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SECTION 1

REPORT SUMMARY

FCC Testing of the
Thrane & Thrane A/S TT-6366B
In accordance with FCC 47 CFR Part 80 and FCC 47 CFR Part 2
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The information contained in this report is intended to show the verification of FCC Testing of
the Thrane & Thrane A/S TT-6366B to the requirements of FCC 47 CFR Part 80 and FCC 47

CFR Part 2.

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 75929910 Report 01 Issue 1

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

Thrane & Thrane A/S

System: SAILOR 6311 MF/HF 150W DSC Class A - FCC
Control Unit: TT-6301A (P/N 406301A)
Antenna Tuning Unit: TT-6384B (P/N 406384B)
Transceiver Unit: TT-6366B (P/N 406366B)

System:
Control Unit: 0901770177
Antenna Tuning Unit: 0000000001
Transceiver Unit: 0000000004

One System

FCC 47 CFR Part 80 (2014)
FCC 47 CFR Part 2 (2014)

Application Form
24 November 2015

Held Pending Disposal
Not Applicable
Not Applicable

P2640_04-JHO
20 March 2015

24 November 2015
27 November 2015

M Russell

Page 4 of 56
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1.2

BRIEF SUMMARY OF RESULTS

A brief summary of the tests carried out in accordance with FCC 47 CFR Part 80 and FCC 47 CFR Part 2 is shown below.

COMMERCIAL-IN-CONFIDENCE

Product Service

Specification Clause

Section Test Description Result Comments/Base Standard
Part 80 Part 2

Transmit - Voice

2.1 80.205 2.1049 Bandwidths Pass

2.2 80.209 2.1055 Transmitter Frequency Tolerances Pass

2.3 80.211 2.1051 Spurious Emissions at Antenna Terminal Pass

2.4 80.211 2.1051 Radiated Spurious Emissions Pass

2.5 80.213 2.1047 Modulation Requirements Pass

2.6 80.215 2.1046 Transmitter Power Pass

2.7 80.217 (b) - Suppression of Interference Aboard Ships Pass

Annex A 80.203 - Authorisation of Transmitters for Licensing - Customer Declaration

Annex A 80.225 - Requirements for Selective Calling Equipment - Customer Declaration

Document 75929910 Report 01 Issue 1
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13 APPLICATION FORM
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EQUIPMENT DESCRIPTION

Model Name/Number

Thrane & Thrane A/S  TT-6366B

Transceiver Unit: SAILOR 6366 (P/N 406366B)

Part Number Control Unit: SAILOR 6301 (P/N 406301A)
Antenna Tuning Unit: SAILOR 6384 (P/N 406384B)

Hardware Version

Software Version 207

FCC ID (if applicable)

ROJ6300B

Industry Canada ID (if applicable)

Technical Description (Please provide a brief | 150W MF/HF Transceiver DSC Class A
description of the intended use of the equipment)

Communication equipment designed for maritime applications.

POWER SOURCE

O AC mains State voltage
AC supply frequency (Hz)

VAC

Max Current

Hz
| Single phase O  Three phase
And / Or
= External DC supply

Nominal voltage 24V Max Current 15 A

Extreme upper voltage 312V

Extreme lower voltage 204V
Battery
O Nickel Cadmium O  Lead acid (Vehicle regulated)
O Alkaline O  Leclanche
Od Lithium [0  Other Details :

Volts nominal.
End point voltage as quoted by equipment manufacturer v
FREQUENCY INFORMATION
Frequency Range 1.6 t025.2 MHz
Channel Spacing (where applicable)
Receiver Frequency Range 0.15 to30 MHz
(if different)
Channel Spacing (if different)
Test Frequencies” Bottom 2.182 MHz Channel Number (if applicable)
Middle 8.291 MHz Channel Number (if applicable)
Top 25,188 MHz Channel Number (if applicable)
Intermediate Frequencies N/A (direct conversion) MHz
Highest Internally Generated Frequency : 98.304 MHz
Document 7592991 Report 01 Issue 1 Page 6 of 56
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POWER CHARACTERISTICS
Maximum TX power 150 w
Minimum TX power 106 W (if variable)
Is transmitter intended for :
Continuous duty B Yes [0 Mo
Intermittent duty O Yes [0 No
If intermittent state DUTY CYCLE
Transmitter ON seconds
Transmitter OFF seconds
ANTENNA CHARACTERISTICS
O Antenna connector State impedance Ohm
0 Temporary antenna connector State impedance Ohm
O Integral antenna Type State impedance dBi
X External antenna Type monopole State impedance 3dBi dBi
MODULATION CHARACTERISTICS
X | Amplitude O Frequency
[0 | Phase O . Other (please provide details):
Can the transmitter operate un-modulated? K Yes [O No
CLASS OF EMISSION USED
ITU designation or Class of Emission:
1 J3E
(if applicable) 2 J2B
(if applicable) 3
If more than three classes of emission, list separately:
BATTERY POWER SUPPLY
Model name/number Identification/Part number
Manufacturer Country of Origin
ANCILLARIES (If applicable)
Model name/number Identification/Part number
Manufacturer Country of Origin
EXTREME CONDITIONS
Extreme test voltages (Max) Extreme test voltages (Mix)
Nominal DC Voltage \ DC Maximum Current
Maximum temperature g Minimum temperature °C
| hereby declare that | am entitled to sign on behalf of the applicant and that the information supplied is
correct and complete.
Name: L 2557 ,-[/:1 l’g:~ /G-mﬁ[&?&j
Position held: fop 0)‘ ...,if //j anoygl Date: //';!,/f?_ - 201
L J
Wt VO “‘/}' W Wi
Document 7592991 Report 01 Issue 1 Page 7 of 56
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1.4 PRODUCT INFORMATION

14.1 Technical Description

The Equipment Under Test (EUT) was a Thrane & Thrane A/S TT-6366B. 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 24.0 V DC supply.

FCC Measurement Facility Registration Number
90987 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 . e _— Modification Date Modification
State Description of Modification still fitted to EUT Fitted By Fitted
Serial Number: 00000004
0 As supplied by manufacturer. N/A N/A
1 Power increased by 0.4 dB on 25,188 kHz. Erik Anderson 25/11/2015

The table above details modifications made to the EUT during the test programme. The
modifications incorporated during each test are recorded on the appropriate test pages.

Document 7592991 Report 01 Issue 1 Page 8 of 56
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SECTION 2

TEST DETAILS

FCC Testing of the
Thrane & Thrane A/S TT-6366B
In accordance with FCC 47 CFR Part 80 and FCC 47 CFR Part 2

Document 7592991 Report 01 Issue 1 Page 9 of 56
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2.1

211

2.1.2

2.13

2.14

2.15

2.16

2.1.7

COMMERCIAL-IN-CONFIDENCE

BANDWIDTHS

Specification Reference
FCC 47 CFR Part 80, Clause 80.205
FCC 47 CFR Part 2, Clause 2.1049
Equipment Under Test and Modification State
TT-6366B - Modification State 1
S/N: System:
Control Unit: 0901770177
Antenna Tuning Unit: 0000000001
Transceiver Unit: 0000000004

Date of Test

25 November 2015

Test Equipment Used

&

Product Service

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

Test Procedure

This test was performed in accordance with FCC 47 CFR Part 2, clause 2.1049.

Remarks

The EUT was connected to a spectrum analyser via a cable and attenuator. Audio tones at 400
Hz and 1800 Hz as specified in clause 2.1049 (c)(2) with an amplitude of 650 mV which was
10dB greater than that necessary to produce rated PEP. The spectrum analyser detector was
set to max hold using a peak detector and using the 99% occupied bandwidth function the

occupied bandwidth was recorded.

Environmental Conditions

23.9°C
33.8%

Ambient Temperature
Relative Humidity

Test Results

Transmit - Voice, Bandwidths Results

2182kHz | 4125kHz | 6215kHz | 8291kHz | 12290 kHz | 16420 kHz | 25188 kHz
Authorised | 5\, 3 kHz 3 kHz 3 kHz 3 kHz 3 kHz 3 kHz
Bandwidth
Result (kHz) | 1.573 1573 1579 1575 1577 1575 1576
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Transmit - Voice, 2182 kHz, Bandwidths Plot

BN Keysight Spectrum Analyzer - Occupied BW

LX) RF
Center Freq 2.183099 MHz

[
#IFGain:Low

Ref 25.00 dBm

Occupied Bandwidth

1.573 kHz
Transmit Freq Error 0 Hz
x dB Bandwidth 1.653 kHz

Center Freq: 2.183088 MHz
Trig: Free Run
#Atten: 46 dB

#VBW 300 Hz

Total Power

% of OBW Power
x dB

03:27:16 PM Nov 25, 2015
Radio Std: None

Avg[Hold:>1010

Radio Device: BTS

Mkr1

Span 10 kHz
Sweep FFT

7.98 dBm

99.00 %
-26.00 dB

STATUS

Transmit - Voice, 4125 kHz, Bandwidths Plot

BE Keysight Spectrum Analyzer - Occupied BW

Center Freq 4.126099 MHz

#IFGain:Low

Trig: Free Run
#Aten: 46 dB

Ref 25.00 dBm

|center 4.126 MHz
|Res BW 91 Hz

Occupied Bandwidth

1.573 kHz
Transmit Freq Error 0 Hz
x dB Bandwidth 1.653 kHz

q: 4126099 MHz

#VBW 300 Hz

Total Power

% of OBW Power
x dB

03:28:44 PM Nov 25,2015
Radio Std: None

Avg[Hold:>1010

Radio Device: BTS

Mkr1 2.1823

Center Freq
4.126089 MHz

7.88 dBm

99.00 %
-26.00 dB

STATUS

Document 7592991 Report 01 Issue 1
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Transmit - Voice, 6215 kHz, Bandwidths Plotw
BN Keysight Spectrum Analyzer - Occupied BW =-||-a E
i R : ENSE:IN RCE OFF N A 03:30:22 PM Now 25,2015
Center Freq 6.216099 MHz Center Freq: 6.216099 MHz Radio Std: None
= Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 46 dB Radio Device: BTS
Mkr1 2.1823
Ref 25.00 dBm
Center 6.216 MHz Span 10 kHz
|Res BW 91 Hz #VBW 300 Hz Sweep FFT
Occupied Bandwidth Total Power
1.579 kHz
Transmit Freq Error 0 Hz % of OBW Power 99.00 %
x dB Bandwidth 1.653 kHz x dB -26.00 dB
usG iJFile <6215 kHz.png> saved
Transmit - Voice, 8291 kHz, Bandwidths Plot
BE Keysight Spectrum Analyzer - Occupied BW = 0=
L) R ENSE:INT RCE OFF ALIGN AT 03:31:01 PMNov 25, 2015
Center Freq 8.292099 MHz Center Freq: 8.292099 MHz Radic Std: None Trace/Detector
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Aten: 45 dB Radio Device: BTS
Mkr1 2.182395 MHZ
Ref 25.00 dBm -~ dBm
lcenter 8.202MHz _ span10KkHz
Res BW 91 Hz #VBW 300 Hz Sweep FFT
Occupied Bandwidth Total Power 7.74 dBm
1.575 kHz
Transmit Freq Error 0 Hz % of OBW Power 99.00 %
x dB Bandwidth 1.653 kHz x dB -26.00 dB
MSG STATUS
Document 7592991 Report 01 Issue 1 Page 12 of 56
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Transmit - Voice, 12290 kHz, Bandwidths Plot

BN Keysight Spectrum Analyzer - Occupied BW
L R E ENSE:IN RCE OFF N A 03:31:57 PM Nov 25, 2015
Center Freq 12.291098 MHz Center Freq: 12.291098 MHz Radio Std: None

= Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 46 dB Radio Device: BTS

Mkr1 2.182395 MHz

Ref 25.00 dBm

Center 12.29 MHz Span 10 kHz
|Res BW 91 Hz #VBW 300 Hz Sweep FFT

Occupied Bandwidth Total Power 7.25 dBm
1.577 kHz

Transmit Freq Error 0 Hz % of OBW Power 99.00 %
x dB Bandwidth 1.653 kHz x dB -26.00 dB

wsc STATUS

Transmit - Voice, 16420 kHz, Bandwidths Plot

BE Keysight Spectrum Analyzer - Occupied BW

Lx! R ENSE:INT ACE OFF SLIGN AUT 03:32:52 PM Nov 25,2015

Center Freq 16.421097 MHz Center Freq: 16.421097 MHz Radio Std: None
Trig: Free Run Avg|Hold:>10/10

#IFGain:Low #Atten: 45 dB Radio Device: BTS

Mkr1 2.182395 MHZ
Ref 25.00 dBm --- dBm

#VBW 300 Hz Sweep FFT

Occupied Bandwidth Total Power 7.62 dBm
1.575 kHz

Transmit Freq Error 0 Hz % of OBW Power 99.00 %

x dB Bandwidth 1.653 kHz x dB -26.00 dB

MSG STATUS

Document 7592991 Report 01 Issue 1
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Transmit - Voice, 25188 kHz, Bandwidths Plot
Eeysight Spectrum Analyzer - Occupied BW = || @ ey
X RF 3 ENSE:IN RCE OFF ALIGN A 03:33:41 PMNov 25, 2015
Center Freq 25.189096 MHz Center Freq: 25.189096 MHz Radio Std: None
= Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 46 dB Radio Device: BTS
Mkr1
Ref 25.00 dBm
Span 10 kHz
#VBW 300 Hz Sweep FFT
Occupied Bandwidth Total Power 7.25 dBm
1.576 kHz
Transmit Freq Error 0 Hz % of OBW Power 99.00 %
x dB Bandwidth 1.653 kHz x dB -26.00 dB
MSG STATUS
FCC 47 CFR Part 80, Limit Clause 80.205
The nominal authorised channel bandwidth for voice is 3 kHz
Document 7592991 Report 01 Issue 1 Page 14 of 56
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2.2 TRANSMITTER FREQUENCY TOLERANCES
221 Specification Reference
FCC 47 CFR Part 80, Clause 80.209
FCC 47 CFR Part 2, Clause 2.1055
2.2.2 Equipment Under Test and Modification State
TT-6366B - Modification State 1
S/N: System:
Control Unit: 0901770177
Antenna Tuning Unit: 0000000001
Transceiver Unit: 0000000004
2.2.3 Date of Test
25 November 2015, 26 November 2015 & 27 November 2015
2.2.4 Test Equipment Used
The maijor items of test equipment used for the above tests are identified in Section 3.1.
225 Test Procedure
This test was performed in accordance with measurement requirements of FCC 47 CFR Part 2,
clause 2.1055.
Remarks
For measurements of frequency stability under voltage variations, the EUT was placed inside a
temperature chamber and the temperature was lowered to -20 degrees. After a suitable period
of time for thermal stabilisation the measurement the EUT was powered from a cold start and
the frequency measured within 1 minute. The frequency stability was monitored for a further 10
minutes and the result recorded below. The EUT was then powered off and the temperature
increased in 10 degree steps up to a maximum temperature of 50 degrees.
A 1 kHz audio tone at an input level of 650 mV was applied to generate a single tone at an
offset of 1 kHz from the nominal frequency. The limit was then compared to 25,189 kHz to
ensure compliance. The manufacturer states that the frequency control is identical for all
channels therefore only a single channel was measured. The highest operating frequency
provides the highest frequency error results. Therefore measurements were performed on the
highest operating band only.
2.2.6 Environmental Conditions
Ambient Temperature 23.1°C
Relative Humidity 40.8%
Document 7592991 Report 01 Issue 1 Page 15 of 56
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2.2.7 Test Results

Temperature °C Fundamental Measured Frequency (kHz)
-20 25189.003457
-10 25189.004709
0 25189.003849
+10 25189.002720
+20 25189.000671
+30 25188.997048
+40 25188.996264
+50 25188.997732

Transmit - Voice, 25188 kHz, Transmitter Frequency Tolerance Under Voltage Variations

Results
Voltage Fundamental Measured Frequency (kHz)
204V DC 25188.996732
276V DC 25188.996726

FCC 47 CFR Part 80, Limit Clause 80.209

+ 20 Hz

Document 7592991 Report 01 Issue 1 Page 16 of 56
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2.3 SPURIOUS EMISSIONS AT ANTENNA TERMINAL

23.1 Specification Reference
FCC 47 CFR Part 80, Clause 80.211
FCC 47 CFR Part 2, Clause 2.1051
2.3.2 Equipment Under Test and Modification State

TT-6366B - Modification State 1
S/N: System:
Control Unit: 0901770177
Antenna Tuning Unit: 0000000001
Transceiver Unit: 0000000004
2.3.3 Date of Test

24 November 2015 & 25 November 2015

2.3.4 Test Equipment Used

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

2.3.5 Test Procedure

This test was performed in accordance with FCC 47 CFR Part 2, clause 2.1051.
Remarks

The EUT was connected to a spectrum analyser via a cable and attenuator. The path loss was
measured using a vector network analyser for frequencies greater than 10 MHz and a signal
generator/spectrum analyser for frequencies less than 10 MHz. The appropriate offset was
entered as an offset in the analyser.

For measurements within 250% of the authorized bandwidth the reference level was set as the
observed peak envelope power on the spectrum analyser (3 dB higher than the mean value of
the emission).

For measurement of harmonic frequencies, a resolution bandwidth of 300 Hz RBW was chosen
so that the mean value of the individual tones and intermodulation products could be measured.
The RBW was increased to improve the sweep time where required as a worst case

result. These products are discrete in bandwidth and therefore this choice of bandwidth was
seen as appropriate. A peak detector and max hold settings were used to obtain a worst case
result.

2.3.6 Environmental Conditions

Ambient Temperature 24.0°C
Relative Humidity 34.4%

Document 7592991 Report 01 Issue 1 Page 17 of 56
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2.3.7 Test Results

FCC 47 CFR Part 80, Limit Clause 80.211

Emission Mask

On any frequency removed from the assigned frequency by more than 50 % up to and including
150 % of the authorized bandwidth: At least 28 dB

On any frequency removed from the assigned frequency by more than 150 % 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
24.0 V DC Supply

Document 7592991 Report 01 Issue 1 Page 18 of 56
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Transmit - Voice, 2182 kHz, Emission Mask, Spurious Emissions at Antenna Terminal Plot

=To )
RCE OFF N A 09:30:47 AM Nov 25, 2015
Avg Type: Log-Pwr - TracelDetector

Il Keyright Spectrum Analyzer - Swept SA

Center Freq 2.183100 MHz

PNO: Close () 11ig: Free Run
IFGain:Auto #Atten: 30 dB Select Trace
Ref Offset 40 dB 0 MHz 4
Ref 47.80 dBm 44.81 dBm |IE—
ClearWrite
I
Trace Average

View Blari(’
View

Center 2.18310 MHz Span 20.00 kHz
Res BW 180 Hz VBW 180 Hz Sweep (FFT) ~11.73 ms (1001 pts)

B Keysight Spectrum Analyzes - Swept 54 o || él [y

Marker 1 9.282000 kHz ) Avg Type: Log-Pwr
PNO: Close Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB

Ref Offset 40.03 dB F'f'[kl"']‘ 9.
Ref 30.03 dBm -39.78

Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz Sweep 2.867 ms (1001 pts)
MSG STATUS
Document 7592991 Report 01 Issue 1 Page 19 of 56
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Transmit - Voice, 2182 kHz, 150 kHz to 30 MHz, Spurious Emissions at Antenna Terminal Plot

Il Keyright Spectrum Analyzer - Swept SA =-||-a E

Avg Type: Log-Pwr
PNO: Wide ( Trig: Free Run Avg[Hold:>100/100
IFGain:Low #Atten: 30 dB

Ref Offset 40.03 dB
Ref 50.03 dBm

All Markers 0
A

Mgtat "-l.i.l-a'l,nqw,ew..l P ITTIAOUTRWRIL P £ ST WTATYV IO % Bt ESLESPCOPPPIN WX TPFTRS | OI0Y J PP PO TP
Start 0.15 MHz Stop 30.00 MHz

HRes BW 1.0 kHz #VBW 3.0 kHz Sweep 606.3 ms (1001 pts)

(e STATUS

Transmit - Voice, 2182 kHz, 30 MHz to 1 GHz, Spurious Emissions at Antenna Terminal Plot

B Keysight Spectrum Analyzes - Swept 54 o || él [y

ol i RICE OF 1:03: 25,
Marker 1 32.910000000 MHz Avg Type: Log-Pwr Peak Search
PNO: Fast Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 10 dB
NextPeak
Ref Offset 42 dB

Ref 30.00 dBm

Next Pk Right
Next Pk Left

Marker Deita

*h-.-.-A‘.'.-a_..m_m-.,.eaw.harqﬂw-wﬁm-«i-hm;‘vﬂ.ﬁmxuﬂ.a«d.wﬂ'*‘-""‘*l‘"""“"““‘"""“’""*‘-’"""‘"““' |

Mkr—RefLvi

Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (1001 pts)
MSG STATUS
Document 7592991 Report 01 Issue 1 Page 20 of 56
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Transmit - Voice, 4125 kHz, Emission Mask, Spurious Emissions at Antenna Terminal Plot

Il Keyright Spectrum Analyzer - Swept SA

Ref Level 47.90 dBm .
Trig: Free Run

#Atten: 30 dB

PNO: Close )
IFGain:Auto

Ref Offset 40 dB
Ref 47.90 dBm

Center 4.12610 MHz

Res BW 180 Hz VEW 180 Hz

Avg Type: Log-Pwr

09:34:50 & 25, 2015
A 40 MHz
44.83 dBm

Span 20.00 kHz

Sweep (FFT) ~11.73 ms (1001 pts)

= || futal

Select Trace'

1
I ——

Clear Write

Trace Average

View Blari(’
View

Transmit - Voice, 4125 kHz, 9 kHz to 150 kHz, Spurious Emissions at Antenna Terminal Plot

MK Keysight Spectrum Analyzer - Swept SA

Marker 1 71.604000 kHz )
Trig: Free Run

#Atten: 30 dB

PNO: Close
IFGain:Low

Ref Offset 40.03 dB
Ref 30.00 dBm

Start 9.00 kHz
#Res BW 1.0 kHz

MsG

#VBW 3.0 kHz

Avg Type: I;og-Pwr

Avg[Hold:>100/100

Mkr1 7

604 kHz
-14.855 dBm

Stop 150.00 kHz
Sweep 2.867 ms (1001 pts)

STATUS

=

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Deita

Mkr—RefLvi

Document 7592991 Report 01 Issue 1
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Transmit - Voice, 4125 kHz, 150 kHz to 30 MHz, Spurious Emissions at Antenna Terminal Plot

BN Keysight Spectrum Analyzer - Swept 54

Marker 1 12.388500000 MHz

PNO: Wide L, 1rig: Free Run

IFGain:Low

Ref Offset 40.03 dB
Ref 50.00 dBm

Avg Type: Log-Pwr
Avg|Held: 81100
#Atten: 34 dB
Mkr1
-19

AL h"lJ‘l-u.,r.d.J_'f."J.J.‘;J'r\l“fJ tigomsrtaltiatin et oty st s g o ebilp st

Start 0.15 MHz
#Res BW 300 Hz

MsG

#VBW 1.0 kHz

Stop 30.00 MHz
Sweep 6.725 s (1001 pts)

STATUS

Transmit - Voice, 4125 kHz, 30 MHz to 1 GHz, Spurious Emissions at Antenna Terminal Plot

BN Keysight Spectrum Anslyzes - Swept 54

Marker 1 37.760000000 MHz
PNO: Fast ©
IFGain:Low

Ref Offset 42 dB
Ref 30.00 dBm

RCE OF IGN AUT 1
Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>100/100

#Aten: 10 dB

Mkr1 37.76 MHz
-27.136 dBm

TSI weee W] YR TR B PO RVE T SR SO

Start 0.0300 GHz
#Res BW 100 kHz

MsG

#VBW 300 kHz

Stop 1.0000 GHz
Sweep 3.200 ms (1001 pts)

STATUS

= )

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Mkr—RefLvi
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Product Service

Transmit - Voice, 6215 kHz, Emission Mask, Spurious Emissions at Antenna Terminal Plot

Il Keyright Spectrum Analyzer - Swept SA

Ref Level 48.00 dBm .
Trig: Free Run

#Atten: 30 dB

PNO: Close )
IFGain:Auto

Ref Offset 40 dB
Ref 48.00 dBm

Center 6.21610 MHz

Res BW 180 Hz VEW 180 Hz

09:37:10 A 25, 2015

2

Span 20.00 kHz

Sweep (FFT) ~11.73 ms (1001 pts)

= || futal

Select Trace'

1
I ——

Clear Write

Trace Average

View Blari(’
View

Transmit - Voice, 6215 kHz, 9 kHz to 150 kHz, Spurious Emissions at Antenna Terminal Plot

MK Keysight Spectrum Analyzer - Swept SA

Marker 1 71.886000 kHz )
Trig: Free Run

#Atten: 30 dB

PNO: Close
IFGain:Low

Ref Offset 42 dB
Ref 32.00 dBm

Start 9.00 kHz
#Res BW 300 Hz

MsG

#VBW 1.0 kHz

Avg Type: I;og-Pwr

Avg[Hold:>100/100

Mkr1 71.8

11

86 kHz
-19.181 dBm

Stop 150.00 kHz
Sweep 31.80 ms (1001 pts)

STATUS

=

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Deita

Mkr—RefLvi
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Product Service

Transmit - Voice, 6215 kHz, 150 kHz to 30 MHz, Spurious Emissions at Antenna Terminal Plot

BN Keysight Spectrum Analyzer - Swept 54

[ =T
d ] ENSE:IN RCE OFF N A 11:40:23 AM Nov 25, 2015
Marker 1 A 12.447450000 MHz Avg Type: Log-Pwr _

PNO: Wide g 171: Free Run Avg|Held: 23100
IFGain:Low #Atten: 36 dB Select'rrace'
Ref Offset 42 dB a?_' MHz 1
Ref 52.00 dBm .818 dB| ——.
Clear Write
I
Trace Average

|
|

: |l| j|

AR sl AL !‘J.-J.#'-‘{‘#Hf-r‘\.h;|Ju-+a-':.1'|lfa';,eur ETPWIWN ' DY .-a-«1.-.-v‘--ﬂmwlu-‘-wum,‘ul-,w.;,.\.v

View Blari(.
Trace On

Start 0.15 MHz Stop 30.00 MHz
HRes BW 300 Hz #VBW 1.0 kHz Sweep 6.725 s (1001 pts)

(e STATUS

Transmit - Voice, 6215 kHz, 30 MHz to 1 GHz, Spurious Emissions at Antenna Terminal Plot

BN Keysight Spectrum Analyzer - Swept SA = || e |y

L T: 25,
Marker 1 31.940000000 MHz Avg Type: Log-Pwr Peak Search
PNO: Fast . Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 14 dB
NextPeak
Ref Offset 42 dB

Ref 22.00 dBm

Next Pk Right

Next Pk Left

st Lot bl g e A g A i st N bAoA i

Mkr—RefLvi

Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (1001 pts)
MSG STATUS
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Product Service

Transmit - Voice, 8291 kHz, Emission Mask, Spurious Emissions at Antenna Terminal Plot

Il Keyright Spectrum Analyzer - Swept SA

Center Freq 8.292100 MHz

Trig: Free Run
#Atten: 30 dB

PNO: Close )
IFGain:Auto

Ref Offset 40 dB
Ref 48.00 dBm

1 ,l | NN
Center 8.29210 MHz

Res BW 180 Hz VEW 180 Hz

Avg Type: Log-Pwr

09:37:57 A 25, 2015

2

Mkr1 6.215 40 MHz

--dBm

Span 20.00 kHz
Sweep (FFT) ~11.73 ms (1001 pts)

= || futal

Select Trace'

1
I ——

Clear Write

Trace Average

View Blari(’
View

Transmit - Voice, 8291 kHz, 9 kHz to 150 kHz, Spurious Emissions at Antenna Terminal Plot

MK Keysight Spectrum Analyzer - Swept SA

Marker 1 72.027000 kHz )
Trig: Free Run

#Atten: 30 dB

PNO: Close
IFGain:Low

Ref Offset 42 dB
Ref 22.00 dBm

Start 9.00 kHz
#Res BW 300 Hz

MsG

#VBW 1.0 kHz

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

11

Mkr1 7

Stop 150.00 kHz
Sweep 31.80 ms (1001 pts)

STATUS

=

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Deita

Mkr—RefLvi
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Product Service

Transmit - Voice, 8291 kHz, 150 kHz to 30 MHz, Spurious Emissions at Antenna Terminal Plot

BN Keysight Spectrum Analyzer - Swept 54 = E

L F ENSE:IN RCE OFF N & 11:44:40 AM Nov 25, 2015 TR e Tl
Marker 1 A 16.566750000 MHz ) Avg Type: Log-Pwr
PNO: Wide g 171: Free Run Avg|Held: 7100
IFGain:Low #Atten: 36 dB

Mkr1 - \ NextPeak
Ref Offset 42 dB AMKr1 16.567 MHz

Ref 52,00 dBm -65.080 dB

Next Pk Right

Next Pk Left

Marker Delta

142
L i

Mkr—RefLvi

LY ST CTRETT (NP, rvﬂmwHte-....u_.xx-‘-.w-.-.-kau.Le.ww-‘."i-...J.,.a.m.-vw,w,.-».ﬂp..u_lk.-f,u,__.q‘,«,u..v.

Start 0.15 MHz Stop 30.00 MHz
HRes BW 300 Hz #VBW 1.0 kHz Sweep 6.725 s (1001 pts)

(e STATUS

Transmit - Voice, 8291 kHz, 30 MHz to 1 GHz, Spurious Emissions at Antenna Terminal Plot

BN Keysight Spectrum Analyzer - Swept SA m— - ﬁ
L i NSE:IN RCE OF 1GN AUT 11:48:25

Marker 1 901.060000000 MHz ) Avg Type: Log-Pwr Peak Search
PNO: Fast © Trig: Free Run

IFGain:Low #Atten: 18 dB

Mk \ NextPeak
Ref Offset 42 dB Mkr1 901.06 MHz extFea

Ref 32.00 dBm -26.44 dBm

Next Pk Right

Next Pk Left

Marker Deita

Mkr—RefLvi

Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (1001 pts)
MSG STATUS
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Product Service

Transmit - Voice, 12290 kHz, Emission Mask, Spurious Emissions at Antenna Terminal Plot

Il Keyright Spectrum Analyzer - Swept SA

Marker 1 12.290400000 MHz
PNO: Close ©

e Trig: FreeRun
IFGain:Auto

#Atten: 30 dB

Ref Offset 40 dB
Ref 47.60 dBm

Center 12.29110 MHz

Res BW 180 Hz VEW 180 Hz

Avg Type: Log-Pwr

09:39:52 AM Now 25,

Mkr1 12.290 40 MHz
44.60 dBm

Span 20.00 kHz
Sweep (FFT) ~11.73 ms (1001 pts)

STATUS

Transmit - Voice, 12290 kHz, 9 kHz to 150 kHz, Spurious Emissions at Antenna Terminal Plot

MK Keysight Spectrum Analyzer - Swept SA

Marker 1 72.732000 kHz )
Trig: Free Run

#Atten: 30 dB

PNO: Close
IFGain:Low

Ref Offset 40.03 dB
Ref 20.00 dBm

Start 9.00 kHz
#Res BW 300 Hz

MsG

#VBW 1.0 kHz

Avg Type: I;og-Pwr

= @
Peak Search
Avg|Hold:>100/100

NextPeak

Next Pk Right

Next Pk Left

Marker Deita

Mkr—RefLvi

Stop 150.00 kHz
Sweep 31.80 ms (1001 pts)

STATUS
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Product Service

Transmit - Voice, 12290 kHz, 150 kHz to 50 MHz, Spurious Emissions at Antenna Terminal Plot

Il Keyright Spectrum Analyzer - Swept SA

Video BW 3.0 kHz i
PNO: Fast (s 171g: FreeRun
IFGain:Low #Atten: 36 dB

Ref Offset 40.03 dB
Ref 50.00 dBm

j

TIPS O

Start 0.15 MHz
#Res BW 1.0 kHz #VBW 3.0 kHz

MsG

12:06:10 PM N

RCE OFF N A 25, 201
Avg Type: Log-Pwr
Avg|Hold: 13100

AMEkr1 24.58 MHz
-75.498 dB

1A2
¢

L‘l\.I-.‘;N'ﬂ-“.u-.h'dw'-."pmqr-x‘fﬂJ-UMmmﬂ«r‘mwd‘wﬂ—'vﬁqw'p?u\i-ﬂ‘hdwyu.';.n’-mulf‘ |

Stop 50.00 MHz
Sweep 1.012 s (1001 pts)

STATUS

= || futal

Man

Video BW
3.0 kHz
Auto Man

VEW:3dB REW
100

Auto Man
Span:3dB RBW
106

Auto Man

REW Control
[Gaussian,-3 dB]

Transmit - Voice, 12290 kHz, 50 MHz to 1 GHz, Spurious Emissions at Antenna Terminal Plot

MK Keysight Spectrum Analyzer - Swept SA

Marker 1 870.800000000 MHz )
PNO: Fast Trig: Free Run

IFGain:Low #Atten: 18 dB

Ref Offset 42 dB
Ref 30.00 dBm

AR AR ey i b A A A e AN AN

Start 0.0500 GHz
#Res BW 100 kHz #VBW 300 kHz

MsG

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

Mkr1 870.80 MHz
- 19 dBm

1

'

R Ly T TNV

Stop 1.0000 GHz
Sweep 3.133 ms (1001 pts)

STATUS

=

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Deita

Mkr—RefLvi
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Transmit - Voice, 16420 kHz, Emission Mask, Spurious Emissions at Antenna Terminal Plot

Il Keyright Spectrum Analyzer - Swept SA =-||-a E

Marker 1 16.420400000 MHz i
PNO: Close (s 1719: Free Run
IFGain:Auto #Atten: 30 dB

Ref Offset 40 dB
Ref 47.70 dBm

Center 16.42110 MHz. Span 20.00 kHz
Res BW 180 Hz VBW 180 Hz Sweep (FFT) ~11.73 ms (1001 pts)

wsc STATUS

Transmit - Voice, 16420 kHz, 9 kHz to 150 kHz, Spurious Emissions at Antenna Terminal Plot

MK Keysight Spectrum Analyzer - Swept SA - ||-a [n.—sq‘_
Avg Type: Log-Pwr Peak Search
AvglHold:>100/100

Marker 1 71.604000 kHz )
PNO: Close Trig: Free Run
IFGain:Low #Aten: 18 dB
NextPeak
Ref Offset 40.03 dB
Ref 20.00 dBm

Next Pk Right
Next Pk Left

Marker Deita

Mkr—RefLvi

Start 9.00 kHz
#Res BW 300 Hz

Stop 150.00 kHz
Sweep 31.80 ms (1001 pts)

#VBW 1.0 kHz

MsG

STATUS
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Product Service

Transmit - Voice, 16420 kHz, 150 kHz to 50 MHz, Spurious Emissions at Antenna Terminal Plot

Il Keyright Spectrum Analyzer - Swept SA =-||-a E
; 5 ENSE:Ih 12:10:12 PM Nov 2

Video BW 3.0 kHz . Avg Type: Log-Pwr
PNO: Fast Ly 17ig: Free Run Avg|Held: 181100
IFGain:Low #Atten: 34 dB

Ref Offset 40.03 dB AMKr1 16.45 MHz

Ref 50.00 dBm -76.626 dB Man

Video BW
3.0 kHz
Auto Man

VEW:3dB REW
100

Auto Man
Span:3dB RBW
106

Auto Man

REW Control
[Gaussian,-3 dB]

I
f\
j

ket tsagli by hw\l-lmbﬂm,,w’wwwmwwl I/l ks s A et e

142
¢

Start 0.15 MHz Stop 50.00 MHz
HRes BW 1.0 kHz #VBW 3.0 kHz Sweep 1.012 s (1001 pts)

MsG STATUS

Transmit - Voice, 16420 kHz, 50 MHz to 1 GHz, Spurious Emissions at Antenna Terminal Plot

B Keysight Spectrum Analyzes - Swept 54 o || él [y
F NSE:Ih 12:11:22 PMN

Marker 1 50.000000000 MHz S Avg Type: Log-Pwr Peak Search
PNO: Fast Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Aten: 18 dB

Ref Offset 42 dB Mkr1 50.00 MHz NextPeak

Ref 30.00 dBm -17.318 dBm

Next Pk Right
Next Pk Left

Marker Deita

¢ 3 PRI bk e .
PUS SN IS PSSR re e N TR e, STRNTRY S Sl s M giotimnshf s,

Mkr—RefLvi

Start 0.0500 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.133 ms (1001 pts)
MSG STATUS
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Transmit - Voice, 25188 kHz, Emission Mask, Spurious Emissions at Antenna Terminal Plot

Il Keyright Spectrum Analyzer - Swept SA

Marker 1 25.188400000 MHz
PNO: Close ©

e Trig: FreeRun
IFGain:Auto

#Atten: 30 dB

Ref Offset 40 dB
Ref 47.40 dBm

Center 25.18910 MHz

Res BW 180 Hz VEW 180 Hz

Avg Type: Log-Pwr

Mkr1 25.188 40 MHz
44.41 dBm

Span 20.00 kHz
Sweep (FFT) ~11.73 ms (1001 pts)

STATUS

Transmit - Voice, 25188 kHz, 9 kHz to 150 kHz, Spurious Emissions at Antenna Terminal Plot

MK Keysight Spectrum Analyzer - Swept SA

Marker 1 71.604000 kHz )
Trig: Free Run

#Atten: 30 dB

PNO: Close
IFGain:Low

Ref Offset 40.03 dB
Ref 28.03 dBm

Start 9.00 kHz
#Res BW 300 Hz

MsG

#VBW 1.0 kHz

Avg Type: I;og-Pwr

=

12:12:26 PMNov 25, 201
Peak Search

2015

Mkr1 71.604 kHz
-21.276 dBm

Avg[Hold:>100/100

NextPeak

Next Pk Right

Next Pk Left

Marker Deita

Mkr—RefLvi

Stop 150.00 kHz
Sweep 31.80 ms (1001 pts)

STATUS
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Transmit - Voice, 25188 kHz, 150 kHz to 100 MHz, Spurious Emissions at Antenna Terminal
Plot

B Keysight Spectrum Analyzer - Swept SA = || kSl
e R ENSE:IN RCE OFF N A 12:13: 25,2015
Marker 1 25.212350000 MHz Avg Type: Log-Pwr LT
PHO: Trig: Free Run Avg|Held: 16/100
#Atten: 32 dB

o Mkr1 25.21 MHz NextPeak
Ref Offset 40.03 dB
R:.f 53.eou dBm 45.192 dBm

#
Next Pk Right

Next Pk Left

Marker Deita

Mkr—RefLvi

T TN -ttw-'m‘-'.'.-"...-fu'-'m\u\&\.,.b\hhhk‘-—&wa-an-...l.b».-vn%'a&w:"\u-r.-'u-J-a\t-‘wk

Start 0.15 MHz Stop 100.00 MHz
HRes BW 1.0 kHz #VBW 3.0 kHz Sweep 2.028 s (1001 pts)

Msc STATUS

Transmit - Voice, 25188 kHz, 100 MHz to 1 GHz, Spurious Emissions at Antenna Terminal Plot

BN Keysight Spectrum Analyzer - Swept SA = || e |y

L) T 5, 2015
Marker 1 811.900000000 MHz ) Avg Type: Log-Pwr Peak Search
PNO: Fast . Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 18 dB

NextPeak
Ref Offset 42 dB
Ref 31.97 dBm

Next Pk Right
Next Pk Left

Marker Deita

‘1

J.,ml,u.-_l..-,.-,l}u,.;r,, AT N A,.J.,n.-z";«:'-ils‘-l.vl-«--.-.qhu‘,-\li-.«u.-\lkh-.-‘:Jﬂ.m..ﬁdwdfﬁ‘-J Aol o rtrer il

Mkr—RefLvi

Start 0.1000 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts)

MSG STATUS
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244

245
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RADIATED SPURIOUS EMISSIONS

Specification Reference

FCC 47 CFR Part 80, Clause 80.211

FCC 47 CFR Part 2, Clause 2.1051

Equipment Under Test and Modification State

TT-6366B - Modification State 0
S/N: System:
Control Unit: 0901770177

Antenna Tuning Unit: 0000000001
Transceiver Unit: 0000000004

Date of Test

24 November 2015

Test Equipment Used

&

Product Service

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

Test Procedure

The test was performed in accordance with the measurement procedures of ANSI C63.4,

clause 8.

Environmental Conditions

Ambient Temperature 20.6°C
Relative Humidity 34.0%
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Product Service

2.4.7 Test Results

FCC 47 CFR Part 80, Limit Clause 80.211

Emission Mask

On any frequency removed from the assigned frequency by more than 50 % up to and including
150 % of the authorized bandwidth: At least 28 dB

On any frequency removed from the assigned frequency by more than 150 % 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

24.0 V DC Supply
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Product Service

Transmit - Voice, 2182 kHz, 30 MHz to 1 GHz, Radiated Spurious Emissions Plot

*RBW 1 MHz Marker 1 [T1 ]

*VEW 3 MHz 70.87 dEm
Ref -20 dBm At 0 de SWT 2.5 ms 64.1987179249 MH=z
-20

k4 b

--100

F-110

-1z0

Start 30 MHZ 97 MHz/ Stop 1 GHz

Date: 24.NOV.Z015 20:14:52

Transmit - Voice, 4125 kHz, 30 MHz to 1 GHz, Radiated Spurious Emissions Plot

*REW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 75.50 dBm
Ref -20 dBm “Att 0 dB SWT 2.5 ms 64.198717949 MHz

-20

k4§

start 30 MHz 97 MHz/ Stop 1 GHz

Date: 24.NOV.2015 17:43:04
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Transmit - Voice, 6215 kHz, 30 MHz to 1 GHz, Radiated Spurious Emissions Plot

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 74.46 dBm
Ref -20 dBm * Attt 0 daB SWT 2.5 ms 57.980769231 MH=z
-20
. =

8
S
/

--100

--110

-1z20

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: Z4.NOV.2015 17:53:45

Transmit - Voice, 8291 kHz, 30 MHz to 1 GHz, Radiated Spurious Emissions Plot

“ RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 74.43 dBm
Ref -20 dBm *Att 0 dB SWT 2.5 ms 57.980769231 MHz

-20

i

--100

=120

start 30 MHz 97 MHz/ Stop 1 GHz

Date: 24.NOV.2015 18:06:20
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Product Service

Transmit - Voice, 12290 kHz, 30 MHz to 1 GHz, Radiated Spurious Emissions Plot

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 65.74 dBm
Ref -20 dBm * Attt 0 daB SWT 2.5 ms 36.217948718 MH=z
-20
. =
— T
o S
== |/, i
MER 1
-a0

--100

--110

-1z20

start 30 MHz 97 MHz/ Stop 1 GHz

Date: Z4.NOV.2015 18:35:009

Transmit - Voice, 16420 kHz, 30 MHz to 1 GHz, Radiated Spurious Emissions Plot

“ RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 70.30 dBm

Ref -20 dBm *Att 0 dB SWT 2.5 ms £2.64423076% MHZ

-20

X B

--100

=120

start 30 MHz 97 MHz/ Stop 1 GHz

Date: 24.NOV.2015 18:48:27
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Transmit - Voice, 25188 kHz, 30 MHz to 1 GHz, Radiated Spurious Emissions Plot

“RBW 1 MHz Marker 1 [T1 ]
*VEW 3 MHz
Ref -20 dBm *Att 0 dB

SWT 2.5 ms 151.250000000 M

A F

--100

--110

-1z20

Start 30 MHz 27 MHz/

Date: Z4.NOV.2015 19:40:31
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&

Product Service
MODULATION REQUIREMENTS

Specification Reference

FCC 47 CFR Part 80, Clause 80.213

FCC 47 CFR Part 2, Clause 2.1047

Equipment Under Test and Modification State

TT-6366B - Modification State 1

S/N: System:
Control Unit: 0901770177
Antenna Tuning Unit: 0000000001
Transceiver Unit: 0000000004

Date of Test

25 November 2015

Test Equipment Used

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

Test Procedure

The EUT was connected to a spectrum analyser via a cable and attenuator. For all
measurements the EUT was set to a frequency of 8291 kHz at the low power setting.

Audio Frequency Response

Measurement were made relative to the carrier power with an audio tone of 1 kHz with an
amplitude of 25 mV. The audio frequency was varied in 100 Hz steps from 100 Hz to 5 kHz.

From 3.3 kHz upwards there was no significant change in audio power therefore this is not
shown on the plot.

Modulation Limiting Capability

Measurements were made relative to a single 1 kHz audio tone at an amplitude of 25 mV. The
amplitude was then increased in 6 dB steps to prove that the EUT utilises a modulation limiting
filter.

Further results can be obtained from the reports required for MED approval.

Environmental Conditions

Ambient Temperature 23.1°C
Relative Humidity 34.3%
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Test Results
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Product Service

Transmit - Voice, 8291 kHz, Frequency Response, Modulation Requirement Plot

Audio Frequency (Hz)

Audio Power
{dB rel to1 k)

-40

45

Audio Power (dB rel to 1 kHz)

Transmit - Voice, 8291 kHz, Modulation Limiting Capability, Modulation Requirement Plot

-10

RF Output Power
(dB rel to max result)

-15

Audio Input Power {dB relto25 mW)
T

&
T T » d

10 15 0 15 30

/

RF Qutput Power versus Audio Input Power
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FCC 47 CFR 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.

FCC 47 CFR Part 2, Limit Clause 2.1047

Voice modulated communication equipment. A curve or equivalent data showing the frequency
response of the audio modulating circuit over a range of 100 to 5000 Hz shall be submitted. For
equipment required to have an audio low-pass filter, a curve showing the frequency response of
the filter, or of all circuitry installed between the modulation limiter and the modulated stage
shall be submitted.

Equipment which employs modulation limiting. A curve or family of curves showing the
percentage of modulation versus the modulation input voltage shall be supplied. The

information submitted shall be sufficient to show modulation limiting capability throughout the
range of modulating frequencies and input modulating signal levels employed.
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Product Service
TRANSMITTER POWER

Specification Reference

FCC 47 CFR Part 80, Clause 80.215

FCC 47 CFR Part 2, Clause 2.1046

Equipment Under Test and Modification State

TT-6366B - Modification State 1

S/N: System:
Control Unit: 0901770177
Antenna Tuning Unit: 0000000001
Transceiver Unit: 0000000004

Date of Test

25 November 2015

Test Equipment Used

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

Test Procedure

This test was performed in accordance with FCC 47 CFR Part 2, clause 2.1046.

Remarks

The EUT was connected to a power meter sensor via the antenna switching unit. Audio tones at
400 Hz and 1800 Hz were input to the EUT at a level of 650 mV which was 10 dB greater than
that necessary to produce rated PEP. The peak envelope power (PEP) was measured and
recorded as per the tables below.

Environmental Conditions

Ambient Temperature 22.3°C
Relative Humidity 34.1%
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Test Results

Transmit - Voice
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, 2182 kHz, Transmitter Power Results

&

Product Service

Result (dBm)

Result (W)

50.98

125.3

Transmit - Voice

, 4125 kHz, Transmitter Power Results

Result (dBm)

Result (W)

50.99

125.6

Transmit - Voice

, 6215 kHz, Transmitter Power Results

Result (dBm)

Result (W)

50.84

121.2

Transmit - Voice

, 8291 kHz, Transmitter Power Results

Result (dBm) Result (W)
50.88 122.4
Transmit - Voice, 12290 kHz, Transmitter Power Results
Result (dBm) Result (W)
50.56 113.8
Transmit - Voice, 16420 kHz, Transmitter Power Results
Result (dBm) Result (W)
50.86 121.8
Transmit - Voice, 25188 kHz, Transmitter Power Results
Result (dBm) Result (W)
50.43 110.3
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FCC 47 CFR Part 80, Limit Clause 80.215 (d)

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

e 2182kHz-400W
e 4000 kHz to 275000 kHz - 1.5 kW

FCC 47 CFR Part 80, Limit Clause 80.909

The single sideband radiotelephone must be capable of operating on maritime frequencies in
the band 1710 to 27500 kHz with a peak envelope output power of at least 120 watts for J3E
emission on 2182 kHz and J3E emission on the distress and safety frequencies listed in §
80.369(b).
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2.7.1

2.7.2

2.7.3

2.7.4

2.7.5

2.7.6

COMMERCIAL-IN-CONFIDENCE

SUPPRESSION OF INTERFERENCE ABOARD SHIPS

Specification Reference

FCC 47 CFR Part 80, Clause 80.217 (b)

Equipment Under Test and Modification State

TT-6366B - Modification State 1
S/N: System:
Control Unit: 0901770177

Antenna Tuning Unit: 0000000001
Transceiver Unit: 0000000004

Date of Test

25 November 2015

Test Equipment Used

&

Product Service

The maijor 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 2,

clause 2.1051.

Remarks

The receiver antenna port of the EUT was directly connected to a spectrum analyser. For
measurements at frequencies less than 150 kHz a 1 kHz RBW was chosen and 100 kHz RBW

was chosen for frequencies greater than 150 kHz.

Environmental Conditions

Ambient Temperature 23.4 -23.8°C
Relative Humidity 34.9%
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2.7.7 Test Results
Transmit - Voice, 25188 kHz Suppression of Interferance Aboard Ships Results
Frequency of Interfering Emissions Power to Artificial Antenna (uW) Power to Artificial Antenna (dBm)
9 kHz to 30 MHz 0.005374 -52.697
30 MHz to 100 MHz 0.005825 -52.347
100 MHz to 300 MHz 0.005665 -52.468
300 MHz to 1000 MHz 0.008970 -50.472

Transmit - Voice, 25188 kHz, 9 kHz to 150 kHz, Suppression of Interferance Aboard Ships Plot

B Keysight Spectrum Analyzer - Swept S4 = || o k]
RE E NSE:IH 01:06:4 2 |

Marker 1 10.833000 kHz T Avg Type: Log-Pwr Peak Search

PNO: Close (e 17ig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 40 dB

Mkr1 10.833 kHz NextPeak
Ref 10.00 dBm -68.361 dBm

Next Pk Right
Next Pk Left

Marker Delta ‘

Mkr—CF ‘

|
Mkr—RefLvi ‘
|

e —— ——— ——— ———————————— s e

#Res BW 1.0 kHz #VBW 3.0 kHz Sweep 2.867 ms (1001 pts)

e STATUS
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Transmit - Voice, 25188 kHz, 150 kHz to 30 MHz, Suppression of Interferance Aboard Ships
Plot

ﬁ Keeysight Spectrum Analyzer - Swept SA : ==

Marker 1 29.701500000 MHz o Avg Type: Log-Pwr TR M Peak Search
PHO: Trig: Free Run Avg|Hold:>100/100

#Atten: 40 dB

Mkr1 29.702 MHz NextPeak
Ref 30.00 dBm -52.697 dBm

Next Pk Right

Next Pk Left

Marker Deita

Mkr—RefLvi

AT e Aoty

Start 0.15 MHz Stop 30.00 MHz
HRes BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

Msc STATUS

Transmit - Voice, 25188 kHz, 30 MHz to 100 MHz, Suppression of Interferance Aboard Ships
Plot

BN Keysight Spectrum Anslyzes - Swept 54

o s e —
Marker 1 59.680000000 MHz Avg Type: Log-Pwr Peak Search
PNO: Fast . Trig: Free Run Avg|Hold:>100/100 X

IFGain:Low #Atten: 40 dB
NextPeak

Ref 30.00 dBm

Next Pk Right

Next Pk Left

Marker Deita

Mkr—RefLvi

#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
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Transmit - Voice, 25188 kHz, 100 MHz to 300 MHz, Suppression of Interferance Aboard Ships

Plot

B Keysight Spectrum Analyzer - Swept SA

Marker 1 152.800000000 MHz ) Avg Type: Log-Pwr
PNO: Fast (e 17ig: Free Run Avg[Held:>100/100
n:Low #Atten: 40 dB

Mkr1 152.8 MHz
Ref 30.00 dBm -52.468 dBm

’1

ittt bbb s e sl el ot e ettt S P e gt m i

Start 100.0 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

= || el

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvi

More
10of2

Transmit - Voice, 25188 kHz, 300 MHz to 1000 MHz, Suppression of Interferance Aboard Ships

Plot

B Keysight Spectrum Analyzer - Swept SA

Marker 1 894.300000000 MHz ) - Avg Type: Log-Pwr
PNO: Fast Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Aten: 40 dB
Mkr1 894.3 MHz
Ref 30.00 dBm -50.472 dBm

1

bt el e A s N ARy s Attty At g

Start 0.3000 GHz Stop 1.0000 GHz
HRes BW 100 kHz #VBW 300 kHz Sweep 2.333 ms (1001 pts)

Msc STATUS

= || kSl

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Deita

Mkr—RefLvi
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FCC 47 CFR 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 yW
Below 30 MHz 400
30 to 100 MHz 4,000
100 to 300 MHz 40,000
Over 300 MHz 400,000
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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 2.2 - Bandwidths
Audio Analyser Hewlett Packard 8903B 44 12 7-Oct-2016
Attenuator (10dB, 10W) Texscan HFP-50N 468 12 22-Jun-2016
Audio Analyser Hewlett Packard 8903B 576 12 8-Jun-2016
Power Supply Unit Farnell H60-25 1092 - O/P Mon
Power Supply Hewlett Packard 6104A 1948 - TU
Multimeter Iso-tech IDM101 2422 12 22-Jan-2016
Hygrometer Rotronic 1-1000 2891 12 19-Aug-2016
PXA Signal Analyser Keysight N9030A 4654 12 8-Oct-2016
Technologies
Antenna Switching Unit Thrane and Thrane TT6384B - - O/P Mon
Section 2.2 - Transmitter Frequency Tolerances
Audio Analyser Hewlett Packard 8903B 44 12 7-Oct-2016
Counter Hewlett Packard 53181A 159 12 27-May-2016
Power Supply Unit Farnell H60-25 1092 - O/P Mon
Chamber Montford 8ft Cubed 2127 12 22-May-2016
Multimeter Iso-tech IDM101 2422 12 22-Jan-2016
Rubidium Frequency Standard | Symmetricom 8040C 3490 12 8-Apr-2016
Section 2.3 - Spurious Emissions at Antenna Terminals
Audio Analyser Hewlett Packard 8903B 44 12 7-Oct-2016
Attenuator (10dB, 10W) Texscan HFP-50N 468 12 22-Jun-2016
Audio Analyser Hewlett Packard 8903B 576 12 8-Jun-2016
Signal Generator Marconi 2031 762 12 5-Jun-2016
Power Supply Unit Farnell H60-25 1092 - O/P Mon
Power Supply Hewlett Packard 6104A 1948 - TU
Multimeter Iso-tech IDM101 2422 12 22-Jan-2016
Hygrometer Rotronic 1-1000 2891 12 19-Aug-2016
Network Analyser Rohde & Schwarz ZVA 40 3548 12 2-Sep-2016
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 7-Sep-2016
PXA Signal Analyser Keysight N9030A 4654 12 8-Oct-2016
Technologies
30 dB Attenuator Aeroflex Weinschel 813033 S/IN: 24 23-Sep-2017
SQ409
Antenna Switching Unit Thrane and Thrane TT6384B - - O/P Mon
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Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)
Section 2.5 - Emission Limitations
Audio Analyser Hewlett Packard 8903B 44 12 7-Oct-2016
Termination (50ohm, 50W) Bird 8085 472 12 10-Sep-2016
Termination (50ohm) Meca 405-1 547 12 28-Jul-2016
Audio Analyser Hewlett Packard 8903B 576 12 8-Jun-2016
DC Power Supply Hewlett Packard 6269B 742 - TU
Screened Room (5) Rainford Rainford 1545 36 20-Dec-2017
Signal Generator Rohde & Schwarz SMLO1 1590 12 20-Apr-2016
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Antenna (Bilog) Chase CBL6143 2904 24 11-Jun-2017
Antenna (Biconnical) Schaffner VBAG6106A 3107 12 11-Sep-2016
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 2-Nov-2016
7m Armoured RF Cable SSI Cable Corp. 1501-13-13-7m 3600 - TU
WA(-)
9m RF Cable (N Type) Rhophase NPS-2303-9000- 3791 - TU
NPS
Multimeter Fluke 177 3833 12 16-Jun-2016
Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916 - TU
Mast Controller maturo Gmbh NCD 3917 - TU
Hygropalm Temperature and Rotronic HP21 4410 12 15-Apr-2016
Humidity Meter
30 dB Attenuator Aeroflex Weinschel 813033 S/N: 24 23-Sep-2017
SQ409
Antenna Switching Unit Thrane and Thrane TT6384B
Section 2.6 - Modulation Requirements
Audio Analyser Hewlett Packard 8903B 44 12 7-Oct-2016
Attenuator (10dB, 10W) Texscan HFP-50N 468 12 22-Jun-2016
Power Supply Unit Farnell H60-25 1092 - O/P Mon
Multimeter Iso-tech IDM101 2422 12 22-Jan-2016
Hygrometer Rotronic 1-1000 2891 12 19-Aug-2016
Section 2.7 - Transmitter Power
Audio Analyser Hewlett Packard 8903B 44 12 7-Oct-2016
Audio Analyser Hewlett Packard 8903B 576 12 8-Jun-2016
Power Supply Unit Farnell H60-25 1092 - O/P Mon
Power Supply Hewlett Packard 6104A 1948 - TU
Multimeter Iso-tech IDM101 2422 12 22-Jan-2016
Hygrometer Rotronic 1-1000 2891 12 19-Aug-2016
Power Reflection Meter Rohde & Schwarz NRT S/N: 24 12-Aug-2017
748100
Antenna Switching Unit Thrane and Thrane TT6384B - - O/P Mon
Section 2.8 - Suppression of Interference Aboard Ships
Power Supply Unit Farnell H60-25 1092 - O/P Mon
Multimeter Iso-tech IDM101 2422 12 22-Jan-2016
Hygrometer Rotronic 1-1000 2891 12 19-Aug-2016
PXA Signal Analyser Keysight N9030A 4654 12 8-Oct-2016
Technologies

The Antenna Switching Unit was used to switch the output impedance to 50 Q from a 10 Q input

impedance for use on 2182

kHz.

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 -

Bandwidths + 58.05 Hz
Transmitter Power +0.70dB
Transmitter Frequency Tolerances +11Hz
Spurious Emissions at Antenna Terminal + 3.454 dB

Suppression of Interference Aboard Ships -

Radiated Spurious Emissions +3.08 dB

Authorisation of Transmitters for Licensing -

Requirements for Selective Calling Equipment -

Document 7592991 Report 01 Issue 1 Page 54 of 56

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

&

Product Service

SECTION 4

ACCREDITATION, DISCLAIMERS AND COPYRIGHT

Document 7592991 Report 01 Issue 1 Page 55 of 56

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

&

Product Service

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
TOV SUD Product Service

© 2015 TUV SUD Product Service
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ANNEX A

CUSTOMER DECLARATIONS
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Thrane & Thrane A/S

Declaration of Conformity with FCC §80.203

The undersigned of this letter declares that the following equipment complies with the requirements con-
tained in the FCC §80.203 (Authorisation of transmitters for licensing) of the Commission's rules.

Equipment
Type No. Description Part No.
TT-6366B SAILOR 6366 TU MF/HF 150W DSC Class A FCC 4063668

FCC Identifier
ROJ6300B

Manufacturer
Thrane & Thrane A/S Lundtoftegéardsvej 93D, DK-2800 Kgs. Lyngby, Denmark
Industrivej 30, DK-9490 Pandrup, Denmark

Place and Date
Kgs- Lyngby, 18 December 2015

HL e

Chief Finarfcial Officer
Svend Age Lundgaard Jensen

3=

Document number. 99-149746-B

Thrane & Thrane AS trading as Cobham SATCOM -
Lunduoftagirdsve] 930, DK-2800 Kgs. Lyngby. Denmark DNV fediorvbaid
T+4539 558600 « F+45 19 558888 - Comp. reg: 657246 18 * SATCOM e
Page 1of 1
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Thrane & Thrane A/S

Declaration of Conformity with FCC §80.225

The undersigned of this letter declares that the following Class-A ship station equipment complies with the
requirements contained in the FCC §80.225 (Requirements for selective calling — DSC ) of the Commission's

rules.

Equipment

Type No. Description Part No.
TT-63668B SAILOR 6366 TU MF/HF 150W DSC Class A FCC 4063668

FCC Identifier
ROJ6300B

Manufacturer
Thrane & Thrane A/S Lundtoftegardsvej 93D, DK-2800 Kgs. Lyngby, Denmark
Industrivej 30, DK-9490 Pandrup, Denmark

Place and Date
Kgs- Lyngby, 18 December 2015

IL e

Chief Finarfcial Officer
Svend Age Lundgaard Jensen

Cuallry
Mamigernent
System
Document number: 99-149750-A i& R .
DS/EN 180 9001
i

Thrane & Thrane A/S trading as Cobham SATCOM

Lundtoftegardsve] 93D, DK-2800 Kgs. Lynghy, Denmark

T+45395583 00 - F +4539 55 BB 88 - Comp. reg.: 65 72 46 18 - SATCOM.info@cabham.com - cobham.com
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ANNEX B

SOFTWARE DECLARATION
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L OBy

Cobham SATCOM
Industrivej 30

9490 Pandrup

To whom it may concern A

Date: 15-12-2015

STATEMENT

Software version 2.07 was used during type approval of TT-6366B at TUV SUD.
Software version 2.08 is the version to be on the certificate.
The changes between the versions are described below:
o Alignment of pos/LAN input setup like in AIS, Navtex and radio — A products
e Firefox 41 support added

e two-tone signal replace single tone in connection with transmitter selftest

We state that the changes have no impact to the type approval measurements, which were

cerried out in accordance with FCC reguirements.

Project Manager, R&D

Lasse A. Knudsen

Y... 2L Ly

Thrane & Thrane A/S trading as Cobham SATCOM

www,cobham.com
Registered no.: DK - 65 72 46 18. Registered address: Lundtoftegaardsvej 93 D, 2800 Kgs. Lyngby, Denmark

. B.2
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