/Div
10 dB

Scale Type
Lin

10 dBidiv
Log

Center 162 02500 MHz Span 100. D kHz
#VBW 910 kHz Sweep 1.022 5 (1001 pts) |

#Res BW 300 Hz

Figure 6 - 162.025 MHz - Transmitter Spectrum Mask

Page 17 of 58
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DC Powered - 12 V DC - AIS Transmitter (Tx2)

' Keysight Spectrum Analyzer - Swept 5A
RFE___[500 DC [ SENSE:EXT] SOURCE OFF ALIGN AUTO __ [03:41:57 PMN
Ref Level 36.24 dBm ) Avg Type: Log-Pwr
NF! PNO: Close Ly ) 1Tig: FreeRun Avg|Hold:>100/100
PASS IFGain:Low Atten: 16 dB

Ref Offset 30.4 dB
1Ln dBidiv  Ref 36.24 dBm
og

Attenuation
[16 dB]

Scale/Div
10 dB

Scale Type
Lin

Span 100 0 kHz

Center 156. 02500 MHz
#Res BW 300 Hz #VBW 910 kHz Sweep 1.022 s (1001 pts) |

Figure 7 - 156.025 MHz - Transmitter Spectrum Mask

e Keysight Spectrum Analyzer

SENSE:EXT| SOURCE OFF ALIGN AUTO _ [03:58:52 PMN
Avg Type: Log-Pwr
PNO: Close Ly 1Tig: Free Run Avg|Hold:>100/100

PASS T :
IFGain:Low Atten: 18 dB Select Marker |

\i\lﬁllﬁl

Ref Offset 30.4 dB !
1LD dBidiv. Ref 36.85 dBm S—
og —

Normal

Span 100.0 kHz

Center 162 02500 MHz
#Res BW 300 Hz #VBW 910 kHz Sweep 1.022'5 (1001 pts) —l
STATUS

Figure 8 - 162.025 MHz - Transmitter Spectrum Mask
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DC Powered - 12 V DC - AIS Transmitter (Tx1 and Tx2 — Operating in-turn)

. Keysight Spectrum Analyzer - Swept SA

Ref Offset 30.4 dB
Ref 10.00 dBm

Start 9.00 kHz
#Res BW 1.0 kHz

MSG

SENSE:EXT) SOURCE OFF ALIGN AUTO

[04:11:47 PM N,

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>100/100

PNO: Close 5]
™ Atten: 6 dB

IFGain:Low

Mkr1 121.800 kHz

#VBW 3.0 kHz

-69.079 dBm

Stop 150.00 kHz
Sweep 134.8 ms (1001 pts)

|- ][-&[fnt]
Peak Search

NextPeak
|||
Next Pk Right
| b — |
Next Pk Left
| - |

Marker Delta

Figure 9 - 156.025 MHz - 9 kHz to 150 kHz

e Keysight Spectrum Analyzer

RF DC
Marker 1 118.839000 kHz

Ref Offset 30.4 dB
Ref 10.00 dBm

Start 9.00 kHz
#Res BW 1.0 kHz

MSG

SENSE:EXT| SOURCE OFF ALIGN AUTO

|05:14:11 PM N,

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>100/100

PNO: Close (50
™ Atten: 6 dB

IFGain:Low

Mkr1 118.839 kHz
-48

P
IR S

#VBW 3.0 kHz

pdroons

i
I

Stop 150.00 kHz
Sweep 134.8 ms (1001 pts)

=
Peak Search

NextPeak
||

Next Pk Right
||
Next Pk Left
| eme— |
Marker Delta
|||

Mkr—CF

Figure 10 - 162.025 MHz - 9 kHz to 150 kHz
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s Keysight Spectrum Analyzer - Swept SA
1 [+]

[-= | & [s)

SENSE:EXT] SOURCE OFF

ALIGN AUTO |05:02:20 PM Nov 18,2019

RF [500 DC
Marker 1 388.800000 kHz
PNO: Wide ()
IFGain:Low

Trig: Free Run
Atten: 6 dB

Ref Offset 30.4 ¢B
Ref 10.00 dBm

Start 150 kHz
#Res BW 10 kHz

MSG

#VBW 30 kHz

Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 389 kHz
-47.196 dBm

Stop 30.00 MHz
Sweep 285.3 ms (1001 pts)

Peak Search

NextPeak
||
Next Pk Right
| esesseamenasa |
Next Pk Left
| s |

Marker Delta

Mkr—RefLvl

Figure 11 - 156.025 MHz - 150 kHz to 30 MHz

. Keysight Spectrum Analyzer - Swept SA
o

SENSE:EXT) SOURCE OFF

ALIGN AUTO [05:18:20 PM Nov 18, 2019

RF [500 DC
Marker 1 388.800000 kHz )
— ) Trig: FreeRun

Atten: 6 dB

Ref Offset 30.4 dB
Ref 10.00 dBm

Start 150 kHz
#Res BW 10 kHz

MSG

#VBW 30 kHz

Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 389 kHz
-47.002 dBm

Stop 30.00 MHz
Sweep 2835.3 ms (1001 pts)

=
Peak Search

NextPeak

Next Pk Right
|||
Next Pk Left
| ||
Marker Delta
| s |

Mkr—CF

Figure 12 - 162.025 MHz - 150 kHz to 30 MHz
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s Keysight Spadmm Ana\yzer SWEpt SA

[-= | & [s)

SENSE:EXT] SOURCE OFF ALIGN AUTO

|05:08:41 PM Nov 18,2019

Marker 1 156 090000000 MHz
PNO: Fast )
IFGain:Low

Ref Offset 30.4 ¢B

109dBld|\r Ref 40.00 dBm

5 e s s A AN

Start 30.0 MHz
#Res BW 100 kHz

#VYBW 300 kHz

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>100/100

Atten: 20 dB

Mkr1 156.09 MHz

Peak Search

NextPeak
37.476 dBm —
Next Pk Right
| Ssseaessanaanaanns |
Next Pk Left
| S|

Marker Delta

Mkr—RefLvl

Stop 300.0 MHz

Sweep 25.87 ms (1001 pts)

Figure 13 - 156.025 MHz - 30 MHz to 300 MHz

o Keysight Spe:trum Ana\yzer SWEpt SA
o

==

SENSE:EXT) SOURCE OFF ALIGN AUTO

[05:24:12 PM Nov 18,2019

Marker 1 162 030000000 MHz
PNO: Fast ()
IFGain:Low

Trig: Free Run
Atten: 20 dB

Avg Type: Log-Pwr
Avg|Hold:>100/100

Peak Search

Ref Offset 30.4 dB

1LngBld|v Ref 40.00 dBm

Start 30.0 MHz

#Res BW 100 kHz #VBW 300 kHz

NextPeak

Mkr1 162.03 MHz
37.779 dBm

Next Pk Right
|||
Next Pk Left
| ||
Marker Delta
| s |

Mkr—CF

Stop 300.0 MHz
Sweep 25.87 ms (1001 pts)

Figure 14 - 162.025 MHz - 30 MHz to 300 MHz

COMMERCIAL-IN-CONFIDENCE

Page 21 of 58



Document 75947453-02 Issue 01
COMMERCIAL-IN-CONFIDENCE

s Keysight Spectrum Analyzer - Swept SA

RF DC
Marker 1 841.100000000 MHz

PNO: Fast )

IFGain:Low

Ref Offset 31.98 dB

10 dBidiv  Ref 21.58 dBm
Log

SENSE:EXT] SOURCE OFF

ALIGN AUTO

|05:34:41 PM Nov 18,2019

Trig: Free Run
Atten: 6 dB

Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 841.1 MHz
-50.875 dBm

Start 0.3000 GHz
#Res BW 100 kHz

MSG

#VYBW 300 kHz

Sweep

Stop 1.0000 GHz
66.93 ms (1001 pts)

(= & s
Peak Search

NextPeak
||
Next Pk Right
| esesseamenasa |
Next Pk Left
| s |

Marker Delta

Figure 15 - 156.025 MHz - 300 MHz to 1 GHz

. Keysight Spectrum Analyzer - Swept SA

RF DC
Marker 1 901.300000000 MHz

PNO: Fast ()

IFGain:Low

Ref Offset 31.98 dB
Ref 21.58 dBm

Start 0.3000 GHz
#Res BW 100 kHz

MSG

SENSE:EXT) SOURCE OFF

ALIGN AUTO

|05:40:47 PMNov 18,2019

Trig: Free Run
Atten: 6 dB

#VBW 300 kHz

Avg Type: Log-Pwr
Avg|Hold:>100/100

Sweep

Mkr1 901.3 MHz
-51.995 dBm

Stop 1.0000 GHz
66.93 ms (1001 pts)

=R
Peak Search

NextPeak
||
Next Pk Right
|||
Next Pk Left
| B |
Marker Delta
| Enssmannesneas |

Mkr—CF

Figure 16 - 162.025 MHz - 300 MHz to 1 GHz
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s Keysight Spectrum Analyzer - Swept SA

RF DC
Marker 1 1.729000000000 GHz

PNO: Fast )

IFGain:Low

Ref Offset 31.98 dB

10 dBidiv  Ref 21.58 dBm
Log

SENSE:EXT] SOURCE OFF

ALIGN AUTO

|05:45:25 PM Nov 18,2019

Trig: Free Run
Atten: 6 dB

Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 1.729 GHz
-40.689 dBm

Start 1.0000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

Stop 2.0000 GHz

Sweep 1.000 ms (1001 pts)

(= & s
Peak Search

NextPeak
||
Next Pk Right
| esesseamenasa |
Next Pk Left
| s |

Marker Delta

Figure 17 - 156.025 MHz - 1 GHz to 2 GHz

. Keysight Spectrum Analyzer - Swept SA

RF DC
Marker 1 1.964000000000 GHz

PNO: Fast ()

IFGain:Low

Ref Offset 31.98 dB
Ref 21.58 dBm

Start 1.0000 GHz
#Res BW 1.0 MHz

MSG

SENSE:EXT) SOURCE OFF

ALIGN AUTO

|05:50:48 PM Nov 18,2019

Trig: Free Run
Atten: 6 dB

#VBW 3.0 MHz

Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 1.964 GHz
-40.054 dBm

Stop 2.0000 GHz
Sweep 1.000 ms (1001 pts)

=R
Peak Search

NextPeak
||
Next Pk Right
|||
Next Pk Left
| B |
Marker Delta
| Enssmannesneas |

Mkr—CF

Figure 18 - 162.025 MHz - 1 GHz to 2 GHz
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FCC 47 CER Part 80, Limit Clause 80.211

Within 250% of the Authorised Bandwidth:

On any frequency removed from the assigned frequency by more than 50 percent up to and
including 100 percent of the authorized bandwidth: At least 25 dB;

On any frequency removed from the assigned frequency by more than 100 percent up to and
including 250 percent of the authorized bandwidth: At least 35 dB

More than 250% of the Authorised Bandwidth:

On any frequency removed from the assigned frequency by more than 250 percent of the
authorized bandwidth: At least 43 plus 10logio (mean power in watts) dB.

Industry Canada RSS-182, Limit Clause 7.9.1

On any frequency removed from the carrier frequency by more than 50%, but not more than 100%
of the authorized bandwidth: at least 25 dB, measured with a bandwidth of 300 Hz.

On any frequency removed from the carrier frequency by more than 100%, but not more than
250% of the authorized bandwidth: at least 35 dB, measured with a bandwidth of 300 Hz.

On any frequency removed from the carrier frequency by more than 250% of the authorized
bandwidth: at least 43 + 10 log10 p(watts) dB, measured with a bandwidth of 30 kHz.
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2.3.7 Test Location and Test Equipment Used

This test was carried out in RF Laboratory 3.

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due

(months)
Rubidium Standard Rohde & Schwarz XSRM 1316 6 16-Apr-2020
High Pass Filter Mini-Circuits NHP-300 1640 - O/P Mon
Hygrometer Rotronic 1-1000 2891 12 02-Oct-2020
Attenuator (30dB, 150W) | Narda 769-30 3369 12 17-Jul-2020
True RMS Multimeter Fluke 179 4007 12 31-Oct-2020
Frequency Standard Spectracom gjg;?gg? ¢ 1200- 4393 6 16-Apr-2020
2 metre SMA Cable Florida Labs oS 235SPTBE 4518 |12 12-Nov-2020
PXA Signal Analyser Keysight Technologies N9030A 4653 12 06-Feb-2020
Network Analyser Keysight Technologies E5063A 5018 12 20-May-2020
aggglznic Calibration Keysight Technologies 85093C 5188 12 21-May-2020

Table 13

O/P Mon — Output Monitored using Calibrated Equipment

COMMERCIAL-IN-CONFIDENCE Page 25 of 58



Document 75947453-02 Issue 01
COMMERCIAL-IN-CONFIDENCE

2.4 Modulation Requirements
241 Specification Reference

FCC 47 CFR Part 80, Clause 80.213
FCC 47 CFR Part 2, Clause 2.1047
Industry Canada RSS-182 Clause 7.7.

24.2 Equipment Under Test and Modification State
B954, S/N: 001 - Modification State 0

243 Date of Test
18-November-2019

244 Test Method

The test was applied in accordance with the test method requirements of FCC CFR 47 Part 80.213
(d).

The EUT was transmitting at maximum power, modulated by the standard AIS test signals using
either PRS, 01010101 or 00001111 packet payloads. The EUT was connected to a spectrum
analyser via a cable and attenuator, using the FM demodulation function of the spectrum analyser,
the peak frequency deviation was observed and shown in the plots on the following pages.

245 Environmental Conditions

Ambient Temperature 23.1°C
Relative Humidity 26.9%

2.4.6 Test Results

DC Powered - 12 V DC - AIS Transmitter (Tx1)

| Keysight Analog Demod - FM ===
| SENSE:EXT| SOURCE OFF | ALIGN AUTO  [01:30:53 PMNov 18,2019
Center Freq 156. 024905 MHz Center: 156.025MHz Channel BW: 25.000 kiLPF: Off S D
Trig: Video HPF: Off
#Atten: 18 dB De-emphasis: Off BPF: Off Themes
FM Demod Waveform 3D Color

Ref O Hz

720ms )

Save As...
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| BW 75.0750 kHz 6756 samples

Figure 19 - 156.025 MHz - 01010101
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-

. Keysight Analog Demod - FM

[ || [l

Center Freq 156.024905 MHz

DemodTime

FM Demod Waveform
Ref OHz

H‘\||H||‘ Hl‘

M

| SENSE:EXT| SOURCE OFF | ALIGN AUTO _ [01:32:11 PMNov 18,2019

Center: 156.025 MHz Channel BW: 25.000 kH.PF: Off
Trig: Video

720ms )
™ #Atten: 18 dB

‘H‘H\L “HMHHJ\M H

Frequency

HPF: Off

De-emphasis: Off BPF: Off

Center Freq
166.024905 MHz

CF Step
7.500 kHz

H\ M |__

6756 samples

STATUS

Figure 20- 156.025 MHz - 00001111

. Keysight Analog Demod - FM

[ [-& [l

Demod Wifm Swee Tlme 2.00 ms

DemodTime

FM Demod Waveform
Ref O Hz

P

w ”'I‘M“

|\|

H

| SENSE:EXT| SOURCE OFF | ALIGN AUTO _ [09:33:34 AM Nov 20, 2019

720ms

i

u H I‘H‘Hu\ H

Center: 156.0256 MHz  Channel BW: 25.000 kH.PF: Off
Trig: Video HPF: Off
#Atten: 18 dB De-emphasis: Off BPF: Off

||| H\"\ﬂ ‘H

H i \
Lt

| \ i ‘
}

u ‘,

(Export) >
Meas Results

‘ ‘ Screenb
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’ Data
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u

ms
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Figure 21- 156.025 MHz - PRBS
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SENSE:EXT] SOURCE OFF ALIGN AUTO |01:26:00 PM Nov 18,2019

Center: 162.025 MHz Channel BW: 25.000 kH.PF: Off
Trig: Video HPF: Off

)
#Atten: 18 dB De-emphasis: Off BPF: Off Select Marker
Marker 1

[-= | & [s) |

. Keysight Analog Demod - FM

FM Demod Waveform
Ref OHz

Figure 22 - 162.025 MHz - 01010101

SENSE:EXT] SOURCE OFF ALIGN AUTO __ [01:36:29 PM Nov 18, 2019
Center: 162.0256 MHz Channel BW: 25.000 kH.PF: Off
Demodlime  720ms (4 Trig: Video HPF: Off
#Atten: 18 dB De-emphasis: Off BPF: Off Select Marker
Marker 1

. Keysight Analog Demod - FM

\i\lil-m-l

FM Demod Waveform
Ref O Hz

Info BW 75.0760 kHz

nsc| L File <162.025_Mod_TS2_Tx1.png> saved

Figure 23- 162.025 MHz - 00001111

COMMERCIAL-IN-CONFIDENCE Page 28 of 58



Document 75947453-02 Issue 01
COMMERCIAL-IN-CONFIDENCE

B |09 2 AM Nov 20,
Center' 162 025 MH Channel BW 25 DDD kI'LPF Off
Trig: Video HPF: Off
#Atten: 18 dB De-emphasis: Off BPF: Off
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Figure 24- 162.025 MHz - PRBS
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DC Powered - 12 V DC - AIS Transmitter (Tx2)

o Keysight Anslog Demod - FM [ |- ]
g SENSE:EXT| SOURCE OFF | ALIGN AUTO [01:33:33 PM Nov 18,2019
Center Freq 156. 024905 MHz Center: 156.025 MHz Channel BW: 25.000 KH_PF: Off GIEHLEDEY
— ) Trig:Video HPF: Off

DemodTime 72.0ms )
#Atten: 18 dB De-emphasis: Off BPF: Off
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Figure 25 - 156.025 MHz - 01010101
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e Keysight Analog Demod - FM

| SENSE:EXT| SOURCE OFF | ALIGN AUTO  [01:32:11 PMNov 18,2019
Center: 156.026 MHz Channel BW: 25.000 kH.PF: Off
Trig: Video HPF: Off
#Atten: 18 dB De-emphasis: Off BPF: Off
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Figure 26- 156.025 MHz - 00001111
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| Keysight Analog Demod - FM = =R )
DC | SENSE:EXT| SOURCE OFF | ALIGN AUTO _ [09:35:24 AM Nov 20, 2019
q 156.025000 MHz Center: 156.025MHz  Channel BW: 25.000 kHLPF: Off Frequency
DemodTime 72.0ms = 1rig:Video HPF: Off
#Atten: 18 dB De-emphasis: Off BPF: Off

FM Demod Waveform
Ref OHz

6756 samples

MSG STATUS

Figure 27- 156.025 MHz - PRBS

. Keysight Analog Demod - FM

| SENSE:EXT| SOURCE OFF | ALIGN AUTO _ [01:26:53 PMNov 18,2019
Center: 162.026 MHz Channel BW: 25.000 kH.PF: Off

Demodlime 720ms () 1rig:Video HEE o
#Atten: 18 dB De-emphasis: Off BPF: Off Select Marker

@Iﬁllﬁl

Marker 1

Info BW 75.0760 kHz

nsc| File <162.025_Mod_TS3_Tx1.png> saved

Figure 28 - 162.025 MHz - 01010101
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. Keysight Analog Demod - FM

DemodTime

FM Demod Waveform
Ref OHz

| SENSE:EXT| SOURCE OFF |
Center: 162.025 MHz
Trig: Video
#Atten: 18 dB

ALTGN AUTO _ [01:37:40 PM Nov 18, 2019
Channel BW: 25.000 kH.PF: Off
HPF: Off
BPF: Off

@Iﬂllﬁl

720ms ) .
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Figure 29- 162.025 MHz - 00001111

. Keysight Analog Demod - FM

-]
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Screen Image
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2.4.7

COMMERCIAL-IN-CONFIDENCE

FCC 47 CER Part 80, Limit Clause 80.213

©

Radiotelephone transmitters using A3E, F3E and G3E emission must have a modulation limiter to
prevent any modulation over 100 percent.

Industry Canada RSS-182, Limit Clause 7.7

The VHF AIS equipment shall comply with the following characteristics.

Transmitter frequency:

Channel spacing:
Modulation scheme:
Modulation index:

Transmission rate:

Test Location and Test Equipment Used

This test was carried out in RF Laboratory 3.

161.975 MHz (channel 87B)
162.025 MHz (channel 88B)
25 kHz or 12.5 kHz

GMSK/FM

0.5 max. for 25 kHz channel spacing

0.25 max. for 12.5 kHz channel spacing

9600 bps

O/P Mon — Output Monitored using calibrated equipment

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due

(months)
Rubidium Standard Rohde & Schwarz XSRM 1316 6 16-Apr-2020
Hygrometer Rotronic 1-1000 2891 12 02-Oct-2020
Attenuator (30dB, 150W) | Narda 769-30 3369 12 17-Jul-2020
True RMS Multimeter Fluke 179 4007 12 31-0ct-2020
Frequency Standard Spectracom gjggrgggil ¢ 1200- 4393 6 16-Apr-2020
2 metre SMA Cable Florida Labs oS 235SPT8E 4518 |12 12-Nov-2020
PXA Signal Analyser Keysight Technologies N9030A 4653 12 06-Feb-2020
4 Channel PSU Rohde & Schwarz HMP4040 4736 - O/P Mon
Network Analyser Keysight Technologies E5063A 5018 12 20-May-2020
Electronic Calibration Keysight Technologies | 85093C 5188 |12 21-May-2020

Table 14
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2.5

2.51

2.5.2

253

254

255

2.5.6

Transmitter Power
Specification Reference

FCC 47 CFR Part 80, Clause 80.215
FCC 47 CFR Part 2, Clause 2.1046
Industry Canada RSS-182, Clause 7.5
ISEDC RSS-GEN, Clause 6.12

Equipment Under Test and Modification State
B954, S/N: 001 - Modification State O

Date of Test

18-November-2019

Test Method

The test was applied in accordance with the test method requirements of FCC CFR 47 Part 80.215
(e) and KDB 971168.

The EUT was set to transmit on maximum power in turn on either AIS channel. The EUT was
modulated using the standard AIS test signal with PRBS packet payload. The EUT was connected
to a spectrum analyser via a cable and attenuator. The path loss was measured using a network
analyser and entered as a reference level offset in the spectrum analyser. The RBW of the
spectrum analyser was set to 100 kHz and the video bandwidth to 300 kHz with the trace set to
max hold using a peak detector and the result was recorded.

Environmental Conditions

23.1°C
26.9%

Ambient Temperature
Relative Humidity

Test Results

DC Powered - 12 V DC - AIS Transmitter (Tx1)

156.025 MHz 162.025 MHz
Result (dBm) Result (W) Result (dBm) Result (W)
36.66 4.63 37.10 5.13
Table 15 - Transmitter Power Results
DC Powered - 12 V DC - AIS Transmitter (Tx2)
156.025 MHz 162.025 MHz
Result (dBm) Result (W) Result (dBm) Result (W)
36.24 4.21 36.855 4.85

Table 16 - Transmitter Power Results
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FCC 47 CER Part 80, Limit Clause 80.215 (d)

—

Ship station frequencies above 27500 kHz. The maximum power must not exceed the values listed

below:

e Ships Stations: 156 to 162 MHz - 25 W

e Marine Utility Stations and Handheld Portable Transmitters: 156 to 162 MHz - 10 W

Industry Canada RSS-182, Limit Clause 7.5

Stations Typical Power
Coast Station 50 W
Ship Stations
Minimum 6 W
Maximum 25w
Hand-held portable transmitters 5w

Survival two-way radiotelephones

Should have a minimum e.i.r.p of 0.25 W

Table 17

AIS VHF Transponder Class B shall comply with IEC 62287-2.

Test Location and Test Equipment Used

This test was carried out in RF Laboratory 3.

O/P Mon — Output Monitored using calibrated equipment

COMMERCIAL-IN-CONFIDENCE

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due

(months)
Rubidium Standard Rohde & Schwarz XSRM 1316 6 16-Apr-2020
Hygrometer Rotronic 1-1000 2891 12 02-Oct-2020
Attenuator (30dB, 150W) | Narda 769-30 3369 12 17-Jul-2020
True RMS Multimeter Fluke 179 4007 12 31-Oct-2020
Frequency Standard Spectracom gjg;?gg{l ¢ 1200- 4393 6 16-Apr-2020
2 metre SMA Cable Florida Labs oS235SPT8E 4518 |12 12-Nov-2020
PXA Signal Analyser Keysight Technologies N9030A 4653 12 06-Feb-2020
4 Channel PSU Rohde & Schwarz HMP4040 4736 - O/P Mon
Network Analyser Keysight Technologies E5063A 5018 12 20-May-2020
Eﬂ'gggg“c Calibration Keysight Technologies | 85093C 5188 |12 21-May-2020

Table 18
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2.6
2.6.1

2.6.2

2.6.3

2.64

2.6.5

2.6.6

Suppression of Interference Aboard Ships
Specification Reference

FCC 47 CFR Part 80, Clause 80.217(b)
Equipment Under Test and Modification State
B954, S/N: 001 - Modification State 0

Date of Test

19-November-2019

Test Method

The test was applied in accordance with the test method requirements of FCC CFR 47 Part 80.217
(b) and KDB 971168.

A network analyser was used to measure the path loss and the worst case was entered as a
reference level offset in to the spectrum analyser for each frequency range of interest. The EUT
was connected to a spectrum analyser via a cable and attenuator. The EUT was configured in a
receive only state. The spectrum analyser settings were configured with an RBW of 100 kHz below
1 GHz and 1 MHz for frequencies greater than 1 GHz using a VBW of 3 times the RBW. The trace
set to max hold using a peak detector and the plots recorded as shown.

Environmental Conditions

Ambient Temperature 225°C
Relative Humidity 274 %

Test Results

DC Powered - 12 V DC AIS Receiver Operating

Frequency of Interfering Emissions Maximum Power delivered to Artificial | Maximum Power delivered to Artificial
Antenna (dBm) Antenna (UW)

(156.025 MHz) 9 kHz to 150 kHz -47.11 0.019

(156.025 MHz) 150 kHz to 30 MHz -46.38 0.023

(156.025 MHz) 30 MHz to 300 MHz -82.19 0.000006

(156.025 MHz) 300 MHz to 2 GHz -56.32 0.002

(162.025 MHz) 9 kHz to 150 kHz -48.33 0.014

(162.025 MHz) 150 kHz to 30 MHz -46.38 0.023

(162.025 MHz) 30 MHz to 300 MHz -81.04 0.000008

(162.025 MHz) 300 MHz to 2 GHz -57.85 0.002

Table 19 - Receive Mode Spurious Emissions Results
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Figure 31 - (156.025 MHz) 9 kHz to 150 kHz
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Figure 32 - (156.025 MHz) 150 kHz to 30 MHz
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Figure 33 - (156.025 MHz) 30 MHz to 300 MHz
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Figure 34 - (156.025 MHz) 300 MHz to 2 GHz
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Figure 35 - (162.025 MHz) 9 kHz to 150 kHz
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Figure 36 - (162.025 MHz) 150 kHz to 30 MHz
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Figure 37 - (162.025 MHz) 30 MHz to 300 MHz
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Figure 38 - (162.025 MHz) 300 MHz to 2 GHz
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FCC 47 CER Part 80, Limit Clause 80.217 (b)

The EUT shall deliver not more than the following amounts of power, to an artificial antenna having
electrical characteristics equivalent to those of the average receiving antenna(s) use on shipboard:

Frequency of interfering emissions Power to artificial antenna in pW
Below 30 MHz 400
30 to 100 MHz 4,000
100 to 300 MHz 40,000
Over 300 MHz 400,000
Table 20
Test Location and Test Equipment Used
This test was carried out in RF Laboratory 3.
Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
Rubidium Standard Rohde & Schwarz XSRM 1316 6 16-Apr-2020
Hygrometer Rotronic 1-1000 2891 12 02-Oct-2020
True RMS Multimeter Fluke 179 4007 12 31-Oct-2020
SecureSync 1200-
Frequency Standard Spectracom 0408-0601 4393 6 16-Apr-2020
2 metre SMA Cable Florida Labs oS ZSPTEE 518 |12 12-Nov-2020
PXA Signal Analyser Keysight Technologies N9030A 4653 12 06-Feb-2020
Network Analyser Keysight Technologies E5063A 5018 12 20-May-2020
Electronic Calibration Keysight Technologies | 85093C 5188 |12 21-May-2020
Table 21
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2.7
271

2.7.2

2.7.3

274

275

2.7.6

Radiated Spurious Emissions
Specification Reference

FCC 47 CFR Part 80, Clause 80.211
FCC 47 CFR Part 2, Clause 2.1051
Industry Canada RSS-182, Clause 7.9
ISEDC RSS-GEN, Clause 6.13.

Equipment Under Test and Modification State
B954, S/N: 001 - Modification State O

Date of Test

01-December-2019

Test Method

The EUT was set to transmit on maximum power with each channel tested separately.

Testing was performed in accordance with FCC Part 80, Clause 80.211. The Out of Band
Emissions limit is -13 dBm.

Prescans and final measurements were performed using the direct field strength method. The limit
line on the prescan plots was calculated from equation c) in clause 5.2.7 of ANSI C63.26.
Example Calculation:

E (dBuV/m) = EIRP (dBm) - 20log (d) + 104.8 where (d) is the far field measurement distance.

E (dBuV/m) =-13 - 20log (3) + 104.8

E (dBuV/m) = 82.26

Environmental Conditions

Ambient Temperature 18.9 °C
Relative Humidity 33.1%

Test Results

DC Powered - 12 V DC - AIS Transmitter (Tx1)

Frequency (MHz) Level (dBm)

*

Table 22 - 156.025 MHz - Emissions Results

*No emissions were detected within 10 dB of the limit.
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Figure 39 - 156.025 MHz - 30 MHz to 2 GHz - X Orientation Vertical
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Figure 40 - 156.025 MHz - 30 MHz to 2 GHz - X Orientation Horizontal
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Figure 41 - 156.025 MHz - 30 MHz to 2 GHz - Y Orientation Vertical
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Figure 42 - 156.025 MHz - 30 MHz to 2 GHz - Y Orientation Horizontal
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Figure 43 - 156.025 MHz - 30 MHz to 2 GHz - Z Orientation Vertical
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Figure 44 - 156.025 MHz - 30 MHz to 2 GHz - Z Orientation Horizontal
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Frequency (MHz) Level (dBm)

*

Table 23 - 162.025 MHz - Emissions Results

*No emissions were detected within 10 dB of the limit.
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Figure 45 - 162.025 MHz - 30 MHz to 2 GHz - X Orientation Vertical
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Figure 46 - 162.025 MHz - 30 MHz to 2 GHz - X Orientation Horizontal
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Figure 47 - 162.025 MHz - 30 MHz to 2 GHz - Y Orientation Vertical
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Figure 48 - 162.025 MHz - 30 MHz to 2 GHz - Y Orientation Horizontal
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Figure 49 - 162.025 MHz - 30 MHz to 2 GHz - Z Orientation Vertical
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Figure 50 - 162.025 MHz - 30 MHz to 2 GHz - Z Orientation Horizontal
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DC Powered - 12 V DC - AIS Transmitter (Tx2)

Frequency (MHz) Level (dBm)

*

Table 24 - 156.025 MHz - Emissions Results

*No emissions were detected within 10 dB of the limit.
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Figure 51 - 156.025 MHz - 30 MHz to 2 GHz - X Orientation Vertical
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Figure 52 - 156.025 MHz - 30 MHz to 2 GHz - X Orientation Horizontal
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Figure 53 - 156.025 MHz - 30 MHz to 2 GHz - Y Orientation Vertical
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Figure 54 - 156.025 MHz - 30 MHz to 2 GHz - Y Orientation Horizontal
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Figure 55 - 156.025 MHz - 30 MHz to 2 GHz - Z Orientation Vertical
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Figure 56 - 156.025 MHz - 30 MHz to 2 GHz - Z Orientation Horizontal
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Frequency (MHz)

Level (dBm)

*

Table 25 - 162.025 MHz - Emissions Results

*No emissions were detected within 10 dB of the limit.
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Figure 57 - 162.025 MHz - 30 MHz to 2 GHz - X Orientation Vertical
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Figure 58 - 162.025 MHz - 30 MHz to 2 GHz - X Orientation Horizontal
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Figure 59 - 162.025 MHz - 30 MHz to 2 GHz - Y Orientation Vertical
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Figure 60 - 162.025 MHz - 30 MHz to 2 GHz - Y Orientation Horizontal
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Figure 61 - 162.025 MHz - 30 MHz to 2 GHz - Z Orientation Vertical
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Figure 62 - 162.025 MHz - 30 MHz to 2 GHz - Z Orientation Horizontal
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277

FCC 47 CFER Part 80, Limit Clause 80.211

More than 250% of the Authorised Bandwidth:

On any frequency removed from the assigned frequency by more than 250 percent of the

authorized bandwidth: At least 43 plus 10logio (mean power in watts) dB.

Industry Canada RSS-182, Limit Clause 7.9.1

On any frequency removed from the carrier frequency by more than 250% of the authorized
bandwidth: at least 43 + 10 log10 p(watts) dB, measured with a bandwidth of 30 kHz.

Test Location and Test Equipment Used

This test was carried out in EMC Chamber 5.

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
Termination (500hm) Weinschel 50T-054 276 12 25-Jun-2020
Pre-Amplifier Phase One PS04-0086 1533 12 08-Feb-2020
Screened Room (5) Rainford Rainford 1545 36 23-Jan-2021
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
DC Power Supply Hewlett Packard 6269B 1909 - TU
Multimeter Iso-tech IDM101 2421 12 31-Oct-2020
Antenna with permanent | o, o CBL6143 2904 |24 30-Sep-2021
attenuator (Bilog)
Comb Generator Schaffner RSG1000 3034 - TU
Signal Generator Rohde & Schwarz SMR40 3171 12 27-Nov-2019
Power Supply Farnell LT30/2 3422 TU
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 17-Dec-2019
g_‘;g'(ep)lri% 2M2.92(P)m | phophase Koo 190342000 1 4203 |12 08-Nov-2020
iﬁql;ﬁﬁtgrSGHz Low Noise Wright Technologies APS04-0085 4365 12 14-Nov-2020
Cable (Rx, Km-Km 2m) Scott Cables ﬁEg'lSOLZOOO' 4526 6 11-Dec-2019
\R/Oalf/?algu?c;ggﬁgrn Antenna | ETS-Lindgren 3117 4722 |12 05-Mar-2020
Mast Controller Maturo Gmbh NCD 4810 - TU
Tilt Antenna Mast Maturo Gmbh TAM 4.0-P 4811 - TU
Hygrometer Rotronic HP21 4989 12 02-May-2020
EmX Emissions Software | TUV SUD EmX 5125 - Software
8 Meter Cable Teledyne PR90-088-8MTR 5212 12 30-Aug-2020

TU - Traceability Unscheduled
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3 Photographs

3.1 Test Setup Photographs

Figure 63 - Test Setup - 30 MHz to 1 GHz

COMMERCIAL-IN-CONFIDENCE Page 56 of 58



Document 75947453-02 Issue 01
COMMERCIAL-IN-CONFIDENCE

Figure 64 - Test Setup - 1 GHz to 2 GHz
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4 Measurement Uncertainty

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

Test Name Measurement Uncertainty
Bandwidths +58.05 Hz

Transmitter Frequency Tolerances +11 Hz

Spurious Emissions at Antenna Terminals +3.45dB

Modulation Requirements -

Transmitter Power +3.2dB
Suppression of Interference Aboard Ships +3.45dB
Radiated Spurious Emissions 30 MHz to 1 GHz: + 5.2 dB

1 GHz to 18 GHz: £+ 6.3 dB

Table 27

Measurement Uncertainty Decision Rule

Determination of conformity with the specification limits is based on the decision rule according to
IEC Guide 115:2007, clause 4.4.3 and 4.5.1.
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