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ENGINEERING STATEMENT
The measurements shown in this report were made in accordance with the procedures described on test
pages. All reported testing was carried out on a sample equipment to demonstrate limited compliance with
FCC CFR 47 Part 80 and Industry Canada RSS-182. The sample tested was found to comply with the

requirements defined in the applied rules.
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SECTION 1

REPORT SUMMARY

FCC and Industry Canada Testing of the
SRT Marine Technology Ltd AtoN Express
In accordance with FCC CFR 47 Part 80 and Industry Canada RSS-182
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The information contained in this report is intended to show the verification of FCC and Industry
Canada Testing of the SRT Marine Technology Ltd AtoN Express to the requirements of FCC
CFR 47 Part 80 and Industry Canada RSS-182.

Objective

Manufacturer
Model Number(s)

Serial Number(s)

Number of Samples Tested

Test Specification/Issue/Date
Incoming Release
Date

Disposal
Reference Number
Date

Order Number
Date

Start of Test
Finish of Test

Name of Engineer(s)

Document 75925174 Report 02 Issue 1

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

SRT Marine Technology Ltd

AtoN Express

#4

#5

2

FCC CFR 47 Part 80 (2013)

Industry Canada RSS-182 (Issue 5, 2012)

Application Form
11 April 2014

Held Pending Disposal
Not Applicable
Not Applicable

POR004373
19 December 2013

16 April 2014
12 May 2014
N Rousell

M Russell
P Joynson
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1.2 BRIEF SUMMARY OF RESULTS
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A brief summary of the tests carried out in accordance with FCC CFR 47 Part 80 and Industry Canada RSS-182 is shown below.

Spec Clause
Section Test Description Result Comments/Base Standard
Pt 80 RSS-182
Transmit
2.1 80.205 7.3 Bandwidths Pass
2.2 80.209 5.1 and 7.4 | Transmitter Frequency Tolerances Pass
2.3 80.211 7.9 Emission Limitations Pass
2.4 80.213 7.3 Modulation Requirements Pass
25 80.213 (a)(2) 7.3 Transmitter Frequency Deviation Pass
2.6 80.215 5.2and 7.5 | Transmitter Power Pass
2.7 (e)(g;)(.lz)l(g)(s) 7.5 Transmitter Carrier Power Reduction N/A See Customer Waiver
2.8 80.217 (b) - Suppression of Interferance Aboard Ships N/A See Customer Waiver

Document 75925174 Report 02 Issue 1
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1.3 APPLICATION FORM
APPLICANT'S DETAILS
COMPANY NAME :SRT-Marine Technology Ltd...
ADDRESS Wireless House, Westfield Industrial Estate, Midsomer Norton, Bath England. BA3 4BS
NAME FOR CONTACT PURPOSES : Richard McMahon
TELEPHONE NO+44(0)1761409500 FAX NO:  +44(0)1761410093
E-MAIL: richard. mcmahon@srt-marine.com
EQUIPMENT INFORMATION
Model name/number AtoN Express. |dentification/Part number  418-0013.
Hardware Version 418-0012:1/PCBA:011-0072:1. Software Version 090200.01.00.04.
Manufacturer SRT-Marine Technology Ltd.  Country of Origin Hungary.
FCCID UYW-4180013 Industry Canada ID 7075A-4180013
Technical description (a brief description of the intended use and operation)
Type 1 AtoN for use on land or buoy
Supply Voltage:
[ ] AC mains State AC voltage ......... A and AC frequency ............ Hz
[ ] DC (external) State DC voltage ......... V andDCcurrent................ A
[ = ] DC (internal)  State DC voltage 37TV and Battery type Li-on....
Erequency characteristics:
Transmitter Frequency range 156.025 MHz to 162.025MHz ~ Channel spacing 25kHz.
(if channelized)
Receiver Frequency range MNAL.MHzto .......... MHz Channelspacing................
(if different) (if channelized)
Designated test frequencies:
Bottom: .................. MHz Middle: .......... MHzTop, ....cvvevevnn. MH2Z
Intermediate Frequencies : 19.655... MHz
Highest Internally Generated Frequency : LO=142 37MHz and RF = 162.025 MHz
Power characteristics:
Maximum transmitter power i Minimum transmitter power i My
(if variable)
[ ] Continuous transmission
[ X ] Intermittent transmission State duty cycle ... <1%
If intermittent, can transmitter be set to continuous transmit test mode?  Y/N
Antenna characteristics:
[ ] Antenna connector State impedance ............ chm
[ ] Temporary antenna connector State impedance ............ ohm
[ X ] Integral antenna Type ................. State gain ......... 1 dBi
[ ] External Antenna Type ....................... Stategain .....................dBi
Modulation characteristics:
[ ] Amplitude [1 Other
[X 1 Frequency Details: GMSK-TDMA.
[ 1 Phase (GMSK, QSPK etc)
Can the transmitter operate un-modulated? N
ITU Class of emission: 25K0Q1DDT
Battery/Power Supply
Model namefnumber LIC/18650-22L 4 |dentification/Part number  160-0001
Manufacturer VARTA ¥ Country of Crigin China
Ancillaries (if applicable]
Model namefnumber GNEAL Identification/Part number ... .N/A............
Manufacturer Country of Origin
Extreme conditions:
Maximum temperature . +55°C Minimum temperature  ...-20°C
Maximum supply voltage ...4.1V Minimum supply voltage ...3.66... V
Document 75925174 Report 02 Issue 1 Page 6 of 43
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| hereby declare that | am entitled to sign on behalf of the applicant and that the information supplied is
correct and complete.

Signature :
Name : Richard McMahon
Position held . Certification Engineer
Date : 11.04.14
Document 75925174 Report 02 Issue 1 Page 7 of 43
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1.4 PRODUCT INFORMATION

14.1 Technical Description

The Equipment Under Test (EUT) was a SRT Marine Technology Ltd AtoN Express. A full
technical description can be found in the manufacturer's documentation.

15 TEST CONDITIONS

For all tests the EUT was set up in accordance with the relevant test standard and to represent
typical operating conditions. Tests were applied with the EUT situated in a shielded enclosure.

The EUT was powered from a 3.7 V DC supply.

FCC Measurement Facility Registration Number
90987 Octagon House, Fareham Test Laboratory

Industry Canada Company Address Code
IC2932B-1 Octagon House, Fareham Test Laboratory

1.6 DEVIATIONS FROM THE STANDARD

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

1.7 MODIFICATION RECORD

Modification 0 - No modifications were made to the test sample during testing.

Document 75925174 Report 02 Issue 1 Page 8 of 43
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SECTION 2

TEST DETAILS

FCC and Industry Canada Testing of the
SRT Marine Technology Ltd AtoN Express
In accordance with FCC CFR 47 Part 80 and Industry Canada RSS-182
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2.1.2

2.1.3

2.14

2.15

2.1.6
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BANDWIDTHS
Specification Reference
FCC CFR 47 Part 80, Clause 80.205

Industry Canada RSS-182, Clause 7.3

Equipment Under Test and Modification State

AtoN Express S/N: #4 - Modification State 0

Date of Test

16 April 2014 & 22 April 2014

Test Equipment Used

&

Product Service

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

Test Procedure

The test was applied in accordance with the test method requirements of FCC CFR 47 Part

80.205, Part 2.1049 and KDB 971168.

The EUT was transmitting at maximum power, modulated by the standard AIS test signals using
PRS, 01010101 and 00001111 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 23.8°C
Relative Humidity 30.4%

Document 75925174 Report 02 Issue 1
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AlS
Frequency Test Signal ,(Aklﬁzg)rised Bandwidth Result (kHz)
01010101 16 9.855
156.025 MHz 00001111 16 9.375
PRS 16 9.535
01010101 16 9.535
162.025 MHz 00001111 16 9.535
PRS 16 9.535
156.025 MHz
01010101

®

Ref 40 dBm

“RBW 300 Hz
VBW 1 kHz

ATt 30 dB SWT 560 ms

Marker 1 [T1 ]

-31.79 dBm

156.008974359 MHz

40 Off$et 304 dB OBW [9.855769231 kHz
Temp |1 [T1 OgwW]
Lzo 17.35 dBm
186.019951923 MHz
1 PK| A //) Temp |2 [T1 oBw]
Lo ) B R

A

196.029807692 MHz

=0

~-10

i

TRV

=-20

~-30

KN

-40

M

Center 156.025 MHz

Date: 16.APR.2014 14:52:32

5 kHz/

Document 75925174 Report 02 Issue 1
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00001111

® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz -31.79 dBm
Ref 40 dBm “Att 30 dB SWT 560 ms 156.008974359 MHz
40 Offget 304 dB OBW [9.375009000 kHz

Temp [1 [T1 OBw]

Lso 13.49 dBm

186.020353564 MHz

1 PK] /\1{\ [\W Temp |2 [T1 ogw]
Lo B PR

s - LvL
TN U\ V\ 12 146.029727564 MHz
10

A y
N N
et

-50

-60

Center 156.025 MHz 5 kHz/ Span 50 kHz

Date: 16.APR.2014 15:01:05

® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz -29.80 dBm
Ref 40 dBm ATt 30 dB SWT 560 ms 156.008974359 MHz
40 Offset 30{4 dB OBW [9.53525¢410 kHz
Temp |1 [T1 OgwW]
Lo 14.52 dBm
146.020192308 MHz
Ww\ Temp |2 [T1 oBw]
k20 %fﬂ -+ 1__4 L T
146.029727564 MHz

N o W
/

I g

Center 156.025 MHz 5 kHz/ Span 50 kHz

Date: 16.APR.2014 15:10:40

Document 75925174 Report 02 Issue 1 Page 12 of 43
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162.025 MHz

01010101

®

Ref 40 dBm

*ALT

COMMERCIAL-IN-CONFIDENCE

“RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz -44.10 dBm
30 dB SWT 560 ms 162.000000000 MHz

40 Offset 30]4 dB

OBW [9.53525¢410 kHz
Temp [1 [T1 OBw]

162.020192308 MHz
Temp |2 [T1 OgwW]
ag 18

2
yv \\K 1642.029727564 MHz

30

1 PK|

vAXH [ I
10
o
F-10
-20

i

L_30 /NJ\F
fr-40

P ]

Center 162.025 MHz

Date: 16.APR.2014 15:37:27

00001111

Ref 40 dBm

“ALt

5 kHz/ Span 50 kHz

“RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz -45.07 dBm
30 dB SWT 560 ms 162.000000000 MHz

40 Offsget 30{4 dB

OBW |9.53525¢410 kHz
Temp (1 [T1 OBW]

1642.020192308 MHz
M [\N\\A Temp [2 [T1 Ogw]
1 18

U B -
%7\}‘ v 142.029721564 MHz

30

1 PK]

MAXH
20
10
o
-10

-30 mﬁﬂ/
40

:

Wi

~-50

-60

Center 162.025 MHz

Date: 16.APR.2014 15:50:00

5 kHz/ Span 50 kHz

Document 75925174 Report 02 Issue 1

COMMERCIAL-IN-CONFIDENCE

14 .54 dBm

LVL

3DB

14.71 dBm

LVL

Product Service

Page 13 of 43



COMMERCIAL-IN-CONFIDENCE

Product Service
® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz -43.87 dBm
Ref 40 dBm “Att 30 dB SWT 560 ms 162.000000000 MHz
40 Off$et 30]4 dB OBW [9.53525¢410 kHz

Temp [1 [T1 OBw]
14.16 dBm

142.020192308 MHz
1 PK] Temp |2 [T1 ogw]
i I by N

LB - LvL
1642.029721564 MHz

=

Aﬂ 308

L7 T
o |

b e

Center 162.025 MHz 5 kHz/ Span 50 kHz

Date: 16.APR.2014 16:00:12

Limit Clause

For data modulation, an authorised bandwidth of 16 kHz is permitted.

Document 75925174 Report 02 Issue 1 Page 14 of 43
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221

2.2.2

2.2.3

2.2.4

2.25

2.2.6
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TRANSMITTER FREQUENCY TOLERANCES

Specification Reference

FCC CFR 47 Part 80, Clause 80.209

Industry Canada RSS-182, Clause 5.1 and 7.4
Equipment Under Test and Modification State

AtoN Express S/N: #4 - Modification State 0

Date of Test

22 April 2014 & 25 April 2014

Test Equipment Used

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

Test Procedure

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 un-modulated carrier on bottom and
top channels. The EUT was connected to the spectrum analyser via a cable and attenuator. The
external frequency reference of the spectrum analyser was locked to a 10 MHz rubidium
frequency reference. The FM DEMOD function of the spectrum analyser was used which
records the carrier frequency error. 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 22.8°C
Relative Humidity 39.7%

Document 75925174 Report 02 Issue 1 Page 15 of 43
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2.2.7 Test Results

156.025 MHz
Temperature Frequency Error (ppm)
4.1V DC 3.66 VDC
-20°C 2.25 2.20
-10°C 2.23 2.25
0°C 1.82 1.88
+10°C 1.00 1.01
+20°C 0.26 0.26
+30°C 1.07 1.07
+40°C 1.88 1.80
+50°C 2.28 2.26
162.025 MHz
Temperature Frequency Error (ppm)
41V DC 3.66 VDC
-20°C 2.20 2.24
-10°C 2.18 2.25
0°C 1.71 1.71
+10°C 0.99 1.07
+20°C 0.16 0.16
+30°C 0.92 0.77
+40°C 1.86 1.87
+50°C 2.22 2.16
Limit Clause

No limit is defined 80.209. Therefore limit from ITU 1371 is used.

+3ppm.

Document 75925174 Report 02 Issue 1 Page 16 of 43
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2.3 EMISSION LIMITATIONS

23.1 Specification Reference

FCC CFR 47 Part 80, Clause 80.211
Industry Canada RSS-182, Clause 7.9

2.3.2 Equipment Under Test and Modification State

AtoN Express S/N: #4 - Modification State 1

2.3.3 Date of Test

2 May 2014 to 16 May 2014

2.3.4 Test Equipment Used

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

2.35 Test Procedure

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

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

The EUT was connected to a spectrum analyser via a cable and attenuator. The EUT was
transmitting at maximum power in turn on the bottom AIS channel. The EUT was modulated
using the standard AIS test signal with PRS packet payload. The path loss between the EUT
and analyser was calibrated using a network analyser and entered into the spectrum analyser
as a reference level offset. The reference level for the mask was established using an RBW of
100 kHz and VBW of 300 kHz. The RBW and VBW were then reduced to 1 kHz and 3 kHz
respectively and the mask as per FCC CFR 47 Part 80.211 (f) was applied. This was repeated
on the top AIS channel.

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 into the spectrum analyser. The EUT was connected to a
spectrum analyser via an attenuator and cable other than between 200 MHz and 300 MHz
where a notch filter was used and tuned to the frequency of the fundamental and between 300
MHz and 2 GHz where a 300 MHz high pass filter was used. The EUT was configured to
maximum power on the bottom AIS channel with normal modulation. The spectrum analyser
was configured with an RBW of 100 kHz and a VBW of 300 kHz with the trace set to max hold
using a peak detector. This was repeated on the top AIS channel.

Radiated; A preliminary profile of the Spurious Radiated Emissions was obtained up to the 10th
harmonic by operating the EUT on a remotely controlled turntable within a semi-anechoic
chamber. Measurements of emissions from the EUT were obtained with the Measurement
Antenna in both Horizontal and Vertical Polarisations. The profiling produced a list of the worst-
case emissions together with the EUT azimuth and antenna polarisation.

Document 75925174 Report 02 Issue 1 Page 17 of 43
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Using the information from the preliminary profiling of the EUT, the list of emissions was then
confirmed or updated under Alternative Open Site conditions. Emission levels were maximised
by adjusting the antenna height, antenna polarisation and turntable azimuth.

The EUT was set to transmit on maximum power on the bottom AIS channel. This procedure
was then repeated at maximum power on the top AlS channel.

For any emissions found the EUT was then removed from the chamber and replaced with a
substitution antenna. Using a signal generator the level was adjusted to achieve the same

value on the measuring instrument as previously recorded with the EUT. The final result was
determined by a calculation using the signal generator level, antenna gain and cable loss.

The measurements were performed at a 3m distance unless otherwise stated.

2.3.6 Environmental Conditions
Ambient Temperature 19.5-24.6°C
Relative Humidity 40.0 - 45.0%
2.3.7 Test Results

3.7V DC Supply
Conducted

156.025 MHz

RBW 1 kHz
VBW 3 kHz
Ref 33.9 dBm Att 30 dB SWT 80 ms

off$et 30]8 dB |

)

[-30 uMlT/iHECK \P/\SS

[ A
k20
1 PK
VIAXH

LVL
10 /

Center 156.025 MHz 8 kHz/ Span 80 kHz

Date: 16.MAY.2014 09:56:33

Document 75925174 Report 02 Issue 1 Page 18 of 43
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9 kHz to 300 MHz

® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 33.89 dBm

Ref 40 dBm * ALt 10 dB SWT 30 ms 156.254312500 MHz

40 Off$et 308 dB 1

Lo

=0

D1 -13 ¢iBm

3DB

-30

Start 9 kHz 29.9991 MHz/ Stop 300 MHz

Date: 7.MAY.2014 16:20:47

300 MHz to 1 GHz

® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -48.36 dBm

Ref 10 dBm ATt 10 dB SWT 70 ms 856.410256410 MHz

10 Offset 30{8 dB

Lo

~-10
D1 -13 ¢iBm LvL

3DB

g

S S

~-60

Start 300 MHz 70 MHz/ Stop 1 GHz

Date: 7.MAY.2014 16:16:47
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1GHzto 2 GHz

® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -47.75 dBm

Ref 10 dBm * ALt 10 dB SWT 100 ms 1.842948718 GHz

10 Offset 30)8 dB

Lo

L 10

D1 -13 ¢iBm

~-30

F-40 EXT

1
3DB
I M D A & PR FYNIPV.PSREN (DU PR Y N PUN | [SPR VP WY T Kot .
GO 9

~-60

=-70

Start 1 GHz 100 MHz/ Stop 2 GHz

Date: 7.MAY.2014 16:18:40

162.025 MHz

® “RBW 1 kHz
VBW 3 kHz

Ref 34 dBm Att 30 dB SWT 80 ms

off$et 30]8 dB |

[-30 LIMIT/CH K\PA S
R [ 2°
LvL

0o / \
FFLeSOEmT
\ e

Center 162.025 MHz 8 kHz/ Span 80 kHz

Date: 16.MAY.2014 10:21:40
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9 kHz to 300 MHz

® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 33.92 dBm
Ref 40 dBm “Att 10 dB SWT 30 ms 162.023370192 MHz
40 Offget 30]8 dB 1
L30
1 PK]
Loo .
10
=0
~-10 EXT
D1 -13 Bm
3DB
~-20
--30
| e Josrbhd A L ‘M.JL At PodrAlrAb s " n el
Y o oo e S S T
~-50
-60
Start 9 kHz 29.9991 MHz/ Stop 300 MHz
Date: 7.MAY.2014 15:45:37
® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -48.94 dBm
Ref 10 dBm “Att 10 dB SWT 70 ms 323.557692308 MHz
10 Off$et 30]8 dB
Lo
~-10
D1 -13 Bm LvL
~-20
~-30
=-40 EXT
1 3DB
L_o% " " n |
R Uy, B o Y e Vo S P T r oV e B T T T P T o v A T e [ P e e e it
~-60
=-70
~-80
-90
Start 300 MHz 70 MHz/ Stop 1 GHz

Date: 7.MAY.2014 16:08:30
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1GHzto 2 GHz

® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -46.20 dBm
Ref 10 dBm “Att 10 dB SWT 100 ms 1.887820513 GHz
10 Offget 30]8 dB
Lo
1 PK]
1o o
D1 -13 ¢iBm !
F-20
F-30
F-40 EXT
1
DB
s Bt |yl ddoh sttt sl st A s S A
it
=60
F-70
-80
-90
Start 1 GHz 100 MHz/ Stop 2 GHz

Date: 7.MAY.2014 16:10:02

Limit Clause
Emission Mask

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

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

Outside the Emission Mask

>250 % of authorised bandwidth 43+10 Log P OR -13 dBm
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2.4

24.1

24.2

2.4.3

244

245

2.4.6
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MODULATION REQUIREMENTS
Specification Reference
FCC CFR 47 Part 80, Clause 80.213

Industry Canada RSS-182, Clause 7.3

Equipment Under Test and Modification State

AtoN Express S/N: #4 - Modification State 0

Date of Test

7 May 2014

Test Equipment Used

&

Product Service

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

Test Procedure

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.

Environmental Conditions

Ambient Temperature 23.7°C
Relative Humidity 33.3%
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2.4.7

Test Results

AlS

156.025 MHz

01010101

COMMERCIAL-IN-CONFIDENCE

kjk 0 Hz ~ ALt 10 dB AQT 10 ms "
3k
R T T Y I FTE T ST T YUY
N R i
TR FAVAANAR W ARRNAAY AVANARRNA AVAVAYANA VAAVANATAVAVAVAVIVARANRVAV VAVAANAVATATAVANA
NN AR R AR A RN AR ARARR LARR
00001111
® Ref 0 Hz * ALt 10 dB /::i jzom:HZ
]
Lak
*f\ﬁf\f\f“ﬁ/“\/”’\f\r\fﬂ\/ﬂ\m
el I T T A O A [
0 A A
0 A A A A A
M N NN W WV

Coupling
Deviation

Date: 7.MAY.2014

DC

+peak 2.731 kHz
-peak -3.034 kHz
tpeak/2 2.882 kHz
RMS 2.128 kHz
11:01:22

Document 75925174 Report 02 Issue 1

Carrier Offset
Carrier Power
Modulation Frequency
Sampling Rate

Record Length

Demod Bandwidth

-43.336 Hz

32.87 dBm

1.20005 kHz

62.5 kHz
626

50 kHz

COMMERCIAL-IN-CONFIDENCE
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® 1IFB 500 kHz

Ref 0 Hz “Att 10 dB AQT 10 ms

-3k I
e YA P IAV) SGL
B 1 P A 1
l \ LvL

I —

|
|
|
I

—:‘Zv VT~ [V Y [V Y AV

Center 156.025 MHz 1 ms/
Frequency Modulation Summary EXT
Coupling DC Carrier Offset -502.46 Hz
Deviation +peak 2.722 kHz Carrier Power 33.02 dBm
-peak -2.999 kHz Modulation Frequency —-—— Hz
tpeak/2 2.861 kHz Sampling Rate 62.5 kHz
RMS 1.873 kHz Record Length 626
Demod Bandwidth 50 kHz
Date: 7.MAY.2014 11:02:02
162.025 MHz
01010101
@ 1IFB 500 kHz
Ref 0 Hz *Att 10 dB AQT 10 ms
|
I
SGL
[T T T T .
® [T (LA
LA ARAVAVA(AVAVANAN

Center 162.025 MHz 1 ms/

Frequency Modulation Summary

Coupling DC Carrier Offset -77.897 Hz

Deviation +peak 2.042 kHz Carrier Power 32.12 dBm
-peak -2.050 kHz Modulation Frequency 4.80074 kHz
tpeak/2 2.046 kHz Sampling Rate 62.5 kHz
RMS 1.320 kHz Record Length 626

Demod Bandwidth 50 kHz

Date: 7.MAY.2014 11:00:08
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Lo ]
3k
AT A N AV AN AN AN AN N R =

mm L ] [N R [ 1.
S I O Y I O I A [T
I T it e 1
L T I IRV I [ 1
IS VZ S VA B VA R VAR |V NERNIEE A

PRS
Lo ]
3k
b N /A TINEN al A Sel

N A 1 1 A . e
L L L A o
k_y\ I T VAL AV U ATl
L] A A A A YA A A W AWALA
v~ VU VU V7 W [V VESRW RV

Limit Clause

&

Product Service

Ship and cost station transmitters operating in the 156-162 MHz and 216-220 MHz bands must
be capable of proper operation with a frequency deviation that does not exceed 5 kHz.
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2.5

251

2.5.2

253

254

255

2.5.6

COMMERCIAL-IN-CONFIDENCE

TRANSMITTER FREQUENCY DEVIATION
Specification Reference
FCC CFR 47 Part 80, Clause 80.213 (a)(2)

Industry Canada RSS-182, Clause 7.3

Equipment Under Test and Modification State

AtoN Express S/N: #5 - Modification State 0

Date of Test

7 May 2014

Test Equipment Used

&

Product Service

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

Test Procedure

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.

Environmental Conditions

Ambient Temperature 23.7°C
Relative Humidity 33.3-33.7%
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25.7 Test Results

Confirm that the frequency deviation does not exceed 5 kHz Yes

AIS 1 -01010101

® IFB 300 kHz

Ref 0 Hz ALt 10 dB AQT 25.024 ms

[ ]

L4 [ A
[TV e

Y
3' [ Vbt bttt e L

f LVL

T
|

-
p=
—

T

|
4=
—

Center 156.025 MHz 2.502 ms/

Frequency Modulation Summary EXT
Coupling DC Carrier Offset -99.147 Hz
Deviation +peak 3.190 kHz Carrier Power 27.45 dBm

-peak -3.363 kHz Modulation Frequency —-—— Hz

tpeak/2 3.276 kHz Sampling Rate 31.25 kHz

RMS 1.463 kHz Record Length 783

Demod Bandwidth 25 kHz

Date: 7.MAY.2014 09:42:13
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AIS 2 — 01010101

® 1IFB 300 kHz

Ref O Hz *Att 10 dB AQT 25.024 ms
Lok \I
L3k
L a by AN 1 SeL
IO T Y e T Y AR YT FTFTTIY FTTFAREM TR
i o
-1
gy s
-3k v
-4k
Center 162.025 MHz 2.502 ms/
Frequency Modulation Summary EXT
Coupling DC Carrier Offset -106.21 Hz
Deviation +peak 2.679 kHz Carrier Power 26.92 dBm
-peak -2.861 kHz Modulation Frequency —-—— Hz
tpeak/2 2.770 kHz Sampling Rate 31.25 kHz
RMS 1.447 kHz Record Length 783
Demod Bandwidth 25 kHz
Date: 7.MAY.2014 09:47:37
AIS 1 —-00001111
@ IFB 300 kHz
Ref O Hz “Att 10 dB AQT 25.024 ms
Lk \I
Fak [ A ]
ma rittp A A Ay
1 APl
W - TRG
s Ty L IR IR I NANINAmA| v
INCASVTANRN N T T
Lol T WRN AVAVAY ANRVAY ARRNRN AN AN AT
YV IV V VIV V V[V VU UV ™
Center 156.025 MHz 2.502 ms/
Frequency Modulation Summary EXT
Coupling DC Carrier Offset -60.694 Hz
Deviation +peak 2.697 kHz Carrier Power 27.74 dBm
-peak -3.017 kHz Modulation Frequency —-—— Hz
tpeak/2 2.857 kHz Sampling Rate 31.25 kHz
RMS 2.082 kHz Record Length 783
Demod Bandwidth 25 kHz

Date: 7.MAY.2014 09:44:18
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AIS 2 — 00001111

COMMERCIAL-IN-CONFIDENCE

IFB 300 kHz

Ref O Hz *Att 10 dB AQT 25.024 ms
Lok \I
Fak
mm AT
1 APl
LRWR g TRG
el TN | NN INENEN INARANIN NN
_YIH\H | NENENNRNANANARENIN [l
LA l | [IRFANANRERVAVRERNAN [
T T A ARl
-4k
Center 162.025 MHz 2.502 ms/
Frequency Modulation Summary EXT
Coupling DC Carrier Offset -61.646 Hz
Deviation +peak 2.686 kHz Carrier Power 27.88 dBm
-peak -3.017 kHz Modulation Frequency —-—— Hz
tpeak/2 2.851 kHz Sampling Rate 31.25 kHz
RMS 2.017 kHz Record Length 783
Demod Bandwidth 25 kHz
Date: 7.MAY.2014 09:47:07
AIS1-PRS
@ IFB 300 kHz
Ref O Hz “Att 10 dB AQT 25.024 ms
Lk \I
Fak [ A ]
m A e A e
e | LUl gy Iy 1 —_—
s 1[I | | 1Y ORI v
AR AT A T
AT LI | ! Il |
L) [V V
Center 156.025 MHz 2.502 ms/
Frequency Modulation Summary EXT
Coupling DC Carrier Offset -213.56 Hz
Deviation +peak 2.672 kHz Carrier Power 27.80 dBm
-peak -3.548 kHz Modulation Frequency —-—— Hz
tpeak/2 3.110 kHz Sampling Rate 31.25 kHz
RMS 1.867 kHz Record Length 783
Demod Bandwidth 25 kHz
Date: 7.MAY.2014 09:45:06
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AIS1-PRS

® Ref 0 Hz *Att 10 dB /I\Zi z:?o::zms
!
3k
L A Ay Lt LA M MA N AT RS

-~ IV 0 L T PP AL A LA L T
R T I (1Y T N
CH T N A T
CRIUI LRI [ ]
R VA A A '

Frequency Modulation Summary

Coupling DC Carrier Offset -210.73 Hz
Deviation +peak 2.717 kHz Carrier Power 27.80 dBm
-peak -2.979 kHz Modulation Frequency —-—— Hz
tpeak/2 2.848 kHz Sampling Rate 31.25 kHz
RMS 1.836 kHz Record Length 783
Demod Bandwidth 25 kHz
Date: 7.MAY.2014 09:46:19

Limit Clause

Ship and coast station transmitters operating in the 156-162 MHz and 216-220 bands must be
capable of proper operation with a frequency deviation that does not exceed +5 kHz.
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2.6 TRANSMITTER POWER

2.6.1 Specification Reference

FCC CFR 47 Part 80, Clause 80.215,

Industry Canada RSS-182, Clause 5.2 and 7.5
2.6.2 Equipment Under Test and Modification State

AtoN Express S/N: #4 - Modification State 0

2.6.3 Date of Test

16 April 2014

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 Procedure

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 the bottom AIS channel. The EUT
was modulated using the standard AlS test signal with PRS 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
including the manufacturers declared maximum antenna gain. 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.

The EUT was then configured to transmit on maximum power on the bottom AIS channel. The
EUT was set to transmit an un-modulated carrier. 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 including the manufacturers
declared maximum antenna gain. 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.

This procedure was repeated on the top AIS channel.

2.6.6 Environmental Conditions

Ambient Temperature 23.8°C
Relative Humidity 30.4%
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2.6.7 Test Results
156.025 MHz
Result (dBm) Result (W)
33.26 (unmodulated) 2.118
33.86 (modulated PRS) 2.432
162.025 MHz
Result (dBm) Result (W)
33.29 (unmodulated) 2.133
33.96 (modulated PRS) 2.488
Limit Clause
<l25Wand 2 W +1.5dB
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2.7 TRANSMITTER CARRIER POWER REDUCTION
2.7.1 Specification Reference

FCC CFR 47 Part 80, Clause 80.215 (e)(9)(1)(2)(3)

Industry Canada RSS-182, Clause 7.5
2.7.2 Equipment Under Test

AtoN Express
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2.7.3 Test Results

Solware Rado Tedndogy PLC
Software Emadl angy v
Radio Technology e

12 May, 2014

TUV SUD BABT
Octagon House,
Concorde Way
Segensworth North
Fareham
Hampshire

PO15 5RL

To whom it may concern,

SRT-Marine Technology AtoN Express
Request for waiver against non applicable clauses Of CFR 47 and RSS-182.

CFR 47 80.217(b) Suppression of Interface Aboard Ships: this is not applicable as this is
a class 1 AtoN and therefore does not have a receiver.

CFR 47 80.215 is not applicable as the device is not capable of reducing the output
power. AlS is an automated system therefore this is an exception to the FCC
requirement.

RSS-182 clause 7.5 allows an exception for DSC equipment, and the same exception
applies to AIS.

Yours faithfully,

Richard McMahon
Certification Engineer

richard. memahon@sr-marine.com
+44 1761 409500
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2.8 SUPPRESSION OF INTERFERANCE ABOARD SHIPS
2.8.1 Specification Reference
FCC CFR 47 Part 80, Clause 80.217 (b)
2.8.2 Equipment Under Test
AtoN Express
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2.8.3 Test Results

Software Rado Tednaogy PLC
Software Emoil ey yroed com
Radio Technology e

12 May, 2014

TUV SUD BABT
Octagon House,
Concorde Way
Segensworth North
Fareham
Hampshire

PO15 5RL

To whom it may concern,

SRT-Marine Technology AtoN Express
Request for waiver against non applicable clauses Of CFR 47 and RSS-182.

CFR 47 80.217(b) Suppression of Interface Aboard Ships: this is not applicable as this is
a class 1 AtoN and therefore does not have a receiver.

CFR 47 80.215 is not applicable as the device is not capable of reducing the output
power. AlS is an automated system therefore this is an exception to the FCC
requirement.

RSS-182 clause 7.5 allows an exception for DSC equipment, and the same exception
applies to AIS.

Yours faithfully,

Richard McMahon
Certification Engineer

richard. memahon@sr-marine.com
+44 1761 409500
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SECTION 3

TEST EQUIPMENT USED
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TEST EQUIPMENT USED

List of absolute measuring and other principal items of test equipment.

Product Service

COMMERCIAL-IN-CONFIDENCE

Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)
Section 2.1 - Bandwidths
Power Supply Unit Hewlett Packard 6267B 21 - TU
Digital Temperature Indicator + | Fluke 51 412 12 12-Feb-2015
T/C
Temperature Chamber Montford 2F3 467 - O/P Mon
Rubidium Standard Rohde & Schwarz XSRM 1316 6 22-Jul-2014
Multimeter Iso-tech IDM101 2419 12 9-Oct-2014
Hygrometer Rotronic 1-1000 3220 12 16-Jul-2014
Attenuator (30dB, 150W) Narda 769-30 3369 12 29-May-2014
Signal Analyser Rohde & Schwarz FSQ 26 3545 12 4-Jul-2014
Frequency Standard Spectracom Secure Sync 1200- | 4393 6 22-Jul-2014
0408-0601
Section 2.2- Transmitter Frequency Tolerances
Digital Temperature Indicator + | Fluke 51 412 12 12-Feb-2015
T/C
Rubidium Standard Rohde & Schwarz XSRM 1316 6 22-Jul-2014
Power Supply Hewlett Packard 6104A 1948 - TU
Multimeter Fluke 79 Series Il 3057 12 24-Sep-2014
Hygrometer Rotronic 1-1000 3220 12 16-Jul-2014
Attenuator (30dB, 150W) Narda 769-30 3369 12 29-May-2014
Signal Analyser Rohde & Schwarz FSQ 26 3545 12 4-Jul-2014
Network Analyser Rohde & Schwarz ZVA 40 3548 12 13-Sep-2014
'3.5mm'’ - '3.5mm’' RF Cable Rhophase 3PS-1803-1000- 3697 12 28-Feb-2015
(Am) 3PS
1m N-Type Cable Rhophase 4233 12 11-Mar-2015
Calibration Unit Rohde & Schwarz Z\V-754 4368 12 18-Sep-2014
Frequency Standard Spectracom Secure Sync 1200- | 4393 6 22-Jul-2014
0408-0601
Section 2.3 - Emission Limitations
Power Supply Unit Hewlett Packard 6267B 21 - TU
Antenna (Double Ridge Guide, | EMCO 3115 234 12 02-May-2015
1GHz-18GHz)
Rubidium Standard Rohde & Schwarz XSRM 1316 6 22-Jul-2014
Screened Room (5) Rainford Rainford 1545 24 10-Jan-2015
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
High Pass Filter Mini-Circuits NHP-300 1640 12 21-Aug-2014
Multimeter Iso-tech IDM101 2419 12 9-Oct-2014
Antenna (Bilog) Chase CBL6143 2904 24 10-Jun-2015
Hygrometer Rotronic 1-1000 3220 12 16-Jul-2014
Compliance 5 Emissions Schaffner Cb5e Software 3275 - N/A - Software
V.5.00.00
Attenuator (30dB, 150W) Narda 769-30 3369 12 29-May-2014
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 22-Oct-2014
Signal Analyser Rohde & Schwarz FSQ 26 3545 12 4-Jul-2014
Network Analyser Rohde & Schwarz ZVA 40 3548 12 13-Sep-2014
Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916 - TU
Mast Controller maturo Gmbh NCD 3917 - TU
Calibration Unit Rohde & Schwarz Z\V-754 4368 12 18-Sep-2014
Frequency Standard Spectracom Secure Sync 1200- | 4393 6 22-Jul-2014
0408-0601
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Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)
Section 2.4 - Modulation Requirements
Signal Generator Rohde & Schwarz SMY 01 49 12 11-Sep-2014
Power Splitter Weinschel 1506A 606 12 14-Jan-2015
Rubidium Standard Rohde & Schwarz XSRM 1316 6 22-Jul-2014
Multimeter Iso-tech IDM101 2419 12 9-Oct-2014
Power Supply Farnell LT30-2 2903 - TU
Hygrometer Rotronic 1-1000 3220 12 16-Jul-2014
Attenuator (30dB, 150W) Narda 769-30 3369 12 29-May-2014
Signal Analyser Rohde & Schwarz FSQ 26 3545 12 4-Jul-2014
Frequency Standard Spectracom Secure Sync 1200- | 4393 6 22-Jul-2014
0408-0601
Section 2.5 - Transmitter Frequency Deviation
Signal Generator Rohde & Schwarz SMY 01 49 12 11-Sep-2014
Power Splitter Weinschel 1506A 606 12 14-Jan-2015
Rubidium Standard Rohde & Schwarz XSRM 1316 6 22-Jul-2014
Multimeter Iso-tech IDM101 2419 12 9-Oct-2014
Power Supply Farnell LT30-2 2903 - TU
Hygrometer Rotronic 1-1000 3220 12 16-Jul-2014
Power Divider Weinschel 1506A 3345 12 23-May-2014
Attenuator (30dB, 150W) Narda 769-30 3369 12 29-May-2014
Frequency Standard Spectracom Secure Sync 1200- | 4393 6 22-Jul-2014
0408-0601
Section 2.6 - Transmitter Power
Power Supply Unit Hewlett Packard 6267B 21 - TU
Digital Temperature Indicator + | Fluke 51 412 12 12-Feb-2015
T/IC
Temperature Chamber Montford 2F3 467 - O/P Mon
Multimeter Iso-tech IDM101 2419 12 9-Oct-2014
Hygrometer Rotronic 1-1000 3220 12 16-Jul-2014
Attenuator (30dB, 150W) Narda 769-30 3369 12 29-May-2014
Signal Analyser Rohde & Schwarz FSQ 26 3545 12 4-Jul-2014
Network Analyser Rohde & Schwarz ZVA 40 3548 12 13-Sep-2014
Calibration Unit Rohde & Schwarz Z\V-754 4368 12 18-Sep-2014
TU — Traceability Unscheduled
O/P MON - Output Monitored with Calibrated Equipment
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3.2 MEASUREMENT UNCERTAINTY

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

Test Discipline MU

Modulation Requirements

Transmitter Frequency Deviation

Bandwidths + 58.05 Hz
Transmitter Power +0.70 dB
Transmitter Frequency Tolerances + 11 Hz

Suppression of Interferance Aboard Ships

Transmitter Carrier Power Reduction

Radiated: + 3.08 dB

Emission Limitations Conducted: + 3.454 dB
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SECTION 4

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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4.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

ok

UKAS

TESTING

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

Our UKAS Accreditation does not cover opinions and interpretations and any expressed are outside the
scope of our UKAS Accreditation.

Results of tests not covered by our UKAS Accreditation Schedule are marked NUA
(Not UKAS Accredited).

This report must not be reproduced, except in its entirety, without the written permission of
TUV SUD Product Service

© 2014 TUV SUD Product Service
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