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1 Report Summary

1.1 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 04 May 2017
Table 1
1.2 Introduction
Applicant Inmarsat Global Ltd
Manufacturer Inmarsat Global Ltd

Model Number(s)

Serial Number(s)

GSPS Core Module 2.0
IHG0000198 and IHG0000175

Hardware Version(s) HWID3203
Software Version(s) ER-V01.07.00
Number of Samples Tested 2

Test Specification/Issue/Date FCC 47 CFR Part 2 (2015)
FCC 47 CFR Part 25 (2015)

Industry Canada RSS-170: Issue 3 (2015)
Industry Canada RSS-GEN: Issue 4 (2014)

Order Number 57-00141-01/1
Date 03-June-2016
Date of Receipt of EUT 10-January-2017
Start of Test 16-January-2017

Finish of Test
Name of Engineer(s)

Related Document(s)

COMMERCIAL-IN-CONFIDENCE

16-February-2017
Dan Ralley and Graeme Lawler

ANSI C63.4 (2014)
KDB 971168 D01 v02r02
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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 25, FCC 47 CFR Part 2 and Industry Canada RSS-170 and
Industry Canada RSS-GEN is shown below.

Section Specification Clause Test Description Result Comments/Base
Standard
FCCPt25 | FCCPt2 RSS-170 RSS-GEN
Configuration: Inmarsat Transmitting
2.1 - 2.1047 (d) - - Modulation Characteristics Declaration
2.2 - 2.1049 - 6.6 Occupied Bandwidth Pass
23 25.202(d) 2.1055 5.2 - Frequency Tolerance Pass
2.4 25.202(f) 2.1051 5.4.3.1 6.13 Spurious Emissions at Antenna Terminals Pass
2.5 25.202(f) 2.1053 5.4.3.1 6.13 Radiated Spurious Emissions Pass ANSI C63.4 (2014)
2.6 25.204 - 5.3 - Equivalent Isotropic Radiated Power Pass
2.7 25.216 2.1051 5.4.3 - Limits on Emissions from Mobile Earth Stations for Protection of Pass
Aeronautical Radionavigation-Satellite Service

Table 2
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Declaration of Build Status
Manufacturer
Country of origin
UK Agent
Technical Description
Model No
Part No

Serial No

Drawing Number
Build Status
Software Issue

Hardware Issue

Highest Internally Generated

Frequency
FCC ID

Industry Canada ID

Product Service

Inmarsat Global Ltd.

Spain

Inmarsat Global Ltd.

Inmarsat GSPS Core Module 2.0

GSPS Core Module 2.0

n/a

IHG0000198,IHG0000196,IHG0000175,IHGO00013
7

57 00141 _2v1C_03

S3.0

ER-V01.07.00

HWID3203

3350MHz

YCT-GSPSCM2

8944A-GSPSCM2

Signature Ari Tastula

Date 12.01.2017

D of B S Serial No

Note: This document has been prepared to enable manufacturers with no mechanism for producing
their own Declaration of Build Status, to declare the build state of the equipment submitted for test.

No responsibility will be accepted by TUV SUD Product Service as to the accuracy of the
information declared in this document by the manufacturer.

COMMERCIAL-IN-CONFIDENCE
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1.5 Product Information

15.1 Technical Description

Product Service

GSPS Satellite Phone Core Module for Inmarsat GMR2+ satellite network. Inmarsat GSPS CM v2
is a Satellite Phone Core Module/Modem which will provide satellite telephony, voice mail, text,
email messaging and paging services to users within the Inmarsat global satellite network system.

1.6 Deviations from the Standard

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

1.7 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.

Modification State

Description of Modification still fitted to EUT

Modification Fitted By

Date Modification
Fitted

Serial Number: IHG0000198

0

| As supplied by the customer

| Not Applicable

| Not Applicable

Serial Number: IHG0000175

0

| As supplied by the customer

| Not Applicable

| Not Applicable

Table 3

COMMERCIAL-IN-CONFIDENCE
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1.8 Test Location

Product Service

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

Test Name

Name of Engineer(s)

Accreditation

Configuration: Inmarsat Transmitting

Occupied Bandwidth Dan Ralley UKAS
Frequency Tolerance Dan Ralley UKAS
Spurious Emissions at Antenna Terminals Dan Ralley UKAS
Radiated Spurious Emissions Graeme Lawler UKAS
Equivalent Isotropic Radiated Power Dan Ralley UKAS
Limits on Emissions from Mobile Earth Stations for Dan Ralley UKAS
Protection of Aeronautical Radionavigation-Satellite
Service
Table 4

Office Address:

Octagon House

Concorde Way

Segensworth North

Fareham

Hampshire

PO15 5RL

United Kingdom

COMMERCIAL-IN-CONFIDENCE
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2 Test Detaills

21 Modulation Characteristics
211 Specification Reference

FCC 47 CFR Part 2, Clause 2.1047 (d)
212 Declaration

The data below was supplied:

RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz 3.29 dB
Ref 46.1 dBm ~Att 10 dB SWT 10 ms 9.246795 ms
Ooff$et 31]1 dB Markdr 1 [T1]] ||
40 —-234_20 dBm
-91.666667 us
L
TRG
LvL
-2
1
PRN
o TRe 0. 2 ae
—-10
—-20
0
o
- -50
Center 1.643675 GHz 1 ms/
Date: 24_0CT.2013 12:49:41

Figure 1 — Transmission Period
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RBW 1 MHz Marker 1 [T1 ]
“*VBW 3 MHz —-24 .57 dBm
Ref 46.1 dBm “Att 10 dB SWT 2.5 ms -8.935897 ps
OFffset 31]1 dB Deltg 1 [T1 ] ||
— 40 = 55 dB
2.270154 ms
e | 5o [
TRG
LVL
—20:
—10
PRN
o TRG O_2  dBm
—-10
—-20 i
ﬂ“ w
—-50
Center 1.643675 GHz 250 ps/
Date: 24 _0CT.2013 12:45:37
Figure 2 — Transmitter On Time
RBW 30 kHz
*VBW 100 kHz
Ref 46.1 dBm ~Att 10 dB SWT 2.5 ms
Ooff$et 31]1 dB ||
—40

/AMMW\WV‘WWWWWW\A\
al

—-50

Center 1.643675 GHz 250 ps/

Date: 24.0CT.2013 12:58:01

Figure 3 — Transmission Burst

COMMERCIAL-IN-CONFIDENCE
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DMSK
SR 67.708 kHz Error Signal

Ref 35.1 dBm CF 1.643675 GHz Phase

B I A \ |
Phase | o 1 1 . I [T
dea BT 4 Iy | | Ty
S {1 P AT L I AT Ty Ly TN y
aear [ TPV IET T, 1 LA A Ly T ARIL T L T
LA LY YT ) A A RO R
,_E I 110 A 1A R
N AN LA [ A
L { L I T e=
L 1 I
—2 sym Symbols 14.775 sym/ 145.75 sym
FILT SR 67.708 kHz :ﬁZMod Acc
Ref 35.1 dBm CF 1.643675 GHz
G Current_Sweep Statistic Count 100 of 100 (std AVG)
Result Peak atSym RMS AVG StdDev 95pctl [Total PK Unit
EVM 3.345 9.340 37 3.149 2.775 1.489 5.575 13.407 %

VMagnitude Err 1.696 _2.879 1 1.473 _ 1.256 __0.779 3.992 %

Phase Error 1.82 6.17 36 1.77 0.00 177 ~7.86 | deg
CarrierfFreq Err 264.87 262.69 | 262.68 2.30 265.74 | Hz
Ampt_Droop ~0.07 ~0.07 ~0.07 | -43.20 dB

Origin Offset | -32.09 —33.54 | -33.58 | -53.89 dB
Gain Imbalance| -0.03 0.00 0.00 | -42.51 dB LvL
Att Quadrature Err| _ 0.68 0.56 0.04 0.56 deg
30 dB RHO 0.998881] 0.999009 0.999009] 0-000097
Vean Power 33.85 | __34.10 1| 33.84| 33.84| -2.52 34.28 | _dBm
SNR_(MERY 29.51 30.08 | _30.07 3.74 dB

Date: 28.0CT.2013 09:03:58

Figure 4 — Modulation Results

FCC 47 CFR Part 2, Limit Clause 2.1047 (d)

A curve or equivalent data which shows that the equipment will meet the modulation requirements
of the rules under which the equipment is to be licensed.

COMMERCIAL-IN-CONFIDENCE Page 9 of 63
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2.2

221

2.2.2

2.2.3

224

2.2.5

2.2.6

Product Service

Occupied Bandwidth
Specification Reference

FCC 47 CFR Part 2, Clause 2.1049
Industry Canada RSS-GEN, Clause 6.6

Equipment Under Test and Modification State

GSPS Core Module 2.0, S/N: IHG0000175 - Modification State 0

Date of Test

16-January-2017

Test Method

This test was performed in accordance with KDB 971168 D01, Clause 4.2.
Environmental Conditions

Ambient Temperature  20.1 °C
Relative Humidity 28.9 %

Test Results

Inmarsat Transmitting

Occupied Bandwidth (kHz)

1626.675 MHz 1643.675 MHz 1660.475 MHz
60.897 62.821 62.500
Table 5

FCC 47 CFR Part 2, Limit Clause 2.1049

None specified.

Industry Canada RSS-GEN, Limit Clause

None specified.

COMMERCIAL-IN-CONFIDENCE Page 10 of 63
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2.2.7

This test was carried out in RF Laboratory 1.

Test Location and Test Equipment Used

Product Service

O/P Mon — Output Monitored using calibrated equipment

COMMERCIAL-IN-CONFIDENCE

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due

(months)
Attenuator (20dB/2W) Pasternack PE7004-20 489 12 14-Dec-2017
Rubidium Standard Rohde & Schwarz XSRM 1316 6 05-Mar-2017
Crystal Detector Hewlett Packard 8470B 1320 12 08-Jun-2017
Spectrum Analyser Rohde & Schwarz FSU26 2747 12 29-Jan-2017
Hygrometer Rotronic 1-1000 3220 12 23-Aug-2017
Combiner/Splitter Weinschel 1506A 3877 12 30-Mar-2017
Frequency Standard Spectracom Sjgg_r&%};nc 1200- 4393 6 05-Mar-2017
1 metre N-Type Cable Florida Labs HM§'235SP'39'4' 4510 |12 26-May-2017
1 metre K-Type Cable Florida Labs mg-wosmm- 4520 |12 16-Feb-2017
2 Channel PSU Rohde & Schwarz HMP2020 4735 - O/P Mon

Table 6
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2.3 Frequency Tolerance
2.3.1 Specification Reference
FCC 47 CFR Part 25, Clause 25.202(d)
FCC 47 CFR Part 2, Clause 2.1055
Industry Canada RSS-170, Clause 5.2
2.3.2 Equipment Under Test and Modification State
GSPS Core Module 2.0, S/N: IHG0000175 - Modification State 0
233 Date of Test
18-January-2017 to 25-January-2017
234 Test Method
The test was performed in accordance with FCC 47 CFR Part 2, Clause 2.1055.

2.3.5 Environmental Conditions

Ambient Temperature  21.1 °C
Relative Humidity 26.1 %

2.3.6 Test Results

Inmarsat Transmitting

Temperature 1643.675 MHz
48VDC 5.0V DC 52V DC

Frequency Frequency Frequency Frequency Frequency Frequency

Error (%) Error (ppm) Error (%) Error (ppm) Error (%) Error (ppm)
-30.0°C -0.00004 -0.36504 -0.00026 -2.57959 -0.00006 -0.63273
-20.0°C 0.00006 0.60839 -0.00005 -0.49888 0.00006 0.57189
-10.0°C -0.00001 -0.13385 0.00004 0.35287 0.00008 0.76657
0.0°C -0.00016 -1.59399 0.00001 0.13385 -0.00002 -0.19469
+10.0°C 0.00006 0.62056 0.00019 1.92252 -0.00005 -0.52322
+20.0°C 0.00015 1.48448 0.00001 0.08517 -0.00017 -1.66700
+30.0°C -0.00002 -0.15818 -0.00004 -0.35287 -0.00011 -1.05860
+40.0°C 0.00005 0.51105 0.00000 -0.03650 0.00000 -0.03650
+50.0°C 0.00020 2.01986 0.00015 1.46014 -0.00001 -0.08517

Table 7

COMMERCIAL-IN-CONFIDENCE Page 12 of 63
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2.3.7

COMMERCIAL-IN-CONFIDENCE

FCC 47 CER Part 25, Limit Clause 25.202(d)

Product Service

The carrier frequency of each earth station transmitter authorized in these services shall be
maintained within 0.001 percent of the reference frequency.

Industry Canada RSS-170, Limit Clause 5.2

For mobile earth station equipment, the carrier frequency shall not depart from the reference
frequency by more than £10 ppm.

Test Location and Test Equipment Used

This test was carried out in RF Laboratory 1.

O/P Mon — Output Monitored using calibrated equipment

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due

(months)
Climatic Chamber Votsch VT4002 161 - O/P Mon
Attenuator (20dB/ 2W) Pasternack PE7004-20 489 12 14-Dec-2017
Multimeter Fluke 79 Series Il 611 12 14-Sep-2017
Rubidium Standard Rohde & Schwarz XSRM 1316 6 05-Mar-2017
Crystal Detector Hewlett Packard 8470B 1320 12 08-Jun-2017
Thermocouple Fluke 51 3174 |12 22-Dec-2017
Network Analyser Rohde & Schwarz ZVA 40 3548 12 15-Sep-2017
Combiner/Splitter Weinschel 1506A 3877 12 30-Mar-2017
Calibration Unit Rohde & Schwarz ZV-254 4368 12 08-Sep-2017
Frequency Standard Spectracom gjggfge%gnc 1200- 4393 6 05-Mar-2017
1 metre N-Type Cable Florida Labs mg'zs‘r’sp'?’g"" 4510 |12 26-May-2017
1 metre K-Type Cable Florida Labs mg-mosp-sgA- 4520 12 16-Feb-2017
PXA Signal Analyser Keysight Technologies N9030A 4654 12 06-Oct-2017
2 Channel PSU Rohde & Schwarz HMP2020 4735 - O/P Mon

Table 8
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2.4

24.1

2.4.2

2.4.3

244

245

Product Service

Spurious Emissions at Antenna Terminals
Specification Reference

FCC 47 CFR Part 2, Clause 2.1051

FCC 47 CFR Part 25, Clause 25.202(f)
Industry Canada RSS-170 Clause 5.4.3.1
Industry Canada RSS-GEN, Clause 6.13

Equipment Under Test and Modification State

GSPS Core Module 2.0, S/N: IHG0000175 - Modification State 0

Date of Test

23-January-2017 to 16-February-2017

Test Method

The test was performed in accordance with KDB 971168 D01, Clause 6.
Environmental Conditions

Ambient Temperature  21.0-23.3 °C
Relative Humidity 254-344%

COMMERCIAL-IN-CONFIDENCE Page 14 of 63
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2.4.6 Test Results

Inmarsat Transmitting

| Eeysight Spectrum Analyzer - Swept SA

Marker 1 1.626669989980 GHz Trig Delay1.0 ps ~ Avg Type: RMS
Gate: LO PNO: Wide -+ 1rig: Externali
IFGain:Low #Atten: 32 dB
Ref Offset 28.5 dB Mkr1 1.626 670 0 GHz

Ref 32.91 dBm 27.01 dBm

Center 1.6266750 GHz Span 1.000 MHz
#Res BW 4.3 kHz #VBW 100 kHz* #Sweep 1.000 s (500 pts)

= STATUS

Figure 5 - 1626.675 MHz - Emission Mask

[ EEytight Spectrum Anshyzer - Swept SA

Marker 1 82.559700 kHz ) Avg Type: RMS
PNO: Close ~»—  17ig: Externalt
IFGain:Low Atten: 6 dB

Ref Offset 26.55 dB
Ref 0.00 dBm

Stop 150.00 kHz
#VBW 300 kHz* #Sweep 20.00 s (10001 pts

= STATUS

Figure 6 - 1626.675 MHz - 9 kHz to 150 kHz

COMMERCIAL-IN-CONFIDENCE Page 15 of 63
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== Keysight Spectrum Analyzer - Swept SA = || Gl |

Marker 1 163.930929 kHz ~ Avg Type: RMS

PNO: Wide -+ 1rig: Externali
IFGain:Low Atten: & dB
z Mkr1 163.9 kHz
Ref Offset 26.55 dB
Ref 0.00 dBm 65.14 dBm

Start 150 kHz Stop 30.00 MHz
#Res BW 4.3 kHz #VBW 300 kHz* #Sweep 15.00 s (15000 pts)

MsG STATUS

Figure 7 - 1626.675 MHz - 150 kHz to 30 MHz

[ EEytight Spectrum Anshyzer - Swept SA

Marker 1 981.666083304 MHz ) : Avg Type: RMS
Gte: L PNO: Fast —+—  Trig: Externall

IFGain:Low Atten: & dB
i Mkr1 981.67 MHz
B e 213 98 -67.79 dBm

Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* #Sweep 20.00 s (20000 pts)

MsG STATUS

Figure 8 - 1626.675 MHz - 30 MHz to 1 GHz

COMMERCIAL-IN-CONFIDENCE Page 16 of 63
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[ Keysight Spectrum Anabyzer - Swept A = || ar ]
C ENSE T ALIGN AUT 09:39:49 AM Jan 24, 2017
Avg Type: RMS T

Marker 1 1.626665666642 GHz _
Gate: LO NFE PNO: Fast —+— Trig: External
IFGain:Low Atten: 22 dB

Ref Offset 26.3 dB
Ref 40.00 dBm

Start 1.000 GHz Stop 3.000 GHz
#Res BW 100 kHz #VBW 300 kHz* #Sweep 40.00 s (40000 pts)

MsG STATUS

Figure 9 - 1626.675 MHz - 1 GHz to 3 GHz

[ KEytight Spectrurm Anabyzer - Swept S4

Marker 1 3.253364381839 GHz : Avg Type: RMS
PNO: Fast ~—s— 1rig: Externali Avg|Hold: 105105

IFGain:Low Atten: 6 dB

. Mkr1 3.253 364 GHz
R G0 Jae -47.065 dBm

Start 3.0000 GHz Stop 3.5000 GHz
#Res BW 30 kHz #VBW 300 kHz* Sweep 151.7 ms (35000 pts)

M5G STATUS

Figure 10 - 1626.675 MHz - 3 GHz to 3.5 GHz

COMMERCIAL-IN-CONFIDENCE Page 17 of 63
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| Keysight Spectrum Anshyzes - Swept SA

Marker 1 3.501200034287 GHz _ ~ Avg Type: RMS
PNO: Fast —»— 1rig: Externall
HIFGain:Low #Atten: 0 dB

Ref Offset29.4 dB
Ref 0.00 dBm

Start 3.5000 GHz Stop 4.0000 GHz
#Res BW 30 kHz #VBW 300 kHz* #Sweep 35.00 s (35000 pts)

= STATUS

Figure 11 - 1626.675 MHz - 3.5 GHz to 4 GHz

[ EEytight Spectrum Anshyzer - Swept SA

Marker 1 4.014900425726 GHz ) - Avg Type: RMS
G PNO: Fast —+—  Trig: Externall

#FGain:Low #Atten: 0 dB
Mkr1 4.014 900 GHz

Ref Offzet 29.9 dB
Ref 0.00 dBm -69.03 dBm

Start 4.0000 GHz Stop 4.5000 GHz
#Res BW 30 kHz #VBW 300 kHz* #Sweep 35.00 s (35000 pts)

= STATUS

Figure 12 - 1626.675 MHz - 4 GHz to 4.5 GHz

COMMERCIAL-IN-CONFIDENCE Page 18 of 63
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== Keysight Spectrum Analyzer - Swept SA
Marker 1 4.879982285208 GHz _ ~ Avg Type: RMS
PNO: Fast —»—  1rig: Externall Avg|Held: 1051105
IFGain:Low Atten: & dB
Mkr1 4.879 982 GHz

Ref Offset 33.8 dB
Ref 0.00 dBm -40.378 dBm

Start 4.5000 GHz Stop 5.0000 GHz
#Res BW 30 kHz #VBW 300 kHz* Sweep 151.7 ms (35000 pts)

= STATUS

Figure 13 - 1626.675 MHz - 4.5 GHz to 5 GHz

[ EEytight Spectrum Anshyzer - Swept SA
Marker 1 5.211434612418 GHz i * Avg Type: RS
G PNO: Fast ~—s—  1rig: Externali Avg|Held: 1051105
#FGain:Low #Atten: 0 dB
Mkr1 5.211 435 GHz
Ref Offset 29.9 dB
Ref 0.00 d&m -70.670 dBm

Start 5.0000 GHz Stop 5.5000 GHz
#Res BW 30 kHz #VBW 300 kHz* Sweep 151.7 ms (35000 pts)

= STATUS

Figure 14 - 1626.675 MHz - 5 GHz to 5.5 GHz
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== Keysight Spectrum Analyzer - Swept SA
Marker 1 5.738635389583 GHz _ ~ Avg Type:RMS
PNO: Fast —»— 1rig: Externall Avg|Held: 1051105
#IFGain:Low #Atten: 0 dB
Mkr1 5.738 635 GHz

Ref Offset 30 dB
Ref 0.00 dBm .668 dBm

Start 5.5000 GHz Stop 6.0000 GHz
#Res BW 30 kHz #VBW 300 kHz* Sweep 151.7 ms (35000 pts)

= STATUS

Figure 15 - 1626.675 MHz - 5.5 GHz to 6 GHz

[ EEytight Spectrum Anshyzer - Swept SA
) Avg Type: RMS
PNO: Fast ~»—  Trig: Externall Avg|Held: 1051105
#FGain:Low #Atten: 0 dB
Ref Offeet 30.2 4B Mkr1 6.009 843 GHz
Ref 0.00 dBm -70.694 dBm

Start 6.0000 GHz Stop 6.5000 GHz
#Res BW 30 kHz #VBW 300 kHz* Sweep 151.7 ms (35000 pts)

= STATUS

Figure 16 - 1626.675 MHz - 6 GHz to 6.5 GHz
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== Keysight Spectrum Analyzer - Swept SA
Marker 1 6.506700191434 GHz ~ Avg Type: RMS

PNO: Fast —»—  1rig: Externall Avg|Held: 1051105
IFGain:Low Atten: 6 dB

. Mkr1 6.506 700 GHz
Ref Offset 32.2 dB 41917 dBm

Ref 0.00 dBm

Start 6.5000 GHz Stop 7.0000 GHz
#Res BW 30 kHz #VBW 300 kHz* Sweep 151.7 ms (35000 pts)

= STATUS

Figure 17 - 1626.675 MHz - 6.5 GHz to 7 GHz

[ EEytight Spectrum Anshyzer - Swept SA
) Avg Type: RMS
PNO: Fast ~»—  Trig: Externall Avg|Held: 1051105
#FGain:Low #Atten: 0 dB
Ref Offect 307 dB Mkr1 7.966 442 GHz
Ref 0.00 dBm -70.444 dBm

Start 7.5000 GHz Stop 8.0000 GHz
#Res BW 30 kHz #VBW 300 kHz* Sweep 151.7 ms (35000 pts)

= STATUS

Figure 18 - 1626.675 MHz - 7.5 GHz to 8 GHz
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| Keysight Spectrum Analyzer - Swept SA

Avg Type: RMS
Gate: LO NFE PNO: Fast ~—»—  Trig: Externali Avg|Hold: 1051108
IFGain:Low Atten: 6 dB

Ref Offset 36.9 dB
Ref 0.00 dBm

Stop 18.000 GHz

| #Res BW 510 kHz #VBW 3.0 MHz* Sweep 202.7 ms (40000 pts
MKR MODE TRC| SCL X Y FUNCTION FUNCTION TH JNCTION VALUE
| 1 976004 GHz|  -34.505 dBm| |
| g N 1]¢f] 11.335339»1::, 39,537 dBm | |
| a = [ i :
6 |
7
| 8
9
B e ——
11 -
|- ; :
MSG STATL:

Figure 19 - 1626.675 MHz - 8 GHz to 18 GHz
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[ EEytight Spectrum Anshyzer - Swept SA

Marker 1 1.6436733997996 GHz g DalartOps Avg TypacRAS
: G PNO: Wide ~»— Trig: Externalt
P— IFGain:Low #Atten: 32dB

Mkr1 1.643 674 0 GHz
Ref Offset 28.5 dB
Ref 33.43 dBm 26.96 dBm

Center 1.6436750 GHz Span 1.000 MHz
#Res BW 4.3 kHz #VBW 100 kHz* #Sweep 1.000 s (500 pts)

= STATUS

Figure 20 - 1643.675 MHz - Emission Mask

[ EEysight Spectrum Anshyzer - Swept SA

Marker 1 81.974797 kHz ) = Avg Type: RMS
PNO: Close —+—  17ig: Externali

#FGain:Low Atten: 6 dB

Ref Offset 26.55 dB
Ref 0.00 dBm

Stop 150.00 kHz
#VBW 1.0 MHz* #Sweep 10.00 s (10000 pts

MsG STATUS

Figure 21 - 1643.675 MHz - 9 kHz to 150 kHz
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| Keysight Spectrum Anshyzes - Swept SA

Marker 1 163.930929 kHz ) ~ Avg Type: RMS
PNO: Wide -»— 1nig: Externall
#IFGain:Low Atten: 6 dB

Ref Offset 26.55 dB
Ref 0.00 dBm

Stop 30.00 MHz
#VBW 1.0 MHz* #Sweep 15.00 s (15000 pts

= STATUS

Figure 22 - 1643.675 MHz - 150 kHz to 30 MHz

[ EEytight Spectrum Anshyzer - Swept SA

Marker 1 998.690434522 MHz i * Avg Type: RS
G PNO: Fast ~»—  Trig: Externalt Avg|Hold: 1051105

#FGain:Low Atten: 6 dB

. Mkr1 998.69 MH
Ref Offset 27.3 dB 67 732 dBm

Ref 0.00 dBm

Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 1.0 MHz* Sweep 34.66 ms (20000 pts

= STATUS

Figure 23 - 1643.675 MHz - 30 MHz to 1 GHz
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| Keysight Spectrum Anshyzes - Swept SA

Marker 1 1.643716092902 GHz _ ~ Avg Type:RMS
PNO: Fast —»—  1rig: External Avg|Held: 1051105

#AFGain:Low Atten: 22 dB

Ref Offset 28.3 dB
Ref 40.00 dBm

Stop 3.000 GHz
#VBW 1.0 MHz* Sweep 72.00 ms (40000 pts;

= STATUS

Figure 24 - 1643.675 MHz - 1 GHz to 3 GHz

[ EEytight Spectrum Anshyzer - Swept SA

) Avg Type: RMS
PNO: Fast ~»—  Trig: Externalt Avg|Held: 1051105
IFGain:Low Atten: & dB
Ref Offset 30.1 dB Mkr1 3.287 351 GHz
Ref 0.00 dBm -43.005 dBm

Start 3.0000 GHz Stop 3.5000 GHz
#Res BW 30 kHz #VBW 300 kHz* Sweep 151.7 ms (35000 pts)

= STATUS

Figure 25 - 1643.675 MHz - 3 GHz to 3.5 GHz
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| Keysight Spectrum Anshyzes - Swept SA

Marker 1 3.501900190019 GHz

PNO: Fast —»— 1rig: Externall
HIFGain:Low #Atten: 0 dB

Ref Offset29.4 dB
Ref 0.00 dBm

Start 3.5000 GHz
#Res BW 100 kHz #VBW 1.0 MHz*

MsG

) Avg Type: RMS

AvglHeld: 105105

Stop 4.0000 GHz
Sweep 18.00 ms (10000 pts;

STATUS

Figure 26 - 1643.675 MHz - 3.5 GHz to 4 GHz

[ EEytight Spectrum Anshyzer - Swept SA

Marker 1 4.017401740174 GHz i
Gi PNO: Fast ~s—  Trig: Externall
#FGain:Low #Atten: 0 dB

Ref Offset 299 dB
Ref 0.00 dBm

Start 4.0000 GHz
#Res BW 100 kHz #VBW 1.0 MHz*

) Avg Type: RMS

Avg|Hold: 105105

Stop 4.5000 GHz
Sweep 18.00 ms (10000 pts

STATUS

Figure 27 - 1643.675 MHz - 4 GHz to 4.5 GHz
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| Keysight Spectrum Anshyzes - Swept SA

Marker 1 4.930983742393 GHz _ ~ Avg Type: RMS
PNO: Fast —»—  1rig: Externall Avg|Held: 1051105

IFGain:Low Atten: 6 dB

236 Mkr1 4.930 984 GHz
Ref 0.00 dBm -40.042 dBm

Start 4.5000 GHz Stop 5.0000 GHz
#Res BW 30 kHz #VBW 300 kHz* Sweep 151.7 ms (35000 pts)

= STATUS

Figure 28 - 1643.675 MHz - 4.5 GHz to 5 GHz

[ EEytight Spectrum Anshyzer - Swept SA

) Avg Type: RMS
PNO: Fast ~»—  Trig: Externall Avg|Held: 1051105
#FGain:Low #Atten: 0 dB

Ref Offset 299 dB
Ref 0.00 dBm

Start 5.0000 GHz Stop 5.5000 GHz
#Res BW 100 kHz #VBW 1.0 MHz* Sweep 18.00 ms (10000 pts

= STATUS

Figure 29 - 1643.675 MHz - 5 GHz to 5.5 GHz
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| Keysight Spectrum Anshyzes - Swept SA

Marker 1 5.983548354835 GHz _
PNO: Fast —»— 1rig: Externall
HIFGain:Low #Atten: 0 dB

Ref Offset 30 dB
Ref 0.00 dBm

#VBW 1.0 MHz*

) Avg Type: RMS

AvglHeld: 105105

Mkr1 5.
-69.

Stop 6.0000 GHz
Sweep 18.00 ms (10000 pts;

STATUS

Figure 30 - 1643.675 MHz - 5.5 GHz to 6 GHz

[ EEytight Spectrum Anshyzer - Swept SA

Marker 1 6.003950395040 GHz i
Gi NFE PNO: Fast ~s—  Trig: Externall
#FGain:Low #Atten: 0 dB

Ref Offset 30.2 dB
Ref 0.00 dBm

Start 6.0000 GHz

#Res BW 100 kHz #VBW 1.0 MHz*

) Avg Type: RMS

Avg|Held: 1051105

Mkr1 6.003 95 GH
-65.956 dBm

Stop 6.5000 GHz
Sweep 18.00 ms (10000 pts

STATUS

Figure 30 - 1643.675 MHz - 6 GHz to 6.5 GHz
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09:10:15 AM

) Avg Type: RMS

| Keysight Spectrum Analyzer - Swept SA
AvglHeld: 105105

Trig: Externall
Atten: 6 dB

Mkr1 6.574 645 GHz
-41.406 dBm

Marker 1 6.574644989857 GHz
PNO: Fast -

IFGain:Low

Ref Offset 32.2 dB
Ref 0.00 dBm

Stop 7.0000 GHz
Sweep 151.7 ms (35000 pts)

Start 6.5000 GHz
#Res BW 30 kHz #VBW 300 kHz*

STATUS

Figure 31 - 1643.675 MHz - 6.5 GHz to 7 GHz

[ EEytight Spectrum Anshyzer - Swept SA
) Avg Type: RMS
Trig: Externali Avg|Hold: 1051105

PNO: Fast  —+—
#FGain:Low #Atten: 0 dB

Ref Offset 30.7 dB
Ref 0.00 dBm

Stop 7.5000 GHz
Sweep 18.00 ms (10000 pts

Start 7.0000 GHz
#Res BW 100 kHz #VBW 1.0 MHz*

STATUS

Figure 32 - 1643.675 MHz - 7 GHz to 7.5 GHz
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[ Kiysight Spectrum Anslyzer - Swept SA

Marker 1 7.973347334733 GHz _
aate: PNO: Fast —»— 1rig: Externall
HIFGain:Low #Atten: 0 dB

Ref Offset 30.7 dB
Ref 0.00 dBm

#VBW 1.0 MHz*

] Avg Type: RMS

02:29:00 PM Jai

AvglHeld: 105105

Stop 8.0000 GHz
Sweep 18.00 ms (10000 pts;

STATUS

Figure 33 - 1643.675 MHz - 7.5 GHz to 8 GHz

[ EEytight Spectrum Anshyzer - Swept SA

PNO: Fast ~»-  1rig: External
IFGain:Low Atten: & dB

Gate: LO NFE

) Avg Type: RMS

Avg|Hold: 1051105

Ref Offset 36.9 dB
Ref 0.00 dBm

Start 8.000 GHz

#Res BW 510 kHz #VBW 3.0 MHz*

Stop 18.000 GHz
Sweep 202.7 ms (40000 pts|

L L

taa

T
&

STATUS

Figure 34 - 1643.675 MHz - 8 GHz to 18 GHz
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08:34:28 AM

| Keysight Spectrum Anshyzes - Swept SA

60473997996 GHz Trig Delay1.0 ps
Trig: Externali

#Atten: 32 dB

PNO:; Wide -

IFGain:Low

Marker 1 1.6
PASS

Ref Offset 285 dB
Ref 34.54 dBm

#VBW 100 kHz*

Center 1.6604750 GHz
#Res BW 4.3 kHz

) Avg Type: RMS

Mkr1 1.660 474 0 GHz
27.30 dBm

Span 1.000 MHz
#Sweep 1.000 s (500 pts)

STATUS

Figure 35 - 1660.475 MHz

- Emission Mask

[ EEytight Spectrum Anshyzer - Swept SA

Trig: Externali

Marker 1 82.101710 kHz
Atten: 6 dB

PHNO: Close =—+—
#FGain:Low

Ref Offset 26.55 dB
Ref 0.00 dBm

#VBW 1.0 MHz*

) Avg Type: RMS

Mkr1 82.102 kH
-67.12 dBm

Stop 150.00 kHz
#Sweep 10.00 s (10000 pts

STATUS

Figure 36 - 1660.475 MHz - 9 kHz to 150 kHz
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| Keysight Spectrum Anshyzes - Swept SA

Marker 1 167.911194 kHz _ ~ Avg Type: RMS
PNO: Wide -+ 1rig: Externali Avg|Held: 1051105

#IFGain:Low Atten: 6 dB

. MKkr1 167.9 kH
Ref 0.00 dBm 64,612 dBm

Stop 30.00 MHz
#VBW 1.0 MHz* Sweep 8.999 ms (15000 pts;

= STATUS

Figure 37 - 1660.475 MHz - 150 kHz to 30 MHz

[ EEytight Spectrum Anshyzer - Swept SA

Marker 1 866.957847892 MHz ) Avg Type: RMS
G PNO: Fast ~»—  Trig: Externalt Avg|Held: 1051105
#FGain:Low Atten: 6 dB

Ref Offset 27.3 dB
Ref 0.00 dBm

Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 1.0 MHz* Sweep 34.66 ms (20000 pts

= STATUS

Figure 38 - 1660.475 MHz - 30 MHz to 1 GHz
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[ Kiysight Spectrum Anslyzer - Swept SA

Marker 1 1.660516512913 GHz _ ~ Avg Type:RMS
PNO: Fast —»—  1rig: External Avg|Held: 1051105

#AFGain:Low Atten: 22 dB

Ref Offset 28.3 dB
Ref 40.00 dBm

Stop 3.000 GHz
#VBW 1.0 MHz* Sweep 72.00 ms (40000 pts;

= STATUS

Figure 39 - 1660.475 MHz - 1 GHz to 3 GHz

[ EEytight Spectrum Anshyzer - Swept SA
) Avg Type: RMS

PNO: Fast ~»—  Trig: Externalt Avg|Held: 1051105

IFGain:Low Atten: 6 dB

Ref Offect 301 dB Mkr1 3.320 952 GHz

Ref 0.00 dBm -39.172 dBm

Start 3.0000 GHz Stop 3.5000 GHz
#Res BW 30 kHz #VBW 1.0 MHz* Sweep 546.0 ms (35000 pts)

= STATUS

Figure 40 - 1660.475 MHz - 3 GHz to 3.5 GHz
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| Keysight Spectrum Anshyzes - Swept SA

Marker 1 3.503800380038 GHz

PNO: Fast —»— 1rig: Externall
HIFGain:Low #Atten: 0 dB

Ref Offset29.4 dB
Ref 0.00 dBm

#VBW 1.0 MHz*

) Avg Type: RMS

04:28:42 PH

AvglHeld: 105105

Stop 4.0000 GHz
Sweep 18.00 ms (10000 pts;

STATUS

Figure 41 - 1660.475 MHz - 3.5 GHz to 4 GHz

[ EEytight Spectrum Anshyzer - Swept SA

PNO: Fast ~»- 1rig: External
#FGain:Low #Atten: 0 dB

Ref Offset 299 dB
Ref 0.00 dBm

Start 4.0000 GHz
#Res BW 100 kHz #VBW 1.0 MHz*

) Avg Type: RMS

Avg|Hold: 105105

Mkr1 4.006 05 GH
-64.806 dBm

Stop 4.5000 GHz
Sweep 18.00 ms (10000 pts

STATUS

Figure 42 - 1660.475 MHz - 4 GHz to 4.5 GHz
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| Keysight Spectrum Anshyzes - Swept SA

Marker 1 4.981385182434 GHz _ ~ Avg Type: RMS
PNO: Fast —»—  1rig: Externall Avg|Held: 1051105

IFGain:Low Atten: 6 dB

. Mkr1 4.981 385 GHz
Ref Offset 31 dB Py
Ref 0.00 dBm -39.173 dBm

Start 4.5000 GHz Stop 5.0000 GHz
#Res BW 30 kHz #VBW 1.0 MHz* Sweep 142.3 ms (35000 pts)

= STATUS

Figure 43 - 1660.475 MHz - 4.5 GHz to 5 GHz

[ EEytight Spectrum Anshyzer - Swept SA

) Avg Type: RMS
PNO: Fast ~»—  Trig: Externall Avg|Held: 1051105
#FGain:Low #Atten: 0 dB
Ref Offset 29.9 dB Mkr1 5.168 92 GH

Ref 0.00 dBm -65.688 dBm

Start 5.0000 GHz Stop 5.5000 GHz
#Res BW 100 kHz #VBW 1.0 MHz* Sweep 18.00 ms (10000 pts

= STATUS

Figure 44 - 1660.475 MHz - 5 GHz to 5.5 GHz
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| Keysight Spectrum Anshyzes - Swept SA

Marker 1 5.733673367337 GHz _ ~ Avg Type:RMS
PNO: Fast —»— 1rig: Externall Avg|Held: 1051105

#IFGain:Low #Atten: 0 dB

Ref Offset 30 dB
Ref 0.00 dBm

Stop 6.0000 GHz
#VBW 1.0 MHz* Sweep 18.00 ms (10000 pts;

= STATUS

Figure 45 - 1660.475 MHz - 5.5 GHz to 6 GHz

[ EEytight Spectrum Anshyzer - Swept SA

Marker 1 6.037003700370 GHz ) * Avg Type: RMS
Gi PNO: Fast ~—s—  1rig: Externali Avg|Held: 1051105
#FGain:Low #Atten: 0 dB
Mkr1 6.037 00 GH
Ref Offset 30.2 dB -
Ref 0.00 dBm -66.032

Start 6.0000 GHz Stop 6.5000 GHz
#Res BW 100 kHz #VBW 1.0 MHz* Sweep 18.00 ms (10000 pts

= STATUS

Figure 46 - 1660.475 MHz - 6 GHz to 6.5 GHz
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| Keysight Spectrum Anshyzes - Swept SA

Marker 1 6.641961198891 GHz _ ~ Avg Type:RMS
PNO: Fast —»—  1rig: Externall Avg|Held: 1051105

IFGain:Low Atten: 6 dB

. Mkr1 6.641 961 GHz
Ref Offset 32.2 dB A
Reef D.f)eﬂ dBm -38.433 dBm

Start 6.5000 GHz Stop 7.0000 GHz
#Res BW 30 kHz #VBW 1.0 MHz* Sweep 142.3 ms (35000 pts)

= STATUS

Figure 47 - 1660.475 MHz - 6.5 GHz to 7 GHz

[ EEytight Spectrum Anshyzer - Swept SA

) Avg Type: RMS
PNO: Fast ~»—  Trig: Externall Avg|Held: 1051105
#FGain:Low #Atten: 0 dB

Ref Offset 30.7 dB
Ref 0.00 dBm

Start 7.0000 GHz Stop 7.5000 GHz
#Res BW 100 kHz #VBW 1.0 MHz* Sweep 18.00 ms (10000 pts

= STATUS

Figure 48 - 1660.475 MHz - 7 GHz to 7.5 GHz
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| Keysight Spectrum Anshyzes - Swept SA

Marker 1 7.989698969897 GHz _ ~ Avg Type:RMS
aate: PNO: Fast —»— 1rig: Externall Avg|Hold: 106/105

#IFGain:Low #Atten: 0 dB

Ref Offset 30.7 dB
Ref 0.00 dBm

Stop 8.0000 GHz
#VBW 1.0 MHz* Sweep 18.00 ms (10000 pts;

MSG STATUS

Figure 49 - 1660.475 MHz - 7.5 GHz to 8 GHz

[ EEytight Spectrum Anshyzer - Swept SA ==
RF ENSE:EX R Al 03:48:33 PM 7

) Avg Type: RMS
Gate: LO NFE PNO: Fast ~»—  Trig: Externalt Avg|Held: 1051105
IFGain:Low Atten: 6 dB

Ref Offset 36.9 dB
Ref 0.00 dBm

Start 8.000 GHz ' Stop 18.000 GHz
#Res BW 510 kHz #VBW 3.0 MHz* Sweep 202.7 ms (40000 pts

3

| -33943dBm|
- ]
| I | 0 ]

STATUS

= D00~ B =

-

Figure 50 - 1660.475 MHz - 8 GHz to 18 GHz
Remarks

The authorized channel bandwidth was declared by the manufacturer as 70 kHz.
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FCC 47 CFR Part 2, Limit Clause 25.202(f)

The average power of unwanted emissions shall be attenuated below the average output power,
P(dBW), of the transmitter, as specified below:

1)
2)

3)

25 dB in any 4 kHz band, the centre frequency of which is offset from the channel
frequency by more than 50%, up to and including 100% of the authorised bandwidth;

35 dB in any 4 kHz band, the centre frequency of which is offset from the channel
frequency by more than 100%, up to and including 250% of the authorised bandwidth;
43 + 10 Log p (watts) in any 4 kHz band, the centre frequency of which is offset from the
channel frequency by more than 250% of the authorised bandwidth.

Industry Canada RSS-170, Limit Clause 5.4.3.1

The average power of unwanted emissions shall be attenuated below the average output power,
P(dBW), of the transmitter, as specified below:

1)

2)

3)

25 dB in any 4 kHz band, the centre frequency of which is offset from the channel
frequency by more than 50%, up to and including 100% of the occupied bandwidth or
necessary bandwidth, whichever is greater

35 dB in any 4 kHz band, the centre frequency of which is offset from the channel
frequency by more than 100%, up to and including 250% of the occupied bandwidth or
necessary bandwidth, whichever is greater

43 + 10 Log p (watts) in any 4 kHz band, the centre frequency of which is offset from the
channel frequency by more than 250% of the occupied bandwidth or necessary bandwidth,
whichever is greater.

2.4.7 Test Location and Test Equipment Used

This test was carried out in RF Laboratory 1.

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due

(months)
Attenuator (20dB/ 2W) Pasternack PE7004-20 489 12 14-Dec-2017
Rubidium Standard Rohde & Schwarz XSRM 1316 6 05-Mar-2017
Crystal Detector Hewlett Packard 8470B 1320 12 08-Jun-2017
Hygrometer Rotronic 1-1000 3220 12 23-Aug-2017
Combiner/Splitter Weinschel 1506A 3877 12 30-Mar-2017
Frequency Standard Spectracom (S)j(c):;_r&%%nc 1200- 4393 6 05-Mar-2017
1 metre N-Type Cable Florida Labs HME-Z%SP-%A- 4510 12 26-May-2017
1 metre K-Type Cable Florida Labs mg-wOSP-sgA- 4520 |12 16-Feb-2017
PXA Signal Analyser Keysight Technologies N9030A 4654 12 06-Oct-2017
2 Channel PSU Rohde & Schwarz HMP2020 4735 - O/P Mon

Table 9

O/P Mon — Output Monitored using calibrated equipment
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Radiated Spurious Emissions

Specification Reference

FCC 47 CFR Part 25, Clause 25.202(f)

FCC 47 CFR Part 2, Clause 2.1051

Industry Canada RSS-170, Clause 5.4.3.1

Industry Canada RSS-GEN, Clause 6.13

Equipment Under Test and Modification State

GSPS Core Module 2.0, S/N: IHG0000198 - Modification State 0
Date of Test

18-January-2017 to 22-January-2017

Test Method

The test was performed in accordance with KDB 971168 D01, Clause 7.

Environmental Conditions

Ambient Temperature 18.9-19.9°C
Relative Humidity 24.0-25.0 %

Test Results

Inmarsat Transmitting

Frequency (MHz) Result (dBm)

*

Table 10 - 1626.675 MHz - 30 MHz to 1 GHz Emissions Results

*No emissions were found within 20 dB of the limit.
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® “REW 100 kHz Ma 1]

VBW 300 kHz
Ref 0O dBm *Att 10 dB SWT 100 ms

i
X

—_ ]
3DE
| —60
H-70
iy T IP V | [L ENT PPR b A A gl ank TSN LW S TP TP APTY W AR
90
100
Start 30 MHzZ 97 MHz/ stop 1 GHz

Date: 18.JAN.2017 21:31:17

Figure 51 - 1626.675 MHz - 30 MHz to 1 GHz

Frequency (MHz) Result (dBm)

*

Table 11 - 1626.675 MHz - 1 GHz to 18 GHz Emissions Results

*No emissions were found within 20 dB of the limit.
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g
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Date:

*RBW 100 kHz Marker 1 T1 ]

VBW 300 kHz -8.78 dBm
Ref O dBm *ACt 10 dB SWT 200 ms
0
1
v
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Figure 52 - 1626.675 MHz - 1 GHz to 3 GHz

g
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Date:

*RBW 200 kHz Marker 1 T1 ]

*VBW 500 kHz -93.9 1Bm
Ref -50 dBm *Art 0 dB SWT 320 ms H
-50
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18.JAN.2017 19:18:51

Figure 53 - 1626.675 MHz - 3 GHz to 8 GHz
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@ “REW 200 KkHz Marker 1 (T1 ]
*VBW 500 kHz -67.96 dBm
Ref -20 dBm *ACt 10 dB SWT 640 ms 9.240000000 GHz
—20
Fowezradd
| “30 B
— ]
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--50
s
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v
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3DE
l--80 Ac
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Start 8 GHz 1 GHz/ Stop 18 GHz
Date: 18.JAN.2017 15:55:48

Figure 54 - 1626.675 MHz - 8 GHz to 18 GHz
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Frequency (MHz) Result (dBm)

*

Table 12 - 1643.675 MHz - 30 MHz to 1 GHz Emissions Results

*No emissions were found within 20 dB of the limit.

® “REW 100 kHz . 1
VEW 300 kHz 8. 3¢

Ref 0O dBm ALt 10 dB SWT 100 ms

U8
XI

‘\—‘—%_‘*____“
--60
| 0
WMMMW LA i i SR TG IS N W ORTVN
90
100
Sstart 30 MHz 97 MHz/ Stop 1 GHz
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Figure 55 - 1643.675 MHz - 30 MHz to 1 GHz
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Product Service

Frequency (MHz) Result (dBm)

*

Table 13 - 1643.675 MHz - 1 GHz to 18 GHz Emissions Results

*No emissions were found within 20 dB of the limit.

® “RBW 100 kHz Y 1
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Figure 56 - 1643.675 MHz - 1 GHz to 3 GHz
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Figure 57 - 1643.675 MHz - 3 GHz to 8 GHz
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Figure 58 - 1643.675 MHz - 8 GHz to 18 GHz
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Product Service

Frequency (MHz)

Result (dBm)

*

Table 14 - 1660.475 MHz - 30 MHz to 1 GHz Emissions Results

*No emissions were found within 20 dB of the limit.

REW 100 kHz
VEW 300 kHz
ALt 10 dB SWT 100 ms

i
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08:32:33

97 MHz/ Stop 1 GHz

Figure 59 - 1660.475 MHz - 30 MHz to 1 GHz

Frequency (MHz)

Result (dBm)

*

Table 15 - 1660.475 MHz - 1 GHz to 18 GHz Emissions Results

*No emissions were found within 20 dB of the limit.
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Figure 60 - 1660.475 MHz - 1 GHz to 3 GHz
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Figure 61 - 1660.475 MHz -: 3 GHz to 8 GHz
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i
X

sStart 8 GHz 1 GHz/ Stop 18 GHz

Date: 22.JAN.2017 09:30:03

Figure 62 - 1660.475 MHz - 8 GHz to 18 GHz
Remarks
The authorized channel bandwidth was declared by the manufacturer as 70 kHz.

FCC 47 CFR Part 2, Limit Clause 25.202(f)

The average power of unwanted emissions shall be attenuated below the average output power,
P(dBW), of the transmitter, as specified below:

1) 25dB in any 4 kHz band, the centre frequency of which is offset from the channel
frequency by more than 50%, up to and including 100% of the authorised bandwidth;

2) 35dB in any 4 kHz band, the centre frequency of which is offset from the channel
frequency by more than 100%, up to and including 250% of the authorised bandwidth;

3) 43 + 10 Log p (watts) in any 4 kHz band, the centre frequency of which is offset from the
channel frequency by more than 250% of the authorised bandwidth.

Industry Canada RSS-170, Limit Clause 5.4.3.1

The average power of unwanted emissions shall be attenuated below the average output power,
P(dBW), of the transmitter, as specified below:

1) 25dB in any 4 kHz band, the centre frequency of which is offset from the channel
frequency by more than 50%, up to and including 100% of the occupied bandwidth or
necessary bandwidth, whichever is greater;

2) 35dB in any 4 kHz band, the centre frequency of which is offset from the channel
frequency by more than 100%, up to and including 250% of the occupied bandwidth or
necessary bandwidth, whichever is greater;

3) 43 + 10 Log p (watts) in any 4 kHz band, the centre frequency of which is offset from the
channel frequency by more than 250% of the occupied bandwidth or necessary bandwidth,
whichever is greater.
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Test Location and Test Equipment Used

This test was carried out in EMC Chamber 5.

Product Service

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
Pre-Amplifier Phase One PS04-0086 1533 12 29-Jul-2017
Screened Room (5) Rainford Rainford 1545 36 20-Dec-2017
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Hygrometer Rotronic HYGROPALM 1 2338 12 21-Sep-2017
Multimeter Iso-tech IDM101 2417 12 30-Sep-2017
Antenna (Bilog) Chase CBL6143 2904 24 11-Jun-2017
Cable (N-N, 8m) Rhophase mgg-zsoz-sooo- 3248 |- TU
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 12-Nov-2017
Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916 - TU
Mast Controller maturo Gmbh NCD 3917 - TU
Highpass Fiter | Components J000x1a000-000 | 4412 |12 25 Mar 2017
g;t)"e (Yellow, Rx, Km-Km | ot Cables ﬁl;g-1501-2000- 4527 |6 O/P Mon
83525 (Rx, SMAM-SMAM | gcott Cables g(')'.ss'(‘)k/r 8-SMSM- | 4508 |6 03-Feb-2017
\',Dv‘:ﬂgeuﬁﬂggﬁgm Antenna | ETS-Lindgren 3117 4722 |12 27-Feb-2017
2 Channel PSU Rohde & Schwarz HMP2020 4735 - O/P Mon
Table 16

TU - Traceability Unscheduled
O/P Mon — Output Monitored using calibrated equipment
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2.6

26.1

2.6.2

2.6.3

264

2.6.5

2.6.6

Product Service

Equivalent Isotropic Radiated Power
Specification Reference

FCC 47 CFR Part 25, Clause 25.204
Industry Canada RSS-170, Clause 5.3

Equipment Under Test and Modification State

GSPS Core Module 2.0, S/N: IHG0000175 - Modification State 0

Date of Test

13-February-2017

Test Method

The test was performed in accordance with KDB 971168, clause 5.4.1.
Environmental Conditions

Ambient Temperature  22.5°C
Relative Humidity 27.8 %

Test Results

Inmarsat Transmitting

EIRP (dBm)
1626.675 MHz 1643.675 MHz 1660.475 MHz
28.596 28.260 28.342
Table 17

FCC 47 CFR Part 25, Limit Clause 25.204

+40 dBW in any 4 kHz band for 8 < 0°

+40 + 36 dBW in any 4 kHz band for 0° <06 < 5°

For angles of elevation of the horizon greater than 5° there shall be no restriction as to the
equivalent isotropically radiated power transmitted by an earth station towards the horizon.

Industry Canada RSS-170, Limit Clause 5.3

The application for MES certification shall state the MES e.i.r.p. that is necessary for satisfactory
communication. The maximum permissible e.i.r.p. will be the stated necessary e.i.r.p. plus a 2 dB
margin. If a detachable antenna is used, the certification application shall state the recommended
antenna type and manufacturer, the antenna gain and the maximum transmitter output power at
the antenna terminal.
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2.6.7 Test Location and Test Equipment Used

This test was carried out in RF Laboratory 1.

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
Attenuator (20dB/2W) Pasternack PE7004-20 489 12 14-Dec-2017
Multimeter Fluke 79 Series lll 611 12 14-Sep-2017
Rubidium Standard Rohde & Schwarz XSRM 1316 6 05-Mar-2017
Crystal Detector Hewlett Packard 8470B 1320 12 08-Jun-2017
Signal Generator (250kHz | 5 e 0t Technologies E4433B 2893 |12 18-Aug-2017
to 4GHz)
Hygrometer Rotronic 1-1000 3220 12 23-Aug-2017
'3.5mm' - '3.5mm' RF 3PS-1803-2000-
Cable (2m) Rhophase 3PS 3702 12 13-Dec-2017
Combiner/Splitter Weinschel 1506A 3877 12 30-Mar-2017
Secure Sync 1200-
Frequency Standard Spectracom 0408-0601 4393 6 05-Mar-2017
1 metre SMA Cable Florida Labs omo2355P-394 N us1a |12 16-Feb-2017
PXA Signal Analyser Keysight Technologies N9030A 4654 12 06-Oct-2017
2 Channel PSU Rohde & Schwarz HMP2020 4735 - O/P Mon
Table 18

O/P Mon — Output Monitored using calibrated equipment

COMMERCIAL-IN-CONFIDENCE Page 52 of 63



Document Number: 75935242-07 | Issue: 01
COMMERCIAL-IN-CONFIDENCE

2.7

27.1

2.7.2

2.7.3

274

2.7.5

2.7.6

Product Service

Limits on Emissions from Mobile Earth Stations for Protection of Aeronatical
Radionavigation-Satellite Service

Specification Reference

FCC 47 CFR Part 25, Clause 25.216
Industry Canada RSS-170, Clause 5.4.3

Equipment Under Test and Modification State

GSPS Core Module 2.0, S/N: IHG0000175 - Modification State 0
Date of Test

13-February-2017

Test Method

The test was performed in accordance with KDB 971168 D01, Clause 6, FCC CFR 47 Part 25,
Clause 25.216 and Industry Canada RSS-170, Clause 5.4.3.

Environmental Conditions

Ambient Temperature  22.3 °C
Relative Humidity 37.6 %

Test Results

Inmarsat Transmitting

Frequency (MHz) Level (dBW)

1574.731 -72.32

Table 19 - 1626.675 MHz - Broadband Emission Results

No other emissions were detected within 10 dB of the limit.

COMMERCIAL-IN-CONFIDENCE Page 53 of 63



Document Number: 75935242-07 | Issue: 01
COMMERCIAL-IN-CONFIDENCE

Product Service
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Figure 63 - 1626.675 MHz — Broadband Emissions
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Frequency (MHz) Level (dBW)

*

Table 20 - 1626.675 MHz - Discrete Emission Results

*No emissions were detected within 6 dB of the limit.

[ EEysight Spectrum Anahyzer - Swept SA
L L

Marker 1 1.606815000000 GHz . * Avg Type: RMS
PNO: Wide -+— Trig: Externali Avg|Hold: 105/105

IFGain:High #Atten: 0 dB

Ref Offset 27.4 dB

e T

Start 1.605000 GHz Stop 1.610000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 2.533 ms (1001 pts)

MsG STATUS

Mkr1 1.606 815 GHz
Ref -20.00 dBm -55.653 dBm

Figure 64 - 1626.675 MHz - Discrete Emissions
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Product Service

Frequency (MHz) Level (dBW)

*

Table 21 - 1643.675 MHz - Broadband Emission Results

*No emissions were detected within 6 dB of the limit.

[ EEysight Spectrum Anshyzer - Swept SA
L L

Marker 1 1.603206000000 GHz . ~ Avg Type: RMS
PNO: Fast —s— 1rig: Externali Avg|Held: 2051205

IFGain:Low Atten: 6 dB

, Mkr1 1.603 206 GHz
Ref 30.00 dBm -54.584 dBm

e T

Start 1.55900 GHz Stop 1.60500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

msG STATUS

Figure 65 - 1643.675 MHz - Broadband Emissions
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Frequency (MHz) Level (dBW)

*

Table 22 - 1643.675 MHz - Discrete Emission Results

*No emissions were detected within 6 dB of the limit.

[ EEysight Spectrum Anshyzer - Swept SA
L L

Marker 1 1.609010000000 GHz . ~ Avg Type: RMS
PNO: Wide -+— Trig: Externali Avg|Held: 1051105

IFGain:High #Atten: 0 dB

2 Mkr1 1.609 010 GHz
Ref 120,00 dBm -56.718 dBm

Start 1.605000 GHz Stop 1.610000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 2.533 ms (1001 pts)

msG STATUS

Figure 66 - 1643.675 MHz - Discrete Emissions
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Frequency (MHz) Level (dBW)

*

Table 23 - 1660.475 MHz - Broadband Emission Results

*No emissions were detected within 10 dB of the limit.

[ EEysight Spectrum Anahyzer - Swept SA
L L

Marker 1 1.581540000000 GHz ) Avg Type: RMS
PNO: Fast —+- Trig: Externali Avg|Hold: 205/205

IFGain:Low Atten: 6 dB
] Mkr1 1.581 540 GHz
Ref Offset 274 dB
R;f -3?)?0;1 dBm -56.771 dBm

1

WU FUE PN IS RS R TEP ST L SRR SRR TR PGP SR

Start 1.55900 GHz Stop 1.60500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.000 ms (1001 pts)

= STATUS

Figure 67 - 1660.475 MHz - Broadband Emissions
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Frequency (MHz) Level (dBW)

*

Table 24 - 1660.475 MHz - Discrete Emission Results

*No emissions were detected within 10 dB of the limit.

[ EEysight Spectrum Anshyzer - Swept SA

Marker 1 1.608760000000 GHz . Avg Type: RMS
PNO: Wide -+— Trig: Externali Avg|Held: 1051105
IFGain:High #Atten: 0 dB

, Mkr1 1.608 760 GHz
Ref 20.00 dBm -56.761 dBm

R e R R it b TP s O —

Start 1.605000 GHz Stop 1.610000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 2.533 ms (1001 pts)

msG STATUS

Figure 68 - 1660.475 MHz - Discrete Emissions
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Frequency (MHz) Level (dBW)

*

Table 25 Carrier-off - Broadband Emission Results

*No emissions were detected within 10 dB of the limit.

[ EEysight Spectrum Anshyzer - Swept SA
L L

Marker 1 1.601126000000 GHz . ~ Avg Type: RMS
Trig: Free Run Avg|Held: 205/205

IFGain:High #Atten: 0 dB
) Mkr1 1.601 126 GHz
Ref 40.00 dBm -65.441 dBm

Start 1.55900 GHz Stop 1.61000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 2.000 ms (1001 pts)

msG STATUS

Figure 69 - Carrier-off - Broadband Emissions
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Product Service

Frequency (MHz) Level (dBW)

*

Table 26 - Carrier-off - Discrete Emission Results

*No emissions were detected within 10 dB of the limit.

[ EEysight Spectrum Anshyzer - Swept SA
L L

Marker 1 1.604900000000 GHz . ~ Avg Type: RMS
Trig: Free Run Avg|Held: 205/205

IFGain:High #Atten: 0 dB
2 Mkr1 1.604 900 GHz
Ref 40.00 dBm -65.374 dBm

Start 1.55900 GHz Stop 1.61000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 2.000 ms (1001 pts)

msG STATUS

Figure 70 - Carrier-off - Discrete Emissions

FCC 47 CFR Part 25, Limit Clause 25.216

25.216(c) The e.i.r.p. density of emissions from mobile earth stations placed in service after July 21,
2002 with assigned uplink frequencies between 1610 MHz and 1660.5 MHz shall not exceed -70
dBW/MHz, averaged over any 2 millisecond active transmission interval, in the band 1559-1605
MHz. The e.i.r.p. of discrete emissions of less than 700 Hz bandwidth from such stations shall not
exceed -80 dBW, averaged over any 2 millisecond active transmission interval, in the 1559-1605
MHz band.

25.216(g) Mobile earth stations manufactured more than six months after FEDERAL REGISTER
publication of the rule changes adopted in FCC 03-283 with assigned uplink frequencies in the
1610-1626.5 MHz band shall suppress the power density of emissions in the 1605-1610 MHz
band-segment to an extent determined by linear interpolation from -70 dBW/MHz at 1605 MHz to -
10 dBW/MHz at 1610 MHz averaged over any 2 millisecond active transmission interval. The e.i.r.p
of discrete emissions of less than 700 Hz bandwidth from such stations shall not exceed a level
determined by linear interpolation from -80 dBW at 1605 MHz to -20 dBW at 1610 MHz, averaged
over any 2 millisecond active transmission interval.

25.216(i) The e.i.r.p density of carrier-off state emissions from mobile earth stations manufactured
more than six months after FEDERAL REGISTER publication of the rule changes adopted in FCC
03-283 with assigned uplink frequencies between 1 and 3 GHz shall not exceed -80 dBW/MHz in
the 1559-1610 MHz band averaged over any two millisecond interval.
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27.7

Test Location and Test Equipment Used

This test was carried out in RF Chamber 8 and RF Laboratory 1.

Product Service

3PS

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
Attenuator (20dB/ 2W) Pasternack PE7004-20 489 12 14-Dec-2017
Multimeter Fluke 79 Series lll 611 12 14-Sep-2017
Crystal Detector Hewlett Packard 8470B 1320 12 08-Jun-2017
Hygrometer Rotronic 1-1000 3220 12 23-Aug-2017
Signal Analyser Rohde & Schwarz FSQ 26 3545 12 09-Sep-2017
Network Analyser Rohde & Schwarz ZVA 40 3548 12 15-Sep-2017
'3.5mm’ - '3.5mm' RF 3PS-1803-2000-
Cable (2m) Rhophase 3PS 3702 12 13-Dec-2017
Combiner/Splitter Weinschel 1506A 3877 12 30-Mar-2017
DC - 12.4 GHz 10 dB Suhner 6810.17.A 3965 12 25-Oct-2017
Attenuator
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 08-Sep-2017
. GSPS CORE
DC to TTL Converter TUV SUD Product Service MODULE 2.0 4378 - TU
Secure Sync 1200-
Frequency Standard Spectracom 0408-0601 4393 6 05-Mar-2017
1 metre SMA Cable Florida Labs oMS2355P-394 4514 |12 16-Feb-2017
PXA Signal Analyser Keysight Technologies N9030A 4653 12 12-Jan-2018
PXA Signal Analyser Keysight Technologies N9030A 4654 12 06-Oct-2017
2 Channel PSU Rohde & Schwarz HMP2020 4735 - O/P Mon
2 metre SMA Cable IW Microwave 3PS-1806LC-788- | 4929 |12 24-Jan-2018

Table 27

TU - Traceability Unscheduled
O/P Mon — Output Monitored using calibrated equipment

COMMERCIAL-IN-CONFIDENCE

Page 62 of 63




Document Number: 75935242-07 | Issue: 01
COMMERCIAL-IN-CONFIDENCE

Product Service

3 Measurement Uncertainty

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

Test Name Measurement Uncertainty

Modulation Characteristics -

Occupied Bandwidth + 1.87 kHz

Frequency Tolerance +3.54 Hz

Spurious Emissions at Antenna Terminals +3.08 dB

Radiated Spurious Emissions 30 MHz to 1 GHz: + 5.1 dB

1 GHz to 18 GHz: + 6.3 dB

Equivalent Isotropic Radiated Power Conducted: £ 0.7 dB
Radiated: 1 GHz to 18 GHz: + 6.3 dB

Limits on Emissions from Mobile Earth Stations for Conducted: + 3.45 dB
Protection of Aeronatical Radionavigation-Satellite Service | Radiated: + 6.3 dB

Table 28
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