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1.1

1.2

Report Summary

Report Modification Record

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

complete document.

Issue Description of Change

Date of Issue

1 First Issue

01-March-2023

Introduction

Applicant
Manufacturer
Model Number(s)
Part Number(s)

Serial Number(s)

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

Test Specification/Issue/Date

Order Number
Date

Date of Receipt of EUT
Start of Test
Finish of Test

Name of Engineer(s)

Related Document(s)

COMMERCIAL-IN-CONFIDENCE

Table 1

Lars Thrane A/S
Lars Thrane A/S
LT-4200 Satellite Communications System comprising:

Control unit: LT-4210
Antenna: LT-4230
Handset: LT-3120

Control unit (LT-4210): 00000126

Antenna (LT-4230): 01070006

Antenna (LT-4230): 01070003

Handset (LT-3120): not applicable to this standard

1.00
0.91
3

FCC 47 CFR Part 25: 2021
FCC 47 CFR Part 2: 2021

ISED RSS-170: Issue 3 (07-2015)

ISED RSS-GEN: Issue 5 (04-2018) + A2 (02-2021)

188988 Rev:0
16-September-2022

23-November-2022
01-December-2022
22-December-2022

Neil Rousell and Roscoe Harrison

ANSI C63.26 (2015)

Page 2 of 56




Document 75956617-06 Issue 01
COMMERCIAL-IN-CONFIDENCE I

1.3 Brief Summary of Results

A brief summary of the tests carried out in accordance with FCC 47 CFR Part 2, FCC 47 CFR Part 25, ISED RSS-170 and ISED RSS-GEN is shown
below.

Specification Clause
Section Test Description Result Comments/Base Standard
Part 2 Part 25 RSS-170 RSS-GEN

Configuration and Mode: Iridium - DC powered

21 2.1047 (d) - - - Modulation Characteristics Declaration
2.2 2.1049 - - 6.7 Occupied Bandwidth Satisfactory
2.3 2.1055 25.202(d) 5.2 6.11 Frequency Tolerance Pass
2.4 2.1051 25.202(f) 5.4.3.1 6.13 Spurious Emissions at Antenna Terminals Pass
25 2.1046 25.204 5.3 6.12 Equivalent Isotropic Radiated Power Pass

Limits on Emissions from Mobile Earth
2.6 - 25.216 5.4.3.2 - Stations for Protection of Aeronautical Radio Pass
Navigation Satellite Service

2.7 2.1053 25.202(f) 5.4.3.1 6.13 Radiated Spurious Emissions Pass

Table 2
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1.4 Application Form

Equipment Description

Technical Description:

(Please provide a brief description of the
intended use of the equipment including
the technologies the product supports)

The LT-4200 Satellite Communication System has voice and data
capabilities with 100% global coverage provided by the Iridium
Communication Network.

Manufacturer: Lars Thrane A/S

Model: LT-4200 Satellite Communications System
Control Unit; LT-4210
Antenna Unit: LT-4230

Part Number:

Handset: LT-3120
Cradle: LT-3121

Hardware Version: 1.00
Software Version: 0.91
FCC ID of the product under test — see guidance here 2A974-GC542298
IC ID of the product under test — see guidance here 24065-12224200
Table 3

Intentional Radiators
Technology Iridium Bluetooth
Frequency Range _
(MHz to MHz) 1616 to 1626.5 MHz 2402 — 2480 MHz
Conducted Declared Output
Power (dBm) 47 8.3
Antenna Gain (dBi) 2.3 0.5
Supported Bandwidth(s) CB:ISC;;; §‘321P;H4Z1'667 KHz,
(MHz) ey ’ 1MHz

(e.g. 1 MHz, 20 MHz, 40 MHz)

C8: 333.333 KHz,
2xC8: 666,666 KHz

Modulation Scheme(s)

GFSK, /4 DQPSK,

(e.g. GFSK, QPSK etc) DQPSK, QPSK 8DPSK
ITU Emission Designator ey

; 83k3Q7W 810KF7D,
(see guidance here) )
(not mandatory for Part 15 IM31G7D,
devices) Y S3SKQTW, IMO3F7D

666kQ7W

Bottom Frequency (MHz) 1616.1667 2402
Middle Frequency (MHz) 1621.1667 2441
Top Frequency (MHz) 1625.8330 2480

COMMERCIAL-IN-CONFIDENCE
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Un-intentional Radiators

Highest frequency generated or used in the device or on which the device operates or tunes 4.880 GHz

Lowest frequency generated or used in the device or on which the device operates or tunes 32.768 kHz

Class A Digital Device (Use in commercial, industrial or business environment)

Class B Digital Device (Use in residential environment only) [J

Table 5

AC Power Source

AC supply frequency: Hz

Voltage

Max current:

Single Phase [ Three Phase [

Table 6

DC Power Source

Nominal voltage: 24

Extreme upper voltage: 32.2

Extreme lower voltage: 19.2

>I<[<|<

Max current: 8.0

Table 7

Battery Power Source

Voltage: \%

V (Point at which the battery will

End-point voltage: terminate)

Alkaline [ Leclanche [ Lithium [ Nickel Cadmium [ Lead Acid* [J *(Vehicle regulated)

Other O Please detail:
Table 8
Charging
Can the EUT transmit whilst being charged Yes NoUO
Table 9

Temperature

Minimum temperature: -40 ambient °C

Maximum temperature: +55 ambient °C

Table 10
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Cable Loss

Adapter Cable Loss

(Conducted sample) dB
Table 11
Antenna Characteristics
Antenna connector [ State impedance Ohm
Temporary antenna connector [J State impedance Ohm
Integral antenna Type: Gain 2.3 dBi
External antenna [ Type: Gain dBi

For external antenna only:

Equipment is only ever professionally installed [

Non-standard Antenna Jack [

of wire antenna etc.

Standard Antenna Jack [ If yes, describe how user is prohibited from changing antenna (if not professional installed):

All part 15 applications will need to show how the antenna gain was derived either from a manufacturer data sheet or a
measurement. Where the gain of the antenna is inherently accounted for as a result of the measurement, such as field
strength measurements on a part 15.249 or 15.231 device, so the gain does not necessarily need to be verified. However,
enough information regarding the construction of the antenna shall be provided. Such information maybe photographs, length

Table 12
Ancillaries (if applicable)
Manufacturer: Part Number:
Model: Country of Origin:

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

Name: Carsten Thomsen
Position held: CTO
Date: 18-01-2023

COMMERCIAL-IN-CONFIDENCE
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1.5 Product Information

1.5.1 Technical Description

The LT-4200 Satellite Communication System has voice and data capabilities with 100% global
coverage provided by the Iridium Communication Network.

1.6 Deviations from the Standard
No deviations from the applicable test standard were made during testing.
17 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 Ei?ttee dModification
Model: LT-4210, Serial Number: 00000126

0 | As supplied by the customer | Not Applicable | Not Applicable
Model: LT-4230, Serial Number: 01070006

0 | As supplied by the customer | Not Applicable | Not Applicable
Model: LT-4230, Serial Number: 01070003

0 | As supplied by the customer | Not Applicable | Not Applicable

Table 13
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1.8

Test Location

TUV SUD conducted the following tests at our Octagon House Test Laboratory.

Test Name

Name of Engineer(s)

Accreditation

Configuration and Mode: Iridium - DC powered

Occupied Bandwidth Neil Rousell UKAS
Frequency Tolerance Neil Rousell UKAS
Spurious Emissions at Antenna Terminals Neil Rousell UKAS
Equivalent Isotropic Radiated Power Neil Rousell UKAS
Limits on Emissions from Mobile Earth Stations for

Protection of Aeronautical Radio Navigation Satellite | Neil Rousell UKAS
Service

Radiated Spurious Emissions Roscoe Harrison UKAS

Office Address:

TUV SUD
Octagon House
Concorde Way
Fareham
Hampshire
PO15 5RL
United Kingdom

COMMERCIAL-IN-CONFIDENCE
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21

211

Test Details

Modulation Characteristics

Specification Reference

FCC 47 CFR Part 2, Clause 2.1047 (d)
Equipment Under Test and Modification State

LT-4210, S/N: 00000126 - Modification State O
LT-4230, S/N: 0170003 - Modification State 0

Test Method
This test was performed in accordance with ANSI C63.26, clause 5.3.
Test Results

Iridium - DC powered

The following description was provided by the manufacturer:

When operating its radio, multiple channel modulation schemes are used with selectable
bandwidths.

Most of these channels use quaternary phase shift keyed (QPSK) modulation with 20 % (40 % for
25 kbps channels) square-root raised cosine pulse shaping, and a symbol transmission rate
selected from 25 kbps, 30 kbps, 60 kbps, 120 kbps, or 240 kbps, depending on the channel
operating bandwidth. The highest symbol rate traffic channel also uses a QPSK modulation
scheme with 20 % square-root raised cosine pulse shaping, at a symbol transmission rate of 240
kbps.

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 56
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2.2 Occupied Bandwidth
221 Specification Reference

FCC 47 CFR Part 2, Clause 2.1049
ISED RSS-GEN, Clause 6.7

222 Equipment Under Test and Modification State
LT-4230, S/N: 0170003 - Modification State 0
223 Date of Test
01-December-2022
224 Test Method
This test was performed in accordance with ANSI C63.26, clause 5.4.4.
22,5 Environmental Conditions

Ambient Temperature 20.9 °C
Relative Humidity 37.8 %

COMMERCIAL-IN-CONFIDENCE Page 10 of 56
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2.2.6 Test Results

Iridium - DC powered

99% Occupied Bandwidth (kHz)

1616.3333 MHz 1621.3333 MHz 1625.6666 MHz
586.6 587.6 586.6
Table 15
|_ Keysight Spectrum Analyzer - Occupied BW ===

RL RF 502 DC | SENSE:EXT| SOURCE OFF ALIGN AUTO | 02:47:35 PMDec 01, 2022
Center Freq: 1.616333333 GHz

—»— Trig: FreeRun Avg|Hold: 1000/1000
#FGain:Low #Atten: 24 dB Radioc Device: BTS

Radio Std: None

1LS dBldiv Ref 20.00 dBm

Center 1.6163333 GHz Span 900.0 kHz
Res BW 8.2 kHz #/BW 27 kHz Sweep 12.73 ms|

Occupied Bandwidth Total Power 8.29 dBm
586.57 kHz

Transmit Freq Error -287 Hz % of OBW Power 99.00 %
x dB Bandwidth 626.7 kHz x dB -26.00 dB

MSG ﬁg STATUS

Table 16 - 1616.3333 MHz
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b

J= Keysight Spectrum Analyzer - Occupied BW ===
RL RF 500 DC [ SENSE:EXT] SOURCE OFF ALIGNAUTO | 03:48:31 PM Dec 01, 2022
Center Freq: 1.621333333 GHz Radio Std: None
—p—~ Trig: FreeRun Avg|Hold: 1000/1000
#FGain:Low #Atten: 24 dB Radio Device: BTS

1LS dBldiv Ref 20.00 dBm

Center 1.6213333 GHz
Res BW 8.2 kHz #VBW 27 kHz

Occupied Bandwidth Total Power 7.72 dBm

587.63 kHz

Transmit Freq Error -902 Hz % of OBW Power 99.00 %
x dB Bandwidth 625.8 kHz x dB -26.00 dB

MSG E STATUS

Table 17 - 1621.3333 MHz

|_ Keysight Spectrum Analyzer - Occupied BW =
RL RE 500 DC [ SENSE:EXT| SOURCE OFF ALIGNAUTO | 03:51:28 PM Dec 01, 2022
Center Freq 1.625666652 GHz Center Freq: 1.625666652 GHz Radioc Std: None
NFE —». Trig: Free Run Avg|Hold: 1000/1000

#FGain:Low #Atten: 24 dB Radio Device: BTS

‘ILS dBliv Ref 20.00 dBm

Center 1.6256667 GHz Span 900.0 kHz
Res BW 8.2 kHz #/BW 27 kHz Sweep 12.73 ms|

Occupied Bandwidth Total Power 8.10 dBm
586.57 kHz

Transmit Freq Error =312 Hz % of OBW Power 99.00 %

x dB Bandwidth 626.8 kHz x dB -26.00 dB

MSG ﬁg STATUS

Table 18 - 1625.6666 MHz

FCC 47 CER Part 2, Limit Clause 2.1049

None specified.

ISED RSS-GEN, Limit Clause

None specified.
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227 Test Location and Test Equipment Used

This test was carried out in RF Laboratory 2.

Instrument Manufacturer Type No. TE No. | Calibration Calibration
Period Expiry Date
(months)

Power Supply Unit Farnell H60-25 1092 - O/P Mon

Multimeter Fluke 177 3833 12 16-Dec-2022

Frequency Standard Spectracom SecureSync 1200- | 4393 6 01-Feb-2023

0408-0601
PXA Signal Analyser Keysight N9030A 4654 12 05-Jan-2023
Technologies
Attenuator 40dB 100W Weinschel 48-40-43-LIM 5134 12 05-Jan-2023
Thermo-Hygro-Barometer PCE Instruments PCE-THB-40 5475 12 25-Apr-2023
Table 19

O/P Mon — Output Monitored using calibrated equipment

COMMERCIAL-IN-CONFIDENCE Page 13 of 56
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2.3
2.31

2.3.2

233

234

235

Frequency Tolerance

Specification Reference

FCC 47 CFR Part 2, Clause 2.1055

FCC 47 CFR Part 25, Clause 25.202(d)

ISED RSS-170, Clause 5.2

ISED RSS-GEN, Clause, 6.11

Equipment Under Test and Modification State
LT-4230, S/N: 0170003 - Modification State 0
Date of Test

07-December-2022

Test Method

This test was performed in accordance with ANSI C63.26, clause 5.6.

The measurement was made with the carrier modulated using a spectrum analyser. The mid-point
frequency was determined from the upper and lower -10 dBc points.

Environmental Conditions

Ambient Temperature 18.0 °C
Relative Humidity 41.0%

COMMERCIAL-IN-CONFIDENCE Page 14 of 56
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2.3.6 Test Results

Iridium - DC powered

©

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

1621.3333 MHz
Temperature 19.2 VvDC 24.0 VDC 31.2VDC

Frequency Frequency Frequency Frequency Frequency Frequency

Error (%) Error (ppm) Error (%) Error (ppm) Error (%) Error (ppm)
-30.0°C 0.000070 0.70 -
-20°C 0.000102 1.02 -
-10°C 0.000092 0.92 -
0°C 0.000089 0.89 -
+10.0°C 0.000077 0.77 -

+20.0°C 0.000022 0.22 0.000019 0.19 0.000036 0.36
+30.0°C 0.000007 0.07 -
+40.0°C -0.000018 -0.18 -
+50.0°C -0.000033 -0.33 -
Table 20

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 MES equipment, the carrier frequency shall not drift from the reference frequency by more than

+10 ppm.

COMMERCIAL-IN-CONFIDENCE
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2.3.7 Test Location and Test Equipment Used

This test was carried out in RF Laboratory 2.

Instrument Manufacturer Type No. TE No. Calibration Calibration
Period Expiry Date
(months)
Power Supply Unit Farnell H60-25 1092 - O/P Mon
Multimeter Fluke 177 3833 12 16-Dec-2022
Frequency Standard Spectracom SecureSync 1200- | 4393 6 01-Feb-2023
0408-0601
PXA Signal Analyser Keysight N9030A 4654 12 05-Jan-2023
Technologies
Attenuator 40dB 100W Weinschel 48-40-43-LIM 5134 12 05-Jan-2023
Thermo-Hygro-Barometer PCE Instruments PCE-THB-40 5475 12 25-Apr-2023
Climatic Chamber Weiss Technik TempEvent 5894 12 27-May-2023
T/180/40/3
Table 21

O/P Mon — Output Monitored using calibrated equipment
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2.4 Spurious Emissions at Antenna Terminals
241 Specification Reference
FCC 47 CFR Part 2, Clause 2.1051
FCC 47 CFR Part 25, 25.202(f)
ISED RSS-170, Clause 5.4.3.1
ISED RSS-GEN, Clause, 6.13
24.2 Equipment Under Test and Modification State
LT-4230, S/N: 0170003 - Modification State 0
243 Date of Test
06-December-2022
244 Test Method
This test was performed in accordance with ANSI C63.26, clause 5.7.
Where an RBW > 4 kHz was used, this was considered worst case.

245 Environmental Conditions

Ambient Temperature 20.6 °C
Relative Humidity 39.3%
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b

2.4.6 Test Results

Iridium - DC powered

e Keysight Spadrum Ana\yzer SWEpt SA

==

RL [§ [ SENSE:EXT] SOURCE OFF

ALIGN AUTO | 11:40:51 AM Dec 06, 2022

PNO: Wide -»— T1rig: FreeRun
IFGain:Low #Atten: 28 dB

Ref Offset 41.1 ¢B
1LO§|Bld|\r Ref 41.08 dBm

T T
i “-I--I-m "M@-
Wmnﬂ--l--l--ﬂw

Center 1.616333 GHz
#Res BW 4.3 kHz #VBW 13 kHz*

Avg Type: RMS
Avg|Hold: 20/20

Mkr1 1.616 333 GHz
Band Power 41.077 dBm

Span 3.333 MHz
Sweep 274.6 ms (1001 pts)

STATUS

Table 22 - 1616.3333 MHz - Emission Mask

s Keysight Spanrum Ana\yzer Swept SA

SENSE:EXT| SOURCE OFF

ALIGN AUTO |

PNO: Close —»—  Trig: Free Run
IFGain:Low #Atten: 28 dB

Ref Offset 41.1 dB
1LD deidiv  Ref 31.00 dBm
og

Start 9.00 kHz
#Res BW 3.0 kHz #VBW 9.1 kHz®

Avg Type: RMS
Avg|Hold: 20/20

Mkr1 9.000 kHz
-45.399 dBm

Stop 150.00 kHz
#Sweep 100.0 ms (1001 pts)

STATUS

Table 23 - 1616.3333 MHz - 9 kHz to 150 kHz

COMMERCIAL-IN-CONFIDENCE
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b

. Keysight Spectrum Analyzer - Swept SA

SENSE:EXT] SOURCE OFF ALIGN AUTO |
Avg Type: RMS
PNO: Wide —»— 1rig: Free Run Avg|Hold: 20/20
IFGain:Low #Atten: 28 dB

Mkr1 529.1 kHz

Ref Offset 39.6 dB
Ref 31.00 dBm -48.805 dBm

e | ] ] ]

T [ T AT YA T bty b Ledob w o b

Stop 30.00 MHz

Start 150 kHz
Sweep 463.3 ms (10000 pts)

#Res BW 10 kHz #VBW 30 kHz*

MSG

STATUS

Table 24 - 1616.3333 MHz - 150 kHz to 30 MHz

SENSE:EXT] SOURCE OFF ALIGN AUTO |
Avg Type: RMS
PNO: Fast ~—»— Trig: FreeRun Avg|Hold: 20/20
IFGain:Low #Atten: 28 dB

Mkr1 916.58 MHz

Ref Offset 40.7 dB
Ref 31.00 dBm -34.822 dBm

gt bt U e A LAt L
1 ) POYPITRE ATy v i il e e e el L AL Uadii

Stop 1.0000 GHz
#VBW 300 kHz* #Sweep 101.3 ms (20000 pts)

STATUS

Start 0.0300 GHz
#Res BW 100 kHz

MSG

Table 25 - 1616.3333 MHz - 30 MHz to 1 GHz
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b

. Keysight Spectrum Analyzer - SWEpt SA

==

RL { SENSE:EXT| SOURCE OFF

ALIGN AUTO [ 04:10:29 PM Dec 06, 2022

Gate: LO PNO: Fast —+— 1rig: FreeRun
IFGain:Low #Atten: 28 dB

Ref Offset 42 dB
1Ln dBidiv.  Ref 51.00 dBm
og

Start 1.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

Avg Type: RMS
Avg|Hold: 20/20

Mkr1 1.616 1 GHz
41.517 dBm

Stop 3.000 GHz
#Sweep 101.6 ms (5000 pts)

STATUS

Table 26 - 1616.3333 MHz - 1 GHz to 3 GHz

s Keysight spmmm Ana\yzer Ewept SA

=R

RL | SENSE:EXT| SOURCE OFF

ALIGN AUTO | 04:26:52 PM Dec 06, 2022

Gate: LO PNO: Fast ~—»—  Trig: FreeRun
IFGain:Low #Atten: 16 dB

Ref Offset 44.7 dB
1LOgBld|\r Ref 31.00 dBm

50 bl | | UL LU

Start 3.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz*

Avg Type: RMS
Avg|Hold: 20/20

Mkr1 4.733 2 GHz
-32.804 dBm

Stop 8.000 GHz
#Sweep 102.0 ms (10000 pts)

STATUS

Table 27 - 1616.3333 MHz - 3 GHz to 8 GHz

COMMERCIAL-IN-CONFIDENCE
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. Keysight Spectrum Analyzer - Swept SA

SENSE:EXT] SOURCE OFF ALIGN AUTO |
Avg Type: RMS
PNO: Fast —+— 1rig: FreeRun Avg|Hold: 20/20

IFGain:Low #Atten: 10 dB

Mkr1 13.734 8 GHz
Ref Offset 49.1 dB
Eggsmiv R:f 315.7)() dBm -34.609 dBm

Ol L LR R L O o el L LA

Start 8.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 401.3 ms (20000 pts)

MSG

Table 28 - 1616.3333 MHz - 8 GHz to 18 GHz
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b

. Keysight Spectrum Analyzer - Swept SA

RF [ 509 DC

Gate: LO

Ref Offset 41.1 dB
1Ln dBidiv.  Ref 40.60 dBm
og

——T
It
-
.

Center 1.621333 GHz
#Res BW 4.3 kHz

SENSE:EXT| SOURCE OFF

ALIGN AUTO |

PNO: Wide —»— 1rig: Free Run
IFGain:Low #Atten: 28 dB

L]
— 14
4
o

I
I
[
[ |
||
.
||
|
||

#VBW 13 kHz*

2
i

-
||
-
I
I
-

Avg Type: RMS
Avg|Hold: 20/20

Mkr1 1.621 333 GHz
Band Power 40.598 dBm

—
S
—
.
™
L
.
-
—

Span 3.333 MHz
Sweep 274.6 ms (1001 pts)

STATUS

Table 29 - 1621.3333 MHz - Emission Mask

Keyggnt Spectrum Analyzer - Swept SA

=R

RF [s0n bC

Marker 110.833000 kHz

Gate: LO

Ref Offset 41.1 dB
1LOgBld|\r Ref 31.00 dBm

Start 9.00 kHz
#Res BW 3.0 kHz

SENSE:EXT| SOURCE OFF

ALIGN AUTO |

03:29:09 PM Dec 06, 2022

PNO: Close -—»—  Trig: FreeRun
IFGain:Low

#Atten: 28 dB

#VBW 9.1 kHz*

Avg Type: RMS
Avg|Hold: 20/20

Mkr1 10.833 kHz
-46.150 dBm

Stop 150.00 kHz
#Sweep 100.0 ms (1001 pts)

STATUS

Table 30 - 1621.3333 MHz - 9 kHz to 150 kHz
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b

. Keysight Spectrum Analyzer - Swept SA

10 dBidiv
Log

SENSE:EXT| SOURCE OFF ALIGN AUTO |

Avg Type: RMS
PNO: Wide —»— 1rig: Free Run Avg|Hold: 20/20

IFGain:Low #Atten: 28 dB

Ref Offset 39.6 dB
Ref 31.00 dBm

I N A I
ot

ilewe gl ot

gtk oty ol bl w et Uk el )] aiils Ll TRy PP

Start 150 kHz

#Res BW 10 kHz

#VBW 30 kHz*

STATUS

Mkr1 26.787 8 MHz

Sweep 463.3 ms (10000 pts)

-49.097 dBm

Stop 30.00 MHz

Table 31 - 1621.3333 MHz - 150 kHz to 30 MHz

Keyggnt spmmm Ana\yzer Ewept SA

Marker 1 592 531126556 MHz

10 dBidiv
Log

SENSE:EXT| SOURCE OFF ALIGN AUTO |

Avg Type: RMS
PNO: Fast ~—»— Trig: FreeRun Avg|Hold: 20/20

IFGain:Low #Atten: 28 dB

Gate: LO

Ref Offset 40.7 dB
Ref 31.00 dBm

Start 0.0300 GHz

#Res BW 100 kHz

#VBW 300 kHz*

STATUS

Mkr1 592.53 MHz

-35.286 dBm

Stop 1.0000 GHz
#Sweep 101.3 ms (20000 pts)

Table 32 - 1621.3333 MHz - 30 MHz to 1 GHz
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b

' Keysight Spectrum Analyzer - SweptSA ==
RL [ SENSE:EXT] SOURCE OFF ALIGN AUTO | 04:13:06 PM Dec 06, 2022
Avg Type: RMS
PNO: Fast —+— 1rig: FreeRun Avg|Hold: 20/20
IFGain:Low #Atten: 28 dB

Mkr1 1.621 3 GHz
Ref Offset 42 dB
10 gmiay Ref 51.00 dBm 41.367 dBm

Start 1.000 GHz Stop 3.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 101.6 ms (5000 pts)

STATUS

Table 33 - 1621.3333 MHz - 1 GHz to 3 GHz

KEyS\ghtEpEdrum Ana\yzer EprtEA =N = =
RL [ SENSE:EXT] SOURCE OFF ALIGN AUTO | 04:24:25 PM Dec 06, 2022
Avg Type: RMS
Gate: LO PNO: Fast ~—»—  Trig: FreeRun Avg|Hold: 20/20
IFGain:Low #Atten: 16 dB

Mkr1 4.827 2 GHz
Ref Offset 44.7 dB
1LOgBld|v RZf 31se00 dBm -31.726 dBm

TR bl

Start 3.000 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz* #Sweep 102.0 ms (10000 pts)

STATUS

Table 34 - 1621.3333 MHz - 3 GHz to 8 GHz
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. Keysight Spectrum Analyzer - Swept SA

ALIGN AUTO |

Avg Type: RMS
PNO: Fast —+— 1rig: FreeRun Avg|Hold: 20/20
IFGain:Low #Atten: 10 dB

SENSE:EXT| SOURCE OFF

Mkr1 14.584 3 GHz
Ref Offset 49.1 dB
10 gmiay Ref 31.00 dBm -33.957 dBm

. m AN LA L L

lll"ﬂ' m e 'TI‘ "' ul

Start 8.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 401.3 ms (20000 pts)

Table 35 - 1621.3333 MHz - 8 GHz to 18 GHz
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b

' Keysight Spectrum Analyzer - Swept SA
RF [500 DC [ SENSE:EXT] SOURCE OFF ALIGN AUTO |
Avg Type: RMS
PNO: Wide —»— 1rig: Free Run Avg|Hold: 20/20
IFGain:Low #Atten: 28 dB

Mkr1 1.625 663 GHz
Ref Offset 41.1 dB
1LngBtdw R:f 45.593 dBm Band Power 40.922 dBm

EE
?IIIIIII

Center 1.625667 GHz Span 3.333 MHz
#Res BW 4.3 kHz #VBW 13 kHz* Sweep 274.6 ms (1001 pts)

STATUS

Table 36 - 1625.6666 MHz - Emission Mask

o Keysight Spectrum Analyzer - Swept SA |- ]
RL RE_ [s0@ oC | SENSE:EXT] SOURCE OFF ALTGN AUTO | 03:21:49 PM Dec 06, 2022

Marker 1 9.000000 kHz ) Avg Type: RMS
Gate: LO PNO: Close -—»—  Trig: FreeRun Avg|Hold: 20/20
IFGain:Low #Atten: 28 dB

Mkr1 9.000 kHz
Ref Offset 41.1 dB
1LOgBld|v RZf 31se00 dBm -44.940 dBm

Start 9.00 kHz Stop 150.00 kHz
#Res BW 3.0 kHz #VBW 9.1 kHz* #Sweep 100.0 ms (1001 pts)

STATUS

Table 37 - 1625.6666 MHz - 9 kHz to 150 kHz
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. Keysight Spectrum Analyzer - Swept SA

SENSE:EXT] SOURCE OFF ALIGN AUTO |
Avg Type: RMS
PNO: Wide —»— 1rig: Free Run Avg|Hold: 20/20
IFGain:Low #Atten: 28 dB

Ref Dffset 39.6 dB Mkr1 11.849 4 MHz

1LUgBld|v Ref 31.00 dBm -48.101 dBm

Y N Y N O N O
1

gl il b e Lo alate o Loahihou o el b PR IYY PO ] R AT AT RN |

Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 463.3 ms (10000 pts)

STATUS

Table 38 - 1625.6666 MHz - 150 kHz to 30 MHz

Keyggnt spmmm Ana\yzer Ewept SA

| SENSE:EXT| SOURCE OFF ALIGN AUTO |
Marker 1 960 713035652 MHz ) Avg Type: RMS
Gate: LO PNO: Fast -—»— Trig: FreeRun Avg|Hold: 20/20
IFGain:Low #Atten: 28 dB

Mkr1 960.71 MHz
Ref Offset 40.7 dB
1LOgBld|v RZf 31se00 dBm -34.898 dBm

il R et A L AL L
O i s e et i i et otk A A

Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* #Sweep 101.3 ms (20000 pts)

STATUS

Table 39 - 1625.6666 MHz - 30 MHz to 1 GHz
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' Keysight Spectrum Analyzer - SweptSA ==
RL [ SENSE:EXT] SOURCE OFF ALIGN AUTO | 04:16:16 PM Dec 06, 2022
Avg Type: RMS
PNO: Fast —+— 1rig: FreeRun Avg|Hold: 20/20
IFGain:Low #Atten: 28 dB

Mkr1 1.625 7 GHz
Ref Offset 42 dB
10 gmiay Ref 51.00 dBm 41.739 dBm

Start 1.000 GHz Stop 3.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 101.6 ms (5000 pts)

STATUS

Table 40 - 1625.6666 MHz - 1 GHz to 3 GHz

KEyS\ghtEpEdrum Ana\yzer EprtEA =N = =
RL [ SENSE:EXT] SOURCE OFF ALIGN AUTO | 04:21:51 PM Dec 06, 2022
Avg Type: RMS
Gate: LO PNO: Fast ~—»—  Trig: FreeRun Avg|Hold: 20/20
IFGain:Low #Atten: 16 dB

Mkr1 7.082 9 GHz
Ref Offset 44.7 dB
1LOgBld|v RZf 31se00 dBm -33.348 dBm

Start 3.000 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz* #Sweep 102.0 ms (10000 pts)

STATUS

Table 41 - 1625.6666 MHz - 3 GHz to 8 GHz
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e Keysight Spectrum Analyzer - Swept SA
0 | SENSE:EXT| SOURCE OFF | ALIGN AUTO |
Avg Type: RMS
PNO: Fast —+— 1rig: FreeRun Avg|Hold: 20/20
IFGain:Low #Atten: 10 dB

Ref Dffset 49.1 dB Mkr1 11.117 7 GHz

1LUgBld|v Ref 31.00 dBm -34.383 dBm

Start 8.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 401.3 ms (20000 pts)

STATUS

Table 42 - 1625.6666 MHz - 8 GHz to 18 GHz

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:

e 25dBin 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;

e 35dBin 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;

e 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

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

e 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

e 35dBin 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

e 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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2.4.7

This test was carried out in RF Laboratory 2.

Test Location and Test Equipment Used

©

Instrument Manufacturer Type No. TE No. Calibration Calibration
Period Expiry Date
(months)
Power Supply Unit Farnell H60-25 1092 - O/P Mon
Network Analyser Rohde & Schwarz ZVA 40 3548 12 24-Feb-2023
Multimeter Fluke 177 3833 12 16-Dec-2022
Calibration Unit Rohde & Schwarz ZV-754 4368 12 24-Feb-2023
Frequency Standard Spectracom SecureSync 1200- | 4393 6 01-Feb-2023
0408-0601
Suspended Substrate Advance Power 11SH10- 4411 12 13-Oct-2023
Highpass Filter Components 3000/X18000-
0O/0
PXA Signal Analyser Keysight N9030A 4654 12 05-Jan-2023
Technologies
Attenuator 40dB 100W Weinschel 48-40-43-LIM 5134 12 05-Jan-2023
Thermo-Hygro-Barometer PCE Instruments PCE-THB-40 5475 12 25-Apr-2023
Table 43

O/P Mon - Output Monitored using calibrated equipment
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2.5

2.51

2.5.2

253

254

255

Equivalent Isotropic Radiated Power
Specification Reference

FCC 47 CFR Part 2, Clause 2.1046
FCC 47 CFR Part 25, Clause 25.204

ISED RSS-170, Clause 5.3
ISED RSS-GEN, Clause 6.12

Equipment Under Test and Modification State
LT-4230, S/N: 0170003 - Modification State 0
Date of Test

02-December-2022

Test Method

Power Spectral Density measurements in a 4 kHz bandwidth were performed in accordance with
ANSI C63.26, clause 5.2.3.5 (Peak-PSD).

The RBW was configured to 3 kHz and the reference level offset increased to account for the
correction factor required to show the result as 4 kHz bandwidth. The correction factor was
obtained using the following formula:

10Log(4/3) = 1.25 dB

Total EIRP measurements were performed in accordance with ANSI C63.26, clause 5.2.4.4
(average power with integration).

The Antenna Gain was added to the measured Conducted Output Power to determine the EIRP.
Environmental Conditions

Ambient Temperature  21.1 °C
Relative Humidity 38.9%
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2.5.6 Test Results

Iridium - DC powered

EIRP (dBm/4kHz)

1616.3333 MHz 1621.3333 MHz 1625.6666 MHz

35.5 34.2 33.7

Table 44 - EIRP/4 kHz Results Table

1616.3333 MHz 1621.3333 MHz 1625.6666 MHz
EIRP (dBm) A from rated EIRP (dBm) A from rated EIRP (dBm) A from rated
power (dB) power (dB) power (dB)
43.5 -0.5 42.9 -1.1 43.4 -0.6

Table 45 - EIRP Results Table

FCC 47 CER Part 25, Limit Clause 25.204

+40 dBW in any 4 kHz band for 6 < 0°
+40 + 36 dBW in any 4 kHz band for 0° < 6 < 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 5.3.2.

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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2.5.7

This test was carried out in RF Laboratory 2.

Test Location and Test Equipment Used

Instrument Manufacturer Type No. TE No. Calibration Calibration
Period Expiry Date
(months)

Power Supply Unit Farnell H60-25 1092 - O/P Mon

Network Analyser Rohde & Schwarz ZVA 40 3548 12 24-Feb-2023

Multimeter Fluke 177 3833 12 16-Dec-2022

Calibration Unit Rohde & Schwarz ZV-754 4368 12 24-Feb-2023

Frequency Standard Spectracom SecureSync 1200- | 4393 6 01-Feb-2023

0408-0601
PXA Signal Analyser Keysight N9030A 4654 12 05-Jan-2023
Technologies
Attenuator 40dB 100W Weinschel 48-40-43-LIM 5134 12 05-Jan-2023
Thermo-Hygro-Barometer PCE Instruments PCE-THB-40 5475 12 25-Apr-2023
Table 46

O/P Mon — Output Monitored using calibrated equipment
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2.6

2.6.1

2.6.2

2.6.3

264

2.6.5

Limits on Emissions from Mobile Earth Stations for Protection of Aeronautical Radio
Navigation Satellite Service

Specification Reference

FCC 47 CFR Part 25, Clause 25.216
ISED RSS-170, Clause 5.4.3.2.

Equipment Under Test and Modification State
LT-4230, S/N: 0170003 - Modification State 0
Date of Test

20-December-2022

Test Method

This test was performed in accordance with ANSI C63.26, clause 5.7 within the requirements of
FCC CFR 47 Part 25, Clause 25.216 and Industry Canada RSS-170, clause 5.4.3.2.1.

Environmental Conditions

Ambient Temperature  21.9 °C
Relative Humidity 43.8 %
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2.6.6 Test Results
Iridium - DC powered
Frequency (MHz) Level (dBW)
*
Table 47 - 1616.3333 MHz — Broadband Emission Results
*No emissions were detected within 6 dB of the limit.
[ Keysight Spectrum Analyzer - Swept SA ‘iﬂi‘@
F RL | RF [s0e bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 02:38:55 PM Dec 20,2022
Marker 1 1.609995000000 GH=z ] . Avg Type: RMS TRACE[1/2345 6
Gate: LO NFE PNO: Wide —+— 1rig: FreeRun Avg|Hold: 10/10 T;E: ﬁ A

IFGain:Low #Atten: 8dB

Mkr1 1.609 995 GHz

Ref Offset42.5 dB
EggB!div Ref 30.00 dBm -46.689 dBm

200

10.0

0.00

-10.0

-40.0
1
-50.0 K Aty sl L) V\-Mﬂr?""’fﬁ"‘ﬁ
S T T A e L A

Start 1.605000 GHz Stop 1.610000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 100.0 ms (1001 pts)

MsG II&STATUS

Table 48 - 1616.3333 MHz - Broadband Emission Results
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e Keysight Spectrum Analyzer - Swept SA \iﬂi/@
RL | RF [s0a oc | | | SENSE:EXT| SOURCE OFF | ALIGN aUTO | 02:21:37 PMDec 20,2022
Gate Delay 571.7 ps Avg Type: RM$ TRACE[1/2345 6
Gate: LO NFE PNO: Fast -+~ 1rig: FreeRun Avg|Hold: 10110 TYPE|A WA
IFGain:Low #Atten: 8 dB DET|JANNNNN
Ref Offset 42.5 dB Mkr1 1.604 126 GHz
1L%gdBldiv Ref 22.50 dBm -49.605 dBm
125
250
7.50
175
275
75 LT 7000 a6
1
475 ._
7.5 J J
7.5

Start 1.55900 GHz
#Res BW 1.0 MHz

MSG

#YBW 3.0 MHz*

I%STATUS

Stop 1.60500 GHz
#Sweep 100.0 ms (1001 pts)

Table 49 - 1616.3333 MHz, 1559 MHz - 1605 MHz, Broadband Emission Results
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Frequency (MHz) Level (dBW)
*
Table 50 - 1616.3333 MHz - Discrete Emission Results
*No emissions were detected within 10 dB of the limit.
e Keysight Spectrum Analyzer - Swept SA = =
F RL | RF [soa oC | | [ SENSE:EXT| SOURCE OFF | ALIGN aUTO | 03:54:35 PMDec 20, 2022
Marker 1 1.609925000000 GHz ] ) Avg Type: RMS TRACEIL 234 5 6
Gate: LO NFE PNO: Wide -—»— 1rig: FreeRun Avgl|Hold: 10/10 TYPE|A WA
IFGain:High #Atten: 0 dB pET/ANNNNN

Mkr1 1.609 925 GHz

Ref Offset 42.5 dB
1o gsmw Ref 20.00 dBm -64.780 dBm

000

-100

=200

-400

-500

"“”““"“*’J“PM”"WV"W““ il ik WWMWWWW

Start 1.605000 GHz Stop 1.610000 GHz
#Res BW 10 kHz #VBW 30 kHz* #Sweep 100.0 ms (1001 pts)

MSG %ETA‘FUS

Table 51 - 1616.3333 MHz - Discrete Emission Results

. Keysight Spectrum Analyzer - Swept SA ‘iui;@_
RL | RF [s0a oc | | SENSE:EXT| SOURCE OFF | ALIGN aUTO | 04:06:48 PMDec 20,2022
Marker 1 1.591430000000 GHz | i Avg Type: RMS TRACE|1/2345 6
Gate: LO NFE PNO: Fast —+— 1rig: FreeRun Avg|Hold: 10110 THPE|A WirAiadnt
IFGain:High #Atten: 0dB DETIANNNNN
Mkr1 1.591 430 GHz
Ref Offset 42.6 dB
19g8iciy__Ref -2.00 dBm -69.890 dBm
120
220
320
-42.0
DL1 -50 00 cibim|
520
620
1
72 WWWWWWWWWWWWMWWW
820
820
Start 1.55900 GHz Stop 1.60500 GHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 713.1 ms (1001 pts)
MSG %STATUS

Table 52 - 1616.3333 MHz, 1559 MHz - 1605 MHz, Discrete Emission Results
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Frequency (MHz) Level (dBW)
*
Table 53 - 1621.3333 MHz - Broadband Emission Results
*No emissions were detected within 6 dB of the limit.
[ Keysight Spectrum Analyzer - Swept SA = =
F RL | RF [soe bC | [ SENSE:EXT| SOURCE OFF | ALIGN AUTO | 02:40:13 PM Dec 20, 2022
Marker 1 1.610000000000 GHz ] ) Avg Type: RMS TRACEI1234 5 6
Gate: LO NEE PNO-Wide ~—#— Trig: FreeRun Avg|Hold: 10/10 TYPE|A WAAAARAAR
IFGain:Low #Atten: 8 dB peET/A NNNNN
Mkr1 1.610 000 GHz
Ref Offset 42.5 dB
19 dBiv Ref 30.00 dBm -48.054 dBm
200
10.0
0.00 /
-10.0
-20.0
-30.0 /
-40.0
'
-50.0 FOTPP RPN
-60.0
Start 1.605000 GHz Stop 1.610000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Bweep 100.0 ms (1001 pts)
IMSG %ET/\TUE

Table 54 - 1621.3333 MHz - Broadband Emission Results

—

' Keysight Spectrum Analyzer - Swept SA ===
RL | RF [s0oa oc | | | SENSE:EXT| SOURCE OFF | ALIGN aUTO | 02:25:36 PMDec 20,2022
Marker 1 1.584116000000 GHz | . Avg Type: RMS TRACE[I2345 §
Gate: LO NFE PNO: Fast —#— Trig: FreeRun Avg|Hoeld: 10110 GE

IFGain:Low #Atten: 8 dB DeET/ANNNNN

Mkr1 1.584 116 GHz

Ref Offset 42.5 dB
E%gsldiv Ref 22.50 dBm -50.159 dBm

240

-7.50

s DLT 4000 dem|

ATE ’1
. gt A R g

Start 1.55900 GHz Stop 1.60500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 100.0 ms (1001 pts)

MSG %ETI\TUS

Table 55 - 1621.3333 MHz, 1559 MHz - 1605 MHz, Broadband Emission Results

COMMERCIAL-IN-CONFIDENCE Page 38 of 56




Document 75956617-06 Issue 01

COMMERCIAL-IN-CONFIDENCE 3
Frequency (MHz) Level (dBW)
*
Table 56 - 1621.3333 MHz - Discrete Emission Results
*No emissions were detected within 10 dB of the limit.
[ Keysight Spectrum Analyzer - Swept SA = =
F RL | RF [soe bC | [ SENSE:EXT| SOURCE OFF | ALIGN AUTO | 03:52:23 PM Dec 20, 2022
Marker 1 1.608315000000 GHz ] ) Avg Type: RMS TRACEI1 2345 6
Gate: LO NFE PNO-Wide -—#— Trig: FreeRun Avg|Hold: 10/10 TYPE|A WAAAARAAR
IFGain:High #Atten: 0 dB peET/A NNNNN
Mkr1 1.608 315 GHz
Ref Offset 42.5 dB
‘IngBldiv Reef 25.900 dBm -65.344 dBm
10.0
0.00
-10.0 /
200
-30.0
-40.0 /
-50.0
-60.0
00 'nn;‘l. Th.lmmnl_'#l.h , Mﬂﬂw gt n"r|"| H|I;IMFInIJJA1LrMW’A | !&W&M
Start 1.605000 GHz Stop 1.610000 GHz
#Res BW 10 kHz #VBW 30 kHz* #Bweep 100.0 ms (1001 pts)
IMSG %ET/\TUS

Table 57 - 1621.3333 MHz - Discrete Emission Results

=

| SENSE:EXT| SOURCE OFF |

ALIGN aUTO |

04:13:55 PMDec 20,2022

s Keysight Spectrum Analyzer - Swept SA
RL | RF [s0a oC

Marker 1 1.579240000000 GHz

Gate: LO

Ref Offset 42.5 dB

10dBidiv ~ Ref -2.00 dBm
Log

NFE

PNO: Fast —»— Trig: FreeRun
IFGain:High #Atten: 0 dB

Avg Type: RMS
Avg|Hoeld: 10110

TRACE|1/23456
TYPE|A WA
DETJANNNNN

Mkr1 1.579 240 GHz
-70.601 dBm

-120

=220

-320

DL1 -50.00 |

620

LT R (R

Start 1.55900 GHz
#Res BW 10 kHz

MSG

#VBW 30 kHz*

%ETI\TUS

Stop 1.60500 GHz
Sweep 713.1 ms (1001 pts)

Table 58 - 1621.3333 MHz, 1559 MHz - 1605 MHz, Discrete Emission Results
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Frequency (MHz) Level (dBW)
*
Table 59 - 1625.6666 MHz - Broadband Emission Results
*No emissions were detected within 6 dB of the limit.
e Keysight Spectrum Analyzer - Swept SA = =
F RL | RF [500 DC | | [ SENSE:EXT| SOURCE OFF | ALIGN aUTO | 02:42:07 PMDec 20, 2022
Marker 1 1.609885000000 GHz ] ) Avg Type: RMS TRACE[1234 5 §
Gate. LO NFE PNO: Wide -—»— 1rig: FreeRun Avgl|Hold: 10/10 TYPE|A WA
IFGain:Low #Atten: 8 dB pET/ANNNNN
Mkr1 1.609 885 GHz
Ref Offset 42.5 dB
19 dBciv Ref 30.00 dBm -48.091 dBm
00
10.0
0.00 /
-10.0
200
300 /
-40.0 ]
4
mﬂm i T 17 e g pREV N R TSORT W erwer WWWWWWWWW
0.0

Start 1.605000 GHz
#Res BW 1.0 MHz

MSG

#YBW 3.0 MHz*

Stop 1.610000 GHz
#Sweep 100.0 ms (1001 pts)

%ETA‘FUS

Table 60 - 1625.6666 MHz - Broadband Emission Results

Keysight Spectrum Analyzer - Swept SA

=

RL | RF [50@ DC

[ | | SENSE:EXT| SOURCE OFF |

ALIGN AUTO | 02:30:09 PMDec 20,2022

Earker 11.578182000000 GHz |

Gate: LO

Ref Offset 42.5 dB

10dBidiv ~ Ref 22.50 dBm
Log

PNO: Fast —#— Trig: FreeRun

NFE
IFGain:Low #Atten: 8 dB

Avg Type: RMS

TRACE|1/23456
Avg|Hoeld: 10110 A AARARAAA

TYPE

DETJANNNNN

Mkr1 1.578 182 GHz
-50.121 dBm

240

-7.50

LT 400 6|

BErE:)

-7 .5

(TR

T L L r e A PR I B TR

Start 1.55900 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Stop 1.60500 GHz
#Sweep 100.0 ms (1001 pts)

%ETI\TUS

Table 61 - 1625.6666 MHz, 1559 MHz - 1605 MHz, Broadband Emission Results
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Frequency (MHz) Level (dBW)
*
Table 62 - 1621.3333 MHz - Discrete Emission Results
*No emissions were detected within 10 dB of the limit.
B8 Keysight Spectrum Analyzer - Swept SA =
F RL I RF [s0@ bc | [ SENSE:EXT| SOURCE OFF | ALIGN AUTO [ 03:51:03 PM Dec 20, 2022
Marker 1 1'6235??300000,3sz FNOZ\%ME —p. Trig: FreeRun ﬁﬂﬁ!ﬁfmg T?i:im
IFGain:High #Atten: 0 dB peET|/A NNNNN
gy Rer it W 85 522 dbm
10.0
0.00
-10.0 /
-200
-30.0
400 /
-50.0
oo 1
:,w“wn,m,lr-f-,-w%mmmmw gl

Stop 1.610000 GHz

Start 1.605000 GHz
#Bweep 100.0 ms (1001 pts)

#Res BW 10 kHz

MsG

#VBW 30 kHz*

Ilb STATUS

Table 63 - 1621.3333 MHz - Discrete Emission Results

Keysight Spectrum Analyzer - Swept SA

=

=

F RL | RF [s0oa oc | | | SENSE:EXT| SOURCE OFF | ALIGN aUTO | 04:19:56 PMDec 20,2022

Marker 1 1.599618000000 GHz | Avg Type: RMS TRACE[123456
TYPE|A WA

Avg|Hoeld: 10110

10 dBidiv
Log

Gate: LO

Ref Offset 42.5 dB
Ref -2.00 dBm

PNO: Fast —#—  Trig: FreeRun

NFE
IFGain:High #Atten: 0 dB

DETJANNNNN

Mkr1 1.599 618 GHz
-70.752 dBm

-120

=220

-320

DL1 -50.00 |

620

<720

PR

WWWWWWWWWWWWW

MSG

Start 1.55900 GHz
#Res BW 10 kHz

Stop 1.60500 GHz

#VBW 30 kHz* Sweep 713.1 ms (1001 pts)

%ETI\TUS

Table 64 - 1621.3333 MHz, 1559 MHz - 1605 MHz, Discrete Emission Results
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Frequency (MHz) Level (dBW)
*
Table 65 - Carrier-off state
*No emissions were detected within 10 dB of the limit.
e Keysight Spectrum Analyzer - Swept SA = =
F RL | RF [soe bC | [ SENSE:EXT| SOURCE OFF | ALIGN AUTO | 02:56:59 PM Dec 20, 2022
Marker 1 1.577564000000 GHz | ) Avg Type: RMS TRACEI1 2345 6
NFE PNO: Fast —»— Trig: FreeRun Avg|Hold: 1000/1000 TYPE|A WAAAARAAR
PREAMP IFGain:High #Atten: 0 dB DET|A NNNN N
Mkr1 1.577 564 GHz
Ref Offset 42.5 dB
19 dBiv Ref -2.00 dBm -73.649 dBm
-12.0
220
320
420
DL1 -50.00 dBm|
-52.0
-62.0
1
720
sy 1M-MMMPMH'£ T S Lt S wom et
820
820
Start 1.55900 GHz Stop 1.61000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Bweep 2.000 ms (1001 pts)
IMSG %ETATUS

Table 66 - Carrier-off state Emissions

s Keysight Spectrum Analyzer - Swept SA == i:
RL | RF [s0oa oc | | SENSE:EXT| SOURCE OFF | ALIGN aUTO | 02:56:59 PMDec 20,2022
Marker 1 1.577564000000 GHz | . Avg Type: RMS TRACEI1 2345 §
NEE PNO: Fast —#—  Trig: FreeRun Avg|Held: 1000/1000 TYPE|A WA

PREAMP

Ref Offset 42.5 dB
10dBidiv ~ Ref -2.00 dBm
Log

IFGain:High #Atten: 0 dB DET/JANNNNN

Mkr1 1.577 564 GHz
-73.649 dBm

-120

=220

-320

DL1 -50.00 |

620

<720

1
DYRPET, LW MJMMMMLJ.A“. vk by » F RN R TET S T S L

Start 1.55900 GHz
#Res BW 1.0 MHz

MSG

Stop 1.61000 GHz
#VBW 3.0 MHz* #Sweep 2.000 ms (1001 pts)

%ETI\TUS

Table 67 - 1559 MHz - 1610 MHz, Carrier-off state Emissions
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FCC 47 CER 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.

Industry Canada, RSS-170, Limit Clause 5.4.3.2.1

Mobile earth stations with transmitting frequencies between 1610 MHz and 1626.5 MHz shall have
the e.i.r.p. density of unwanted emissions in the band 1605-1610 MHz, averaged over any 2-ms
active transmission interval, not exceed the following limits:

(1) =70 dBW/MHz at 1605 MHz, linearly interpolated to —10 dBW/MHz at 1610 MHz for broadband
emissions; and

(2) —80 dBW/kHz at 1605 MHz, linearly interpolated to —20 dBW/kHz at 1610 MHz for discrete
emissions.

COMMERCIAL-IN-CONFIDENCE Page 43 of 56



Document 75956617-06 Issue 01
COMMERCIAL-IN-CONFIDENCE

2.6.7 Test Location and Test Equipment Used

This test was carried out in RF Laboratory 2.

Instrument Manufacturer Type No. TE No. Calibration Calibration
Period Expiry Date
(months)

Multimeter Iso-tech IDM101 2417 12 28-Nov-2023

Network Analyser Rohde & Schwarz ZVA 40 3548 12 24-Feb-2023

Calibration Unit Rohde & Schwarz ZV-754 4368 12 24-Feb-2023

Frequency Standard Spectracom SecureSync 1200- | 4393 6 01-Feb-2023

0408-0601
PXA Signal Analyser Keysight N9030A 4654 12 05-Jan-2023
Technologies

Quad Power Supply Rohde & Schwarz HMP4040 4954 - O/P Mon

Attenuator 40dB 100W Weinschel 48-40-43-LIM 5134 12 05-Jan-2023

Thermo-Hygro-Barometer PCE Instruments PCE-THB-40 5475 12 25-Apr-2023

Table 68

O/P Mon — Output Monitored using calibrated equipment
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2.7
271

2.7.2

2.7.3

274

275

Radiated Spurious Emissions

Specification Reference

FCC 47 CFR Part 2, Clause 2.1053

FCC 47 CFR Part 25, Clause 25.202(f)

ISED RSS-170, Clause 5.4.3.1

ISED RSS-GEN, Clause, 6.13

Equipment Under Test and Modification State
LT-4230, S/N: 01070006 - Modification State O
Date of Test

13-December-2022 to 16-December-2022
Test Method

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

Testing was performed in accordance with ANSI C63.26, Clause 5.5.

Prescans and final measurements were performed using the direct field strength method.

Field strength measurements were performed and then converted to Equivalent Power
Measurements in accordance with ANSI C63.26, Clause 5.2.7 equation c)

Example calculation:
E (dBuV/m) + 20log(d) - 104.8 = EIRP (dBm) where (d) is the measurement distance.
82.2 (dBuV/m) + 20log(3) — 104.8 = EIRP (dBm)

-13.0 = EIRP (dBm)
Environmental Conditions

Ambient Temperature 16.7 - 18.2 °C
Relative Humidity 23.3-29.9%
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2.7.6 Test Results

Iridium - DC powered

Frequency (MHz) Level (dBm) Polarisation Orientation
*
Table 69 - 1616.3333 MHz, 30 MHz to 18GHz
*No emissions were found within 10 dB of the limit.
1200+ — PeakTrace |
—  Limit
1001
10001
900+
E 200+
600F \ MWM\!“H"W‘\MMA"
ww-NM»Avs.l\“aw«nM'wwM““W""“‘
)U*LWMJLM“A»"W'
soof v A\‘]. sl MMJ\MM
AP ke
WWM y 7 ﬂuﬂwh}
400 LJ
200 Start 30 MHz Center 515 MHz Stop 1000 MHz

Table 70 - 1616.3333 MHz - 30 MHz to 1 GHz, Horizontal, X Orientation
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1200 — PeakTrace |
— it
1001
10001
900+
E a0
2
= T00-
o ———
b b
' MWWWMWM I
00 4 i b
\M‘“\. fv'wmm }L'UFIN'JMM i
- ,
400F 4
Start 30 MHz Center 515 MHz Stop 1000 MHz
300 L L
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Table 71 - 1616.3333 MHz - 30 MHz to 1 GHz, Vertical, X Orientation

— PeakTrace

= Limit
1300

1200

1100

1000

900

80.0

Level (dBuv/m)

700
60.0

500 w

400

300

Start 1000 MHz (Center 9500 MHz Stop 18000 MHz
L L
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Table 72 - 1616.3333 MHz - 1 GHz to 18 GHz, Horizontal, X Orientation
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— PeakTrace
— Limit
1300}
1200f
1100
000f
0.0
S
S soof
K}
H
3
0.0
0.0
50.0“
200
3001
Start 1000 MHz Center 9500 MHz Stop 18000 MHz
. |
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Table 73 - 1616.3333 MHz - 1 GHz to 18 GHz, Vertical, X Orientation
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Frequency (MHz) Level (dBm) Polarisation Orientation

*

Table 74 - 1621.3333 MHz, 30 MHz to 18GHz

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

12001 ‘ I — PeakTrace 7
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oo}

1000}

00
E soof
2
~ 700

) hglghintat

600 Ayl i

W
O
bbbyt
st b il
e, L
Wh‘“.‘i "Mﬂ MMW«W’”
)
W
a00F
Start 30 Mz Center 515 MHz Stop 1000 MHz
300 - t PP—

Table 75 - 1621.3333 MHz - 30 MHz to 1 GHz, Horizontal, X Orientation
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Table 76 - 1621.3333 MHz - 30 MHz to 1 GHz, Vertical, X Orientation
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— Peak Trace
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Table 77 - 1621.3333 MHz - 1 GHz to 18 GHz, Horizontal, X Orientation
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Table 78 - 1621.3333 MHz - 1 GHz to 18 GHz, Vertical, X Orientation
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Frequency (MHz) Level (dBm) Polarisation Orientation

*

Table 79 - 1625.6666 MHz, 30 MHz to 18GHz

*No emissions were found within 10 dB of the limit.
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Table 80 - 1625.6666 MHz - 30 MHz to 1 GHz, Horizontal, X Orientation
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Table 81 - 1625.6666 MHz - 30 MHz to 1 GHz, Vertical, X Orientation
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— Peak Trace
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Table 82 - 1625.6666 MHz - 1 GHz to 18 GHz, Horizontal, X Orientation
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Table 83 - 1625.6666 MHz - 1 GHz to 3 GHz, Vertical, X Orientation
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FCC 47 CFER 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:

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:

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.
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2.7.7 Test Location and Test Equipment Used

This test was carried out in EMC Chamber 5.

Instrument Manufacturer Type No. TE No. Calibration Calibration
Period Expiry Date
(months)
Screened Room (5) Rainford Rainford 1545 36 15-Apr-2024
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Dual Power Supply (0-30V, Farnell LT30-2 3333 - TU
0-2A)
True RMS Multimeter Fluke 179 4007 12 18-Nov-2023
Cable (N-Type to N-Type, 2 Florida Labs NMS-235SP-78.8- 4622 12 11-Aug-2023
m) NMS
4 Channel PSU Rohde & Schwarz HMP4040 4736 - O/P Mon
Mast Controller Maturo Gmbh NCD 4810 - TU
Tilt Antenna Mast Maturo Gmbh TAM 4.0-P 4811 - TU
Antenna (DRG 1-10.5GHz) Schwarzbeck BBHA9120B 4848 12 28-May-2023
Emissions Software TUV SUD EmXV3.1.6 5125 - Software
V.
3 GHz High pass filter Wainwright WHKX12-2580- 5220 12 23-Mar-2023
3000-18000-80SS
Pre-Amplifier (1 GHz to 18 Schwarzbeck BBV 9718 C 5350 12 20-Oct-2023
GHz)
Thermo-Hygro-Barometer PCE Instruments PCE-THB-40 5476 12 06-Oct-2023
Cable (SMA to SMA, 2 m) Junkosha MWX221- 5517 12 12-Apr-2023
02000AMSAMS/A
Cable (N to N 8m) Junkosha MWX221- 5519 12 07-Mar-2023
08000NMSNMS/B
EMI Test Receiver Rohde & Schwarz ESW44 5527 12 28-Apr-2023
8 - 18 GHz Amplifier Wright Technologies | APS06-0061 5596 12 25-Oct-2023
Antenna (DRG, 7.5 GHz to Schwarzbeck HWRD750 5610 12 16-Oct-2023
18 GHz)
1m K-Type Cable Junkosha MWX221/B 5908 12 14-Apr-2023
TRILOG Super Broadband Schwarzbeck VULB 9168 5942 24 03-Feb-2024
Test Antenna
Attenuator 4dB Pasternack PE7074-4 6202 24 16-Jul-2024
Table 84

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

3.1 Test Setup Photographs

Table 86 - Test Setup Photo - 1to 18 GHz
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4 Measurement Uncertainty

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

Test Name Measurement Uncertainty

Modulation Characteristics -

Occupied Bandwidth + 16.74 kHz
Frequency Tolerance +3.54 Hz
Spurious Emissions at Antenna Terminals +3.08 dB
Equivalent Isotropic Radiated Power Conducted: + 3.2 dB
Radiated: + 6.3 dB (1 GHz to 18 GHz)
Limits on Emissions from Mobile Earth Stations for Conducted: * 3.45 dB
Protection of Aeronautical Radio Navigation Satellite Radiated: + 6.3 dB
Service
Radiated Spurious Emissions 30 MHzto 1 GHz: + 5.2 dB

1 GHzto 18 GHz: + 6.3 dB

Table 87

Measurement Uncertainty Decision Rule — Accuracy Method

Determination of conformity with the specification limits is based on the decision rule according to
IEC Guide 115:2021, Clause 4.4.3 (Procedure 2). The measurement results are directly compared
with the test limit to determine conformance with the requirements of the standard.

Risk: The uncertainty of measurement about the measured result is negligible with regard to the
final pass/fail decision. The measurement result can be directly compared with the test limit to
determine conformance with the requirement (compare IEC Guide 115). The level of risk to falsely
accept and falsely reject items is further described in ILAC-G8.
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