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1 Report Summary

11 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 12-July-2023
2 )(i;;r;(ging Part Number from 1135-5xxx & 1162-xxxx to 1137-5XXX & 1162- 13-July-2023
Table 1
1.2 Introduction

Applicant Quake Global Inc

Manufacturer Quake Global Inc

Model Number(s) Q4000

Serial Number(s) KQ3500000504 and KQ3500000516

Hardware Version(s) Rev A6

Software Version(s) V 3.5

Number of Samples Tested 2

Test Specification/Issue/Date FCC 47 CFR Part 2: 2021and FCC 47 CFR Part 25: 2021

Order Number PO13056

Date 12-April-2023

Date of Receipt of EUT 04-May-2023

Start of Test 25-May-2023

Finish of Test 04-July-2023

Name of Engineer(s) Neil Rousell, Thomas Biddlecombe and Ahmad Javid

Related Document(s) ANSI C63.26 (2015)
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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 2 and FCC 47 CFR Part 25 and is shown below.

Specification Clause

Section Test Description Result Comments/Base Standard

Part 2 Part 25
Configuration and Mode: Iridium - Transceiver
21 2.1046 25.204 Equivalent Isotropic Radiated Power Pass ANSI C63.26 (2015)
2.2 2.1047 (d) | - Modulation Characteristics Declaration
2.3 2.1049 - Occupied Bandwidth Pass ANSI C63.26 (2015)
2.4 2.1051 25.202(f) Spurious Emissions at Antenna Terminals Pass ANSI C63.26 (2015)
25 2.1053 25.202(f) Radiated Spurious Emissions Pass ANSI C63.26 (2015)
2.6 2.1055 25.202(d) Frequency Tolerance Pass ANSI C63.26 (2015)
27 ) 25216 Iliig:jiitgnoar:/iz?tiizﬂ?sn:tglﬁtrg g/lé)rl\)/iilceeEarth Stations for Protection of Aeronautical Pass ANSI C63.26 (2015)

COMMERCIAL-IN-CONFIDENCE
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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 QUAKE Q4000TM is a complete, fully programmable, dual mode
capable solution ready for global use. The Q4000 is designed to
communicate with terrestrial network systems when a cell signal is available
and slide seamlessly into satellite mode when a cell signal is not available.
Besides this advanced modem functionality, the Q4000 has the additional
processing power, memory, and I/Os that allow sophisticated customer
applications to run within the modem. Using an integrated power regulator,
the Q4000 is designed to operate over a 6.5-32volt input range. It has been
specifically designed to meet the demanding requirements of vehicular
environments and directly supports communication over a vehicle bus using
industry or customer proprietary standards. The Q40000 is also fully
programmable via a comprehensive API to realize any application need

Manufacturer: Quake Global, Inc

Model: QPRO & Q4000

Part Number: 1137-5XXX & 1162-XXXX
Hardware Version: Rev A6

Software Version: V35

FCC ID of the product under test — see guidance here

PB5Q4000

IC ID of the product under test — see guidance here

4650A-Q4000

Device Category Mobile [ Portable Fixed O
Equipment is fitted with an Audio Low Pass Filter Yes O No X
Table 3
Intentional Radiators
Technology Iridium SBD GSM850 EGSM900 DCS-1800 PCS-1900
Frequency Range 1850.2/
(MHz to MHz) 1616/ 1626.5 824.2/848.8 | 890.0/914.8 | 1710.2/1784.8 1909 8
Conducted Declared Output 31.7+-05 33dBm 33dBm 30dBm 30dBm
Power (dBm)
Antenna Gain (dBi) 3 dBi <3 dBi <3 dBi <3 dBi <3 dBi
Supported Bandwidth(s) (MHz)
(.. 1 MHz, 20 MHz, 40 MHz) 2.4 kbps 200 kHz 200 kHz 200 kHz 200 kHz
Modulation Scheme(s)
(e.g. GFSK, QPSK etc) FDMA/RDMA GMSK GMSK GMSK GMSK
ITU Emission Designator
(see guidance here)
see quidance here 19KOF1D 200KOG1D | 200K0GID | 200K0OG1D 200K0G1D
(not mandatory for Part 15
devices)
Bottom Frequency (MHz) 1616 824.2 890 1710.2 1850.2
Middle Frequency (MHz) 1617.5 824.2 925.2 1805.2 1805.2
Top Frequency (MHz) 1626.5 848.8 914.8 1784.8 1909.8
Table 4

COMMERCIAL-IN-CONFIDENCE
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Technolo UMTS- UMTS- UMTS- UMTS- UMTS- UMTS- UMTS-

oy FDD 1 FDD 2 FDD 4 FDD 5 FDD 6 FDD 8 FDD 19

Frequency Range 1920 - 1850 — 1710 - _ 830 - 880 — _

(MHz to MHz) 1980 1910 1755 824849 840 915 830845

Conducted Declared Output 24dBm | 24dBm | 24dBm | 24dBm | 24dBm | 24dBm | 24dBm

Power (dBm)

Antenna Gain (dBi) <3 dBi <3 dBi <3 dBi <3 dBi <3 dBi <3 dBi <3 dBi

Supported Bandwidth(s) (MHz)

(e.g. 1 MHz, 20 MHz, 40 MHz) 5MHZ 5MHZ 5MHZ S5MHZ S5MHZ S5MHZ 5MHZ

Modulation Scheme(s)

(e.. GFSK, QPSK etc) QPSK QPSK QPSK QPSK QPSK QPSK QPSK

ITU Emission Designator

(see guidance here)

(not mandatory for Part 15

devices)

Bottom Frequency (MHz) 1980 1900 2110 869 875 1844.9 876.4

Middle Frequency (MHz) 1957.6 1877.6 2087.6 846.6 852.6 1822.5 854.0

Top Frequency (MHz) 1935.2 1855.2 2065.2 824.2 830.2 1800.1 831.6
Table 5

Technology LTE FDD Band 2 LTE FDD Band 4 LTE FDD Band 12

Frequency Range ) ) )

(MHz to MHz) 1850 - 1910 1710 - 1755 698 - 716

Conducted Declared Output +21/+23 dBM MIN/MAX +21/+23 dBM MIN/MAX +21/+23 dBM MIN/MAX

Power (dBm)

Antenna Gain (dBi) <3 dBi <3 dBi <3 dBi

Supported Bandwidth(s) (MHz)

(.. 1 MHz, 20 MHz, 40 MHz) 60MHz 45MHz 18MHz

Modulation Scheme(s)

(e.g. GFSK, QPSK etc) QAM QAM QAM

ITU Emission Designator

(see guidance here)

(not mandatory for Part 15 20MOG7W 20MOG7W 20MOG7W

devices)

Bottom Frequency (MHz) 1900 2110 729

Middle Frequency (MHz) 1930 2130 728

Top Frequency (MHz) 1850 2090 717

Un-intentional Radiators

Table 6

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

2570

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

703

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

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

COMMERCIAL-IN-CONFIDENCE
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AC Power Source

AC supply frequency:

Hz

Voltage

Max current:

Single Phase [J

Three Phase

DC Power Source

Table 8

Nominal voltage:

24

Extreme upper voltage:

32

Extreme lower voltage:

Max current:

>I<[I<|<

Battery Power Source

Table 9

Voltage:

\%

End-point voltage:

V (Point at which the battery will
terminate)

Alkaline OJ Leclanche O Lithium I Nickel Cadmium [ Lead Acid* I *(Vehicle regulated)

Other O Please detail:
Table 10
Charging
Can the EUT transmit whilst being charged Yes O
Table 11
Temperature
Minimum temperature: -40 °C
Maximum temperature: +85 °C
Table 12
Cable Loss
Adapter Cable Loss dB
(Conducted sample)
Table 13

COMMERCIAL-IN-CONFIDENCE
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Antenna Characteristics

©

Antenna connector X SMA-Female, SMB-Jack, MCX- State impedance 50 ohm
Female

Temporary antenna connector [J State impedance Ohm
Integral antenna [ Type: Gain dBi
External antenna Type: User defined Gain <3 dBi dBi

For external antenna only:

Equipment is only ever professionally installed [
Non-standard Antenna Jack [J

of wire antenna etc.

Standard Antenna Jack X 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 14
Ancillaries (if applicable)
Manufacturer: Part Number:
Model: Country of Origin:
Table 15

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

Name: Louay Alakhras
Position held: Compliance Engineer
Date: 04-26-2023

COMMERCIAL-IN-CONFIDENCE
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1.5.1

1.6

1.7

Product Information

Technical Description

The QUAKE Q4000TM is a complete, fully programmable, dual mode capable solution ready for
global use. The Q4000 is designed to communicate with terrestrial network systems when a cell
signal is available and slide seamlessly into satellite mode when a cell signal is not available.
Besides this advanced modem functionality, the Q4000 has the additional processing power,
memory, and I/Os that allow sophisticated customer applications to run within the modem. Using
an integrated power regulator, the Q4000 is designed to operate over a 6.5-32volt input range. It
has been specifically designed to meet the demanding requirements of vehicular environments and
directly supports communication over a vehicle bus using industry or customer proprietary
standards. The Q40000 is also fully programmable via a comprehensive API to realize any
application need.

Deviations from the Standard
No deviations from the applicable test standard were made during testing.
EUT Modification Record

The table below details modifications made to the EUT during the test programme.

The modifications incorporated during each test are recorded on the appropriate test pages.

Date Modification

Modification State | Description of Modification still fitted to EUT Modification Fitted By

Fitted
Model: Q4000, Serial Number: KQ3500000516
0 | As supplied by the customer | Not Applicable | Not Applicable
Model: Q4000, Serial Number: KQ3500000504
0 | As supplied by the customer | Not Applicable | Not Applicable

Table 16
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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 - Transceive

Modulation Characteristics Neil Rousell UKAS
Occupied Bandwidth Thomas Biddlecombe UKAS
Spurious Emissions at Antenna Terminals Neil Rousell UKAS
Radiated Spurious Emissions Ahmad Javid UKAS
Frequency Tolerance Thomas Biddlecombe UKAS
Equivalent Isotropic Radiated Power Thomas Biddlecombe UKAS
Limits on Emissions from Mobile Earth Stations for
Protection of Aeronautical Radionavigation-Satellite Neil Rousell UKAS
Service
Table 17
Office Address:
TUV SUD

Octagon House
Concorde Way
Fareham
Hampshire
PO15 5RL
United Kingdom
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2 Test Details

2.1 Equivalent Isotropic Radiated Power
211 Specification Reference

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

21.2 Equipment Under Test and Modification State
Q4000, S/N: KQ3500000516 - Modification State O
213 Date of Test
04-July-2023
21.4 Test Method
The test was performed in accordance with ANSI C63.26, clause 5.2.3.5.
21.5 Environmental Conditions

Ambient Temperature 21.5°C
Relative Humidity 55.5%
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2.1.6

2.1.7

COMMERCIAL-IN-CONFIDENCE

Test Results

Iridium - Transceiver

EIRP (dBm/4 kHz)
1616.020833 MHz

32.25

1621.020833 MHz

32.39

1625.979167 MHz

32.42

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.

Test Location and Test Equipment Used

This test was carried out in RF Laboratory 1.

Table 18

Calibration

Instrument Manufacturer Type No TE No | Period Cal|prat|on
Expires
(months)
Climatic Chamber Votsch VT4002 161 - O/P Mon
Multimeter Iso-tech IDM101 2424 12 20-Feb-2024
Hygrometer Rotronic 1-1000 3220 12 15-Nov-2023
SecureSync 1200-
Frequency Standard Spectracom 0408-0601 4393 6 13-Jul-2023
MXA Signal Analyser Keysight Technologies N9020B 5528 24 21-Mar-2024
Signal Conditioning Unit TUV SUD SEECTRUM—SCUO 5759 12 05-Jul-2023
Mo.dular Power System Keysight Technologies N6701C 5835 - TU
Mainframe
Meter ETI Ltd Therma Elite 6326 12 27-Mar-2024
Table 19

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

Page 11 of 68
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2.2 Modulation Characteristics
221 Specification Reference
FCC 47 CFR Part 2, Clause 2.1047 (d)
222 Equipment Under Test and Modification State
Q4000, S/N: KQ3500000516 - Modification State 0
223 Date of Test
27-June-2023
224 Test Method
The description below of the modulation used was declared by the manufacturer.

To support this description, plots of the transmitted burst in the time and frequency domains have
been provided.

2.25 Environmental Conditions

Ambient Temperature  22.8 °C
Relative Humidity 53.1%

COMMERCIAL-IN-CONFIDENCE Page 12 of 68
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2.2.6 Test Results

Iridium - Transceive

11/180.

Modulation characteristics description as provided by the customer...

Traffic, broadcast, and ring alert channels use differentially encoded quaternary phase shift keyed (DE-QPSK)
modulation with 40% square root raised cosine pulse shaping. The burst transmission rate is 25ksps or 50 kbps. The
phase of the QPSK symbol states relative to the carrier phase is (Symbol State/Phase in deg): 00/0, 01/-90, 10/+90,

The acquisition channel uses differentially encoded binary phase shift keyed (DE-BPSK) with 40% square root raised
cosine pulse shaping. The burst rate on these channels is 25 kbps. The sync channel uses 25 kbps DE-BPSK on the
uplink and 50 kbps DE-QPSK on the downlink. Both with 40% square root raised cosine pulse shaping.

Table 20

= ]

RL | RF [s0e bc | [

| SENSE:EXT| SOURCE OFF |

ALIGN AUTO |

04:36:45 PM Jun 27,2023

F Keysight Spectrum Analyzer - Swept SA

Marker 1 A 81.9000 ms

Avg Type: RMS

TRACE(1 23456
TYPE| WiW WA

NE EZ%C;II'Y'ES: Ry DET|JANNNNN
Ref Offset 20.6 dB AMKr1 81.90 ms
[0 dBsdiv Ref 39.60 dBm -2.46 dB
\/< 142
96 2

TRIGLYL

-0.40

-10.4

-20.4

L

T

T ——

Center 1.621020837 GHz
Res BW 100 kHz

MsG

#VBW 300 kHz*

I]% STATUS

Span 0 Hz
Sweep 150.0 ms (1001 pts)

Figure 1 — Modulated burst power off period

COMMERCIAL-IN-CONFIDENCE
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| Keysight Spectrum Analyzer - Swept SA ‘iuiug_
RL | RF [soa bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 04:38:38 PMJun 27,2023
Marker 1 A 8.25000 ms Trig Delay-889.0 us Avg Type: RMS TRACF_’TE 3456
Wi Trig: Video TYPE| WA
N Fosint ow  #Atten: 24 dB pET/A NNNNN
AMKr1 8.250 ms
Ref Offset 29.6 dB
jodBidiv__Ref 39.60 dBm -0.43 dB
N 1A2
288 jquf a1 ﬁuw"u k] lmwﬂ‘ﬁw |f"|umw uﬂw%ﬁﬂqﬂﬁ,,
18.6 \
950 TRIG LYWL |
-0.40
-10.4
204
-30.4
-40.4
|
-50.4
" Wi
Center 1.621020837 GHz Span 0 Hz
Res BW 100 kHz #VBW 300 kHz* Sweep 10.00 ms (1001 pts)
IMSG %STATLB
Figure 2 — Modulated burst width
e Keysight Spectrum Analyzer - Occupied BW \i/lill@_-
RL | RF [s0e bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 04:29:36 PMJun 27, 2023
| Center Freq: 1.621020837 GHz Radio Std: None
NFE «p. Trig: FreeRun Avg|Hold: 100/100
‘ #IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 30.1 dB
15 dB/div Ref 50.10 dBm
liLog
351
2041 MWWWW\J Rl b i et W [T |
510 + Ve
500 _J:“’”J\/ \n\f\r\nv
219 oy T ]
-39.9
549
-69.9
549
Center 1.62102084 GHz Span 50.00 kHz
|F#Res BW 430 Hz #/BW 1.3 kHz Sweep 258.3 ms|
Occupied Bandwidth Total Power 36.9 dBm
30.849 kHz
Transmit Freq Error 921 Hz % of OBW Power 99.00 %
x dB Bandwidth 37.66 kHz x dB -26.00 dB
IMSG ﬂbSTI\TUE

Figure 3 — Modulated burst emission bandwidth

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.
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2.3 Occupied Bandwidth
2.31 Specification Reference
FCC 47 CFR Part 2, Clause 2.1049
2.3.2 Equipment Under Test and Modification State
Q4000, S/N: KQ3500000516 - Modification State O
233 Date of Test
04-July-2023
234 Test Method

This test was performed in accordance with ANSI C63.26 clause 5.4.4, with 5.4.3 also available in
the screenshots.

2.3.5 Environmental Conditions

Ambient Temperature 21.5°C
Relative Humidity 55.5%
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2.3.6 Test Results

Iridium - Transceiver

1616.020833 MHz

1621.020833 MHz 1625.979167 MHz
31.537 kHz 31.323 kHz 31.630 kHz
Table 21 - Occupied Bandwidth Results
Spectrum Analyzer 1 Spectrum Analyzer 2
Swept SA

Occupied BW
KEYSIGHT |nput RF Input Z: 50 O
Coupling: AC Corr CCorr

Atten: 20 dB Trig: Free Run Center Freq: 1.616020833 GHz
Align: Auto Freq Ref: Ext (S)

Preamp: Off Gate: Off Avg|Hold: 1000/1000
#IF Gain: Low Radio Std: None

1 Graph

Ref Lvl Offset 33.71 dB
Scale/Div 10.0 dB Ref Value 40.00 dBm

Center 1.6160208 GHz Video BW 10.000 kHz
#Res BW 1.0000 kHz

Span 200 kHz
2 Metrics

#Sweep 750 ms (10001 pts)

Occupied Bandwidth

31.637 kHz Total Power 39.6 dBm
Transmit Freq Error 732 Hz % of OBW Power 99.00 %
x dB Bandwidth 36.90 kHz

xdB -26.00dB

o Jul 04, 2023 | OO [
=I '\ P - ? 10:40:15 AM i L‘d EEEFAN

Figure 4 - 1616.020833 MHz
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Spectrum Analyzer 1
Swept SA

KEYSIGHT ICnpul IRF ac
oupling:
Align: Auto
1 Graph
Scale/Div 10.0 dB

Center 1.6210208 GHz
#Res BW 1.0000 kHz

2 Metrics

Spectrum Analyzer 2
Occupied BW
Input Z- 50 Q
Corr CCorr
Freq Ref: Ext (S)

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
Coupling: AC
Align: Auto

1 Graph

Scale/Div 10.0 dB

Center 1.6259792 GHz
#Res BW 1.0000 kHz

2 Metrics

31.323 kHz

691 Hz
37.42 KHz

Atten: 20 dB
Preamp: Off

+

Trig: Free Run
Gate: Off

Avg|Hold: 1000/1000
#F Gain: Low

Radio Std: None

Ref Lvl Offset 33.71 dB
Ref Value 40.00 dBm

Video BW 10.000 kHz

Total Power

% of OBW Power
xdB

Figure 5 -1621.020833 MHz

Spectrum Analyzer 2
Occupied BW
Input Z: 50 Q Atten: 20 dB
Corr CCorr Preamp: Off
Freq Ref: Ext (S)

Occupied Bandwidth
31.630 kHz

Transmit Freq Error

x dB Bandwidth

9l

s |1

755 Hz
37.32 kHz

9 Jul 04, 2023

:56:08 AM | >

+

Trig: Free Run
Gate: Off
#F Gain: Low

Center Freq: 1625979167 GHz
Avg|Hold: 1000/1000
Radio Std: None

Ref Lvl Offset 33.71 dB
Ref Value 40.00 dBm

Video BW 10.000 kHz

Total Power

% of OBW Power
xdB

Figure 6 - 1625.979167 MHz
FCC 47 CFER Part 2, Limit Clause 2.1049

None specified.

COMMERCIAL-IN-CONFIDENCE

Center Freq: 1621020833 GHz

-

Span 200 kHz
#Sweep 750 ms (10001 pts)

39.5 dBm

99.00 %
-26.00 dB

Span 200 kHz
#Sweep 750 ms (10001 pts)

39.7 dBm

99.00 %
-26.00 dB
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2.3.7 Test Location and Test Equipment Used

This test was carried out in RF Laboratory 1.

Calibration Calibration

Instrument Manufacturer Type No TE No | Period .
Expires

(months)
Climatic Chamber Votsch VT4002 161 - O/P Mon
Multimeter Iso-tech IDM101 2424 12 20-Feb-2024
Hygrometer Rotronic 1-1000 3220 12 15-Nov-2023

SecureSync 1200-
Frequency Standard Spectracom 0408-0601 4393 6 13-Jul-2023
MXA Signal Analyser Keysight Technologies N9020B 5528 24 21-Mar-2024
Signal Conditioning Unit TUV SUD SfECTRUM—SCUO 5759 12 05-Jul-2023
Modular P . .
ogu ar Power System Keysight Technologies N6701C 5835 - TU
Mainframe
Meter ETI Ltd Therma Elite 6326 12 27-Mar-2024
Table 22

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

COMMERCIAL-IN-CONFIDENCE
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2.4
2.41

2.4.2

243

244

245

Spurious Emissions at Antenna Terminals
Specification Reference

FCC 47 CFR Part 2, Clause 2.1051
FCC 47 CFR Part 25, Clause 25.202(f)

Equipment Under Test and Modification State

Q4000, S/N: KQ3500000516 - Modification State 0

Date of Test

20-June-2023

Test Method

This test was performed in accordance with ANSI C63.26 clause 5.7.

Note that the duty cycle was measured and added as a correction factor for average
measurements.

Environmental Conditions

Ambient Temperature  22.3 °C
Relative Humidity 38.3%

COMMERCIAL-IN-CONFIDENCE
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2.4.6 Test Results
Iridium - Transceiver
. Keysight Spectrum Analyzer - Swept SA El\i/@
RL | RF [s09@ bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 03:44:46 PMun 20, 2023
‘ Avg Type: RMS TRACE|1/23456
= : Trig: Free Run Avg|Hold: 100/100 TYFE(A
PASS | N Foumtow  #Atten: 20dB OETIANNNNN
Ref Offset 30.47 dB
1ng dB/div  Ref 30.80 dBm
Trace 1Pass ,MI{Y‘\
08 /'df‘\,{'\u “’n‘.l,’!‘-k\
10.8
0.800 /
9.20 mm \
PA'A’! h
-19.2 /(l W W 1h
! o
397 bp s h.M“ M Fﬂ e
'w"\.\l“‘l T 4 Ty
-49.2
592
Center 1.6160208 GHz Span 209.0 kHz
#Res BW 4.3 kHz #VBW 13 kHz* #Sweep 1.000 s (1001 pts)
IMSG %STATUS

Figure 7 — 1616.020833 MHz - Emission Mask

o Keysight Spectrum Analyzer - Swept SA @@@-
RL [ RF [soe bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO 04:26:23 PMJun 20, 2023
[Marker 1 124.902000 kHz | Avg Type: Log-Pwr TRACE(12345 6
NFE PNO: Close —+—  Trig: FreeRun Avg|Hold: 1000/1000 TYPEIM
IFGain:Low #Atten: 26 dB DET|P NNNNMN
Ref Offset 26.7 dB Mkr1 124.902 kHz
jodidiv__Ref 30.00 dBm -53.945 dBm
og
2o
100
0.00
100 DL1 13.00 dBm|
=200
-30.0
-40.0
500 A’
v
E MMWW’\.MW\ WAV LV, Vad Y, ENUR Y WV BN M Amponnidl )
Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz Sweep 2.867 ms (1001 pts)
IMSG %STATUS

Figure 8 - 1616.020833 MHz - 9 kHz to 150 kHz

COMMERCIAL-IN-CONFIDENCE
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s Keysight Spectrum Analyzer - Swept SA E‘@\é
RL RE__[50Q DC | SENSE:EXT| SOURCE OFF | ALIGN AUTO 04:27:46 PMJun 20, 2023
Wlarker 1 17.403300000 MHz Avg Type: Log-Pwr TRACE[1 23456
NEE PNO: Wide —+— Trig: FreeRun Avg|Hold: 1000/1000 TYPEIM
IFGain:Low #Atten: 26 dB peT|P NNNNN
Ref Offset 29.3 dB Mkr1 17.403 MHz
{ggeidv__Ref 30.00 dBm -46.918 dBm
200
100
0.00
100 DL1 -13.00 dBin|
-20.0
-30.0
-40.0
1
0.0 s b el b MLt s n.! /uu.w.l.l..a Pyt ot e gerdin ORI
-60.0
Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 6.333 ms (1001 pts)
IMSG %STATUS

Figure 9 - 1616.020833 MHz - 150 kHz to 30 MHz

s Keysight Spectrum Analyzer - Swept SA E][iﬂ@-
RL [ RF [soa bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 04:32:21 PMJun 20, 2023
[Marker 1778.840000000 MHz Avg Type: Log-Pwr TRACEIL 2345 §
NEE PNO: Fast —»— Trig: FreeRun Avg|Hold: 1000/1000 TYPE(M
IFGain:Low #Atten: 16 dB peT|P NNNNN
Mkr1 778.84 MHz
Ref Offset 295 dB
{ggBidiv__Ref 30.20 dBm -44.831 dBm
202
10.2
0.200
-9.80
DL1 -13.00 ciErm|
-19.8
-29.8
-39.8 1
Mmﬂﬂﬂk:memwm
O N L P ORE PO OV T o il aold ok A ) e A
-59.8
Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 3.200 ms (1001 pts)
IMSG %STATUS

Figure 10 - 1616.020833 MHz - 30 MHz to 1 GHz
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e Keysight Spectrum Analyzer - Swept SA (==
RL [ RF [soa bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 04:38:13 PMJun 20, 2023
Marker 1 1.616000000000 GHz Avg Type: Log-Pwr TRACE[172345 6
NEE PNO: Fast —+—  1rig: FreeRun Avg|Hold: 2000/2000 TYPEIM
IFGain:Low #Atten: 16 dB peT|P NNNNN
Mkr1 1.616 GHz
Ref Offset29.7 dB
jodBidiv__Ref 35.00 dBm 33.431 dBm
1
250
150
500
-5.00
DL1 -13.00 ciBin|
-15.0
25.0
-35.0 ettt shopaa bt by s Mhrisd v d sy
bttt Pty st b vl
-45.0
-55.0
Start 1.000 GHz Stop 3.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.333 ms (1001 pts)
IMSG %STATUS

Figure 11 - 1616.020833 MHz - 1 GHz to 3 GHz

s Keysight Spectrum Analyzer - Swept SA E][iﬂ@-
RL [ RF [soa bc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO 04:45:58 PMJun 20, 2023
Marker 1 3.230000000000 GHz | ) Avg Type: Log-Pwr TRACE[12345 6
NEE PNO: Fast —»— Trig: FreeRun Avg|Hold: 200/200 TYPE(M
IFGain:Low #Atten: 10 dB peT|P NNNNN
MKkr1 3.230 GHz
Ref Offset 30.2 dB
1L%;iBJ'div Ref 30.20 dBm -30.348 dBm
202
10.2
0.200
-9.80
DL1 -13.00 ciErm|
-19.8
1
-29.8
395 o 'Jamupw T o achhaliun T PO L L TL e
-49.8
-59.8
Start 3.000 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 8.333 ms (1001 pts)
IMSG %STATUS

COMMERCIAL-IN-CONFIDENCE

Figure 12 - 1616.020833 MHz - 3 GHz to 8 GHz
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-

=

SENSE:EXT| SOURCE OFF | ALIGN AUTO |

04:49:03 PMJun 20, 2023

s Keysight Spectrum Analyzer - Swept SA
RL [ RF [50Q DC |

Marker 1 14.030000000000 GHz

[ I
| AvglHold: 1001100

NFE

Ref Offset 31.1 dB
Ref 31.00 dBm

IFGain:Low

PNO: Fast —+—  1rig: FreeRun
#Atten: 10 dB

Avg Type: Log-Pwr

TRACE[123456
TYPE[M
DET|P NNNNN
Mkr1 14.03 GHz
-32.823 dBm

10 dB/div
Log

11.0

-9.00

DL1 -13.00 oBm|

-19.0

-29.0

-59.0

Start 8.000 GHz
#Res BW 1.0 MHz

MSG

#/BW 3.0 MHz
[y sTatus

Stop 18.000 GHz
Sweep 16.67 ms (1001 pts)

Figure 13 - 1616.020833 MHz - 8 GHz to 18 GHz

=

e Keysight Spectrum Analyzer - Swept SA
RL [ RF [soQ bc |

[ | SENSE:EXT] SOURCE OFF | ALIGN AUTO

03:50:41 PMJun 20, 2023

‘ Avg Type: RMS

PASS NFE
Ref Offset 39.47 dB
19ggidlv__Ref 30.80 dBm

PNO: Close —»—  1rig: Free Run
IFGain:Low #Atten: 20 dB

Avg|Hold: 1001100

TRACE[1723456
TYPE|A
DET|A NNNNN

Trace 1 Pass

g h

206

7

108

0.6800

-9.20

-192

292
™

M‘\quvl

-59.2

Center 1.6210208 GHz
#Res BW 4.3 kHz

MSG

#/BW 13 kHz*
[y status

Span 209.0 kHz
#Sweep 1.000 s (1001 pts)

Figure 14 — 1621.020833 MHz - Emission Mask
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-

s Keysight Spectrum Analyzer - Swept SA E‘@\é
F RL [ RF [soa bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 04:25:12 PMJun 20, 2023
[Marker 1 128.004000 kHz | ) Avg Type: Log-Pwr TRACE[12345 §

NFE PNO: Close —+—  Trig: FreeRun Avg|Hold: 1000/1000 TYPE| M WARARA

IFGain:Low #Atten: 26 dB peT|P NNNNN

Mkr1 128.004 kHz

Ref Offset 28.7 dB
1L%;iBIdiv Ref 30.00 dBm -53.729 dBm

100

100 DL1 -13.00 dBin|

-20.0

-30.0

—

-60.0 ’
e eI ruy st TN -

-60.0

Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #/BW 3.0 kHz Sweep 2.867 ms (1001 pts)

MSG %STATUS

Figure 15 - 1621.020833 MHz - 9 kHz to 150 kHz

s Keysight Spectrum Analyzer - Swept SA E][iﬂ@-
RL [ RF [soa bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 04:28:33 PMJun 20, 2023
[Marker 1 538.050000 kHz l Avg Type: Log-Pwr TRACEIL 2345 §
NEE PNO: Wide -»— Trig: Free Run Avg|Hold: 1000/1000 TYPE| M WAMAAAAA-
IFGain:Low #Atten: 26 dB peT|P NNNNN
Ref Offset29.3 dB Mkr1 538 kHz
{ggeidiv_Ref 30.00 dBm -47.271 dBm
200
100
0.00
-10.0 DL1 -13.00 |
200
-30.0
-40.0 f—
131
500 [ b o Wt e, ATnLaIJ..ll.u.u.l.a I|AJ». Ll Dol Apgesttp il ettt b o bl o gl
-60.0
Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 6.333 ms (1001 pts)
IMSG %STATUS

Figure 16 - 1621.020833 MHz - 150 kHz to 30 MHz
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-

Keysight Spectrum Analyzer - Swept SA

=

| SENSE:EXT| SOURCE OFF |

ALIGN AUTO |

04:31:42 PMJun 20, 2023

x RL RF [502 DC |
Earker 1829.280000000 MHz | Avg Type: Log-Pwr TRACE[12345 §
NFE PNO: Fast —+—  1rig: FreeRun Avg|Hold: 1000/1000 TYPE(M
IFGain:Low #Atten: 16 dB peET|P NNNMN
Mkr1 829.28 MHz
Ref Offset29.5 dB
1L%;iBIdiv Ref 30.20 dBm -44.439 dBm
202
102
0.200
980
DL1 -13.00 cibim|
198
298
398 1
P T L L S e 1 i e bl sy L e At AR o, ,MM-.,W L
598
Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 3.200 ms (1001 pts)
IMSG %STATUS

Figure 17 - 1621.020833 MHz - 30 MHz to 1 GHz

Keysight Spectrum Analyzer - Swept SA

=

| SENSE:EXT| SOURCE OFF |

ALIGN AUTO

04:39:14 PMJun 20, 2023

0 RL [ RF [soa bc |
Earker 1 1.620000000000 GHz | ) Avg Type: Log-Pwr TRACE[12345 6
NEE PNO: Fast —»— Trig: FreeRun Avg|Hold: 2000/2000 TYPE(M
IFGain:Low #Atten: 16 dB peET|P NNNMN
MKkr1 1.620 GHz
Ref Offset 29.7 dB
19 dBrdiv Ref 35.00 dBm 33.372 dBm
1
250
150
£.00
500
DL1 -13.00 ¢Bm|
150
250
380 _ ' N I A it AL o e, Rt s
1 PITI IR ISR | FTIPTAD WR e T TIRSUNLTTEL | R
-45.0
550
Start 1.000 GHz Stop 3.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.333 ms (1001 pts)
IMSG %STATUS

Figure 18 - 1621.020833 MHz - 1 GHz to 3 GHz
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-

Keysight Spectrum Analyzer - Swept SA

=

RL [ RF [50Q DC |

ALIGN AUTO |

| SENSE:EXT| SOURCE OFF |

04:44:55 PMJun 20, 2023

Earker 1 3.240000000000

Avg Type: Log-Pwr

TRACE|] 23456

GHz |
n Trig: Free Run Avg|Hold: 200/200 TYPE(M
e Fosintow | #Atten: 10 dB per|P NNNNN
Mkr1 3.240 GHz
Ref Offset 30.2 dB

1L%;iBIdiv Ref 30.20 dBm -30.086 dBm
202

102

0.200

-9.60

DL -13.00 ciBm|
-19.3
1

298

o %MWWMWWWWWW
-49.8

-59.8

Start 3.000 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 8.333 ms (1001 pts)
IMSG %STATUS

Figure 19 - 1621.020833 MHz - 3 GHz to 8 GHz

Keysight Spectrum Analyzer - Swept SA

=

F RL [ RF [502 DC | | SENSE:EXT] SOURCE OFF | ALIGN AUTO 04:50:08 PMJun 20, 2023
Marker 1 14.260000000000 GHz | ) Avg Type: Log-Pwr TRACE[12345 6
NEE PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE(M
IFGain:Low #Atten: 10 dB peT|P NNNNN
Mkr1 14.26 GHz
Ref Offset 31.1 dB
1L%;iBJ'div Ref 31.00 dBm -32.409 dBm
210
110
1.00
-a.00
DL1 -13.00 dBm|
-19.0
290 ’1
00 Sy o MMW“N‘“""" Pl Aodlh MWM.WW‘Y‘M" Py et salgl i HR-A )
-49.0
-59.0
Start 8.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 16.67 ms (1001 pts)
IMSG %STATUS

Figure 20 - 1621.020833 MHz - 8 GHz to 18 GHz
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e Keysight Spectrum Analyzer - Swept SA (==
E RL RF [soa bc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO 03:53:26 PMJun 20, 2023
| . Avg Type: RMS TF}:@E}‘ 23456
PASS NFE rphé;[:i,::;li’:: —_-— ;I'Rge'frezzzgn Avg|Hold: 100/100 DfET 4 WWWN WS

Ref Offset 39.47 dB
1ng dB/div. Ref 30.80 dBm

Trace 1Pgss

ey
Y
/

0.800

: A/ L W
T e 2y
e v,

-39.2 A
-49.2
-59.2
Center 1.6259792 GHz Span 209.0 kHz
#Res BW 4.3 kHz #/BW 13 kHz* #Sweep 1.000 s (1001 pts)
IMSG %STATUS
Figure 21 - 1625.979167 MHz - Emission Mask
—
e Keysight Spectrum Analyzer - Swept SA (==
RL [ RF [soa bc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO 04:23:34 PMJun 20, 2023
Marker 1 15.063000 kHz | Avg Type: Log-Pwr TRACEI1 2345 6
NFE PNO: Close —»—  Trig: FreeRun Avg|Hold: 1000/1000 TYPE| M WAMAAAAA-
IFGain:Low #Atten: 26 dB peT|P NNNNN
Mkr1 15.063 kHz
Ref Offset 28.7 dB
{ggBidiv__Ref 30.00 dBm -54.679 dBm
200
100
0.00
-10.0 DL1 -13.00 |
200
-30.0
-40.0
50.0 j1
0.0 J\'wj\'w\f\rm‘\m-\f\l e Uy o AN J(‘-“"\,\/L.r'l\’\ Ao 1,
Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz Sweep 2.867 ms (1001 pts)
IMSG %STATUS

Figure 22 - 1625.979167 MHz - 9 kHz to 150 kHz
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s Keysight Spectrum Analyzer - Swept SA = @@-
RL [ RF [soa bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 04:29:18 PMJun 20, 2023
Wlarker 1 717.150000 kHz Avg Type: Log-Pwr TRACE[1 23456
NFE PNO: Wide —+— 1rig: FreeRun Avg|Hold: 1000/1000 TYPEIM
IFGain:Low #Atten: 26 dB peT|P NNNNN
Ref Offset 29.3 dB Mkr1 717 kHz
{ggeidv__Ref 30.00 dBm -46.655 dBm
200
10.0
0.00
180 DL1 13.00 dBm|
-20.0
-30.0
-40.0 |—
1
Ennjm.ah At ety PP Iy Arghl, U Mt R d o I btk LT N L WP WLOW 0 I SO O g o | 0 N il
-60.0
Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 6.333 ms (1001 pts)
IMSG %STATUS

Figure 23 - 1625.979167 MHz - 150 kHz to 30 MHz

s Keysight Spectrum Analyzer - Swept SA E][iﬂ@-
F RL [ RF [soa bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 04:30:54 PMJun 20, 2023
Marker 1 815.700000000 MHz | ) Avg Type: Log-Pwr TRACE[1[2345 6
NEE PNO: Fast —»— Trig: FreeRun Avg|Hold: 1000/1000 TYPE| M WAMAAAAA-

IFGain:Low #Atten: 16 dB peT|P NNNNN

Mkr1 815.70 MHz

Ref Offset 205 dB
1L%;iBJ'div Ref 30.20 dBm -44.473 dBm

102

0.200

-9.80
DL -13.00 |

-19.8

-29.8

19,5 | At Pt B bt R -

-59.8

Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 3.200 ms (1001 pts)

MSG %STATUS

Figure 24 - 1625.979167 MHz - 30 MHz to 1 GHz
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e Keysight Spectrum Analyzer - Swept SA (==
RL [ RF [soa bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 04:40:13 PMJun 20, 2023
Marker 1 1.626000000000 GHz Avg Type: Log-Pwr TRACE[172345 6
NEE PNO: Fast —+—  1rig: FreeRun Avg|Hold: 2000/2000 TYPEIM
IFGain:Low #Atten: 16 dB peT|P NNNNN
Mkr1 1.626 GHz
Ref Offset29.7 dB
jogBidiv_Ref 35.00 dBm 33.395 dBm
1
250
150
500
-5.00
DL1 -13.00 ciBin|
-15.0
25.0
350 5 | i PRI XN M el an rulfi
7 Rt falientn o] ¥ T i e
-45.0
-55.0
Start 1.000 GHz Stop 3.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.333 ms (1001 pts)
IMSG %STATUS

Figure 25 - 1625.979167 MHz - 1 GHz to 3 GHz

Keysight Spectrum Analyzer - Swept SA

=

pC |

| SENSE:EXT| SOURCE OFF |

ALIGN AUTO

04:42:28 PMJun 20, 2023

RL [ RF [50Q
arker 1 3.2500

:

00000000 GHz

NFE

PNO: Fast ~—#—

Trig: Free Run

Avg Type: Log-Pwr

Avg|Hold: 200/200

TRACE|1/23456
TYPE[M
DET|P NNNNN

MSG

IFGain:Low #Atten: 10 dB
MKkr1 3.250 GHz

) BJ'div geeffo;r&eztgc:izBﬁ -31.126 dBm
202

102

0.200

98 DL1 -13 00 o)
-19.8

-298 4‘1

39 btk LWMMWW i s L L W L AR AT o g
498

-09.8

Start 3.000 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 8.333 ms (1001 pts)

% STATUS

Figure 26 - 1625.979167 MHz - 3 GHz to 8 GHz
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s Keysight Spectrum Analyzer - Swept SA E‘@\é
F RL [ RF [soa bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 04:51:05 PMJun 20, 2023
[Marker 1 13.620000000000 GHz Avg Type: Log-Pwr TRAGE[112345 6

NFE PNO: Fast —+—  1rig: FreeRun Avg|Hold: 100/100 TYPE| M WA

IFGain:Low #Atten: 10 dB peT|P NNNNN

Mkr1 13.62 GHz

Ref Offset31.1 dB
1L%;iBIdiv Ref 31.00 dBm -32.741 dBm

210

11.0

1.00

-8.00
DL -13.00 oBm|

-19.0

-29.0

e e gt A s s s, Mgt o e 0 |l bt o byt

-59.0

Start 8.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 16.67 ms (1001 pts)
IMSG %STATUS

Figure 27 - 1625.979167 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:

1) 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;

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.
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2.4.7

Test Location and Test Equipment Used

This test was carried out in RF Laboratory 2.

18GHz

30

Calibration Calibration
Instrument Manufacturer Type No TE No | Period .
Expires
(months)
Dual Power Supply Unit Hewlett Packard 6253A 271 - O/P Mon
Multimeter Iso-tech IDM101 2424 12 20-Feb-2024
HygroPalm Rotronic HygroPalm O 3484 12 30-Aug-2023
Network Analyser Rohde & Schwarz ZVA 40 3548 12 06-Mar-2024
Calibration Unit Rohde & Schwarz ZV-7Z54 4368 12 06-Mar-2024
SecureSync 1200-
Frequency Standard Spectracom 0408-0601. 4393 6 13-Jul-2023
PXA Signal Analyser Keysight Technologies N9030A 4654 12 16-Jan-2024
MWX221-
3.5 mm 1m Cable Junkosha 01000DMS 5420 12 23-Oct-2023
Attenuator 5W 30dB DC- Aaren AT40A-4041-D18- 5502 12 14-Jun-2024

Table 23

O/P Mon - Output Monitored using calibrated equipment
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2.5

2.51

2.5.2

253

254

255

Radiated Spurious Emissions
Specification Reference

FCC 47 CFR Part 2, Clause 2.1053
FCC 47 CFR Part 25, Clause 25.202(f)

Equipment Under Test and Modification State
Q4000, S/N: KQ3500000504 - Modification State O
Date of Test

26-May-2023 to 29-May-2023

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  20.3-21.3°C
Relative Humidity 39.8-40.2%
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2.5.6 Example Test Setup Diagram

Semi-anechoic Chamber
Mast
= 3 my EUT
Antenna,
Absorbant Material 15m,
itk T ettt L --- (Measurements > 1 GHz)
[ + ! AF [ 1-4m
:Pre—amp:—E Filter(s) ! )L
__________________ ] | Turntable ]
|
Mast Control } fffffffff . :--1 Turntable Control
Remote '
Measuring |
Access Spectrum Analyser — Fmmmmmmmmm
Device Computer
 Antenna is boresighted for measurements > 1 GHz.
4 Distance from antenna to EUT is 1 m for measurements > 18 GHz.
4 Height of EUT above the ground plane is 0.8 m for measurements < 1 GHz.

2.5.7 Test Results

Iridium - Transceive

Frequency (MHz)

*

Level (dBm)

Table 24 — 1616.020833 MHz, 30 MHz to 1 GHz, Results Table

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

= Limit

-50.0

Start 30 Mz Center 515 MHz Stop 1000 MHz
00 . .

Figure 28 - 1616.020833 MHz, 30 MHz to 1 GHz Polarisation: Horizontal, EUT Orientation: X
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20.0
— PeakTrace
= Limit
10.0
0.0
-10.0
£-200
z
é -30.0 i
40.0 J
-50.0 W ]
60.0 J
Start 30 MHz Center 515 MHz Stop 1000 MHz
700 : .
15

Figure 29 - 1616.020833 MHz, 30 MHz to 1 GHz Polarisation: Vertical, EUT Orientation: X

— PeakTrace

= Limit

Amplitude (dBm)

-50.0

Start 30 MHz Center 515 MHz Stop 1000 MHz
L L

15m

Figure 30 - 1616.020833 MHz, 30 MHz to 1 GHz Polarisation: Horizontal, EUT Orientation: Y
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— PeakTrace

= Limit

Amplitude (dBm)

Start 30 Mz Center 515 MHz Stop 1000 MHz
00 . .
15m

Figure 31 - 1616.020833 MHz, 30 MHz to 1 GHz Polarisation: Vertical, EUT Orientation: Y

— PeakTrace
= Limit
10.0
0.0
-10.0
£-200
¥
Z 300

Start 30 Mz Center 515 MHz Stop 1000 MHz
00 . :
15m

Figure 32 - 1616.020833 MHz, 30 MHz to 1 GHz Polarisation: Horizontal, EUT Orientation: Z
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— PeakTrace

= Limit

san

Start 30 Mz Center 515 MHz Stop 1000 MHz
00 . .

Figure 33 - 1616.020833 MHz, 30 MHz to 1 GHz Polarisation: Vertical, EUT Orientation: Z
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Frequency (MHz) Level (dBm)

*

Table 25- 1616.020833 MHz, 1 GHz to 18 GHz - Results Table

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

— PeakTrace

—  Limit

Amplitude (dBm)

Start 1000 MHz Center 9500 MHz Stop 18000 MHz
!

Figure 34 - 1616.020833 MHz - 1 GHz to 18 GHz Polarisation: Horizontal, EUT Orientation: X

400
— PeakTrace
—  Limit
300
20.0
10.0
0.0
Y
5 -100
2
2001 ,
4001 .
500 1
Start 1000 MHz Center 9500 MHZ Stop 18000 MHz
-60.0 -

Figure 35 - 1616.020833 MHz - 1 GHz to 18 GHz Polarisation: Vertical, EUT Orientation: X
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— PeakTrace

= Limit

Amplitude (dBm)

Start 1000 MHz

Center 9500 MHz
L

Stop 18000 MHz

15m

Figure 36 - 1616.020833 MHz - 1 GHz to 18 GHz Polarisation: Horizontal, EUT Orientation: Y

— PeakTrace

= Limit

Amplitude (dBm)
iy .

Start 1000 MHz

Center 3500 MHz
I

Stop 18000 MHz

15m

Figure 37 - 1616.020833 MHz - 1 GHz to 18 GHz Polarisation: Vertical, EUT Orientation: Y
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— PeakTrace

= Limit

Amplitude (dBm)

Start 1000 MHz

Center 9500 MHz
L

Stop 18000 MHz

15m

Figure 38 - 1616.020833 MHz - 1 GHz to 18 GHz Polarisation: Horizontal, EUT Orientation: Z

— PeakTrace

= Limit

Amplitude (dBm)
iy .

Start 1000 MHz

Center 3500 MHz
I

Stop 18000 MHz

15m

Figure 39 - 1616.020833 MHz - 1 GHz to 18 GHz Polarisation: Vertical, EUT Orientation: Z
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Frequency (MHz) Level (dBm)

*

Table 26 - 1621.020833 MHz, 30 MHz to 1 GHz, Results Table

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

20.0
— PeakTrace

—  Limit

-30.0

Amplitude (dBm)

Start 30 MHz Center 515 MHz Stop 1000 MHz
L L

15m

Figure 40 - 1621.020833 MHz, 30 MHz to 1 GHz Polarisation: Horizontal, EUT Orientation: X

200
— Peak Trace
— Limit
00
00
1001
£-200
Pt
%3000

Start 30 MHz Center 515 MHz Stop 1000 MHz
L L

15m
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Figure 41 - 1621.020833 MHz, 30 MHz to 1 GHz Polarisation: Vertical, EUT Orientation: X
e ‘ I —  Peak Trace
00 Start 30 MHz | Center 515 MHz | Stop 1000 MHz

Figure 42 - 1621.020833 MHz, 30 MHz to 1 GHz Polarisation: Horizontal, EUT Orientation: Y

20.0
— PeakTrace

—  Limit

Amplitude (dBm)

-30.0

-50.0

Start 30 MHz Center 515 MHz Stop 1000 MHz
L L

15m

Figure 43 - 1621.020833 MHz, 30 MHz to 1 GHz Polarisation: Vertical, EUT Orientation: Y

COMMERCIAL-IN-CONFIDENCE Page 42 of 68



Document 75958309-01 Issue 02
COMMERCIAL-IN-CONFIDENCE

20.0
— PeakTrace
= Limit
10.0
0.0
-10.0
£-200
z
é -30.0 i
40.0 q
-50.0 W i 4
60.0 J
Start 30 MHz Center 515 MHz Stop 1000 MHz
700 : .
15

Figure 44 - 1621.020833 MHz, 30 MHz to 1 GHz Polarisation: Horizontal, EUT Orientation: Z

— PeakTrace

—  Limit

Amplitude (dBm)

300

-50.0

Start 30 MHz Center 515 MHz Stop 1000 MHz
L I

15m

Figure 45 - 1621.020833 MHz, 30 MHz to 1 GHz Polarisation: Vertical, EUT Orientation: Z
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Frequency (MHz) Level (dBm)

*

Table 27 - 1621.020833 MHz, 1 GHz to 18 GHz - Results Table

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

— PeakTrace

—  Limit

Amplitude (dBm)

MW

Start 1000 MHz Center 9500 MHz Stop 18000 MHz
!

Figure 46 - 1621.020833 MHz - 1 GHz to 18 GHz Polarisation: Horizontal, EUT Orientation: X

400
—  Peak Trace
— Limit
30.0
200
10.0
00
b
ERLU
2
-20.0 4
“00F z 4
5001 4
Start 1000 MHz Center 9500 MHz Stop 18000 MHz
-60.0 L

Figure 47 - 1621.020833 MHz - 1 GHz to 18 GHz Polarisation: Vertical, EUT Orientation: X
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300
— PeakTrace
= Limit
20.0
00
0.0
£-100
z
Z 200

Start 1000 MHz Center 9500 MHz
L L

Stop 18000 MHz

15m

Figure 48 - 1621.020833 MHz - 1 GHz to 18 GHz Polarisation: Horizontal, EUT Orientation: Y

— PeakTrace
= Limit

300

20.0

100

0ok
3
<100
5

-20.0

Start 1000 MHz Center 3500 MHz
L L

Stop 18000 MHz

15m

Figure 49 - 1621.020833 MHz - 1 GHz to 18 GHz Polarisation: Vertical, EUT Orientation: Y
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300
— PeakTrace
= Limit
20.0
100
0.0
10.0

Amplitude (dBm)

Start 1000 MHz Center 9500 MHz
L L

Stop 18000 MHz

15m

Figure 50 - 1621.020833 MHz - 1 GHz to 18 GHz Polarisation: Horizontal, EUT Orientation: Z

— PeakTrace
= Limit
300
20.0
100
00

Amplitude (dBm)
iy .

Start 1000 MHz Center 3500 MHz
L L

Stop 18000 MHz

15m

Figure 51 - 1621.020833 MHz - 1 GHz to 18 GHz Polarisation: Vertical, EUT Orientation: Z
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Frequency (MHz) Level (dBm)

*

Table 28 - 1625.979167 MHz, 30 MHz to 1 GHz, Results Table

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

200
— PeakTrace
— Limit
100
00
-100
£-200
K
Z 300
00 .
EEHW ]
500 .
Start 30 Mz Center 515 MHz Stop 1000 MHz
200 . .
15m

Figure 52 - 1625.979167 MHz, 30 MHz to 1 GHz Polarisation: Horizontal, EUT Orientation: X

— PeskTrace
— Limit
00F
oof
100
E-mo0r
3
Zan0r

Start 30 MHz Center 515 MHz Stop 1000 MHz
L L

Figure 53 - 1625.979167 MHz, 30 MHz to 1 GHz Polarisation: Vertical, EUT Orientation: X
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— PeakTrace

= Limit

Amplitude (dBm)

-50.0

Start 30 MHz Center 515 MHz Stop 1000 MHz
L L

15m

Figure 54 - 1625.979167 MHz, 30 MHz to 1 GHz Polarisation: Horizontal, EUT Orientation: Y

— PeakTrace

= Limit

Amplitude (dBm)

-50.0

Start 30 MHz Center 515 MHz Stop 1000 MHz
L L

15m

Figure 55 - 1625.979167 MHz, 30 MHz to 1 GHz Polarisation: Vertical, EUT Orientation: Y
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20.0
— PeakTrace
= Limit
10.0
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-10.0
£-200
z
Z 300
40.0 al
-50.0 m 4
60.0 J
Start 30 MHz Center 515 MHz Stop 1000 MHz
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Figure 56 - 1625.979167 MHz, 30 MHz to 1 GHz Polarisation: Horizontal, EUT Orientation: Z
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¥
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Start 30 MHz Center 515 MHz Stop 1000 MHz
L L

15m

Figure 57 - 1625.979167 MHz, 30 MHz to 1 GHz Polarisation: Vertical, EUT Orientation: Z
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Frequency (MHz) Level (dBm)

*

Table 29 - 1625.979167 MHz, 1 GHz to 18 GHz - Results Table

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

400
— PeakTrace
—  Limit

300

20.0

10.0

0.0

0.0

Amplitude (dBm)

Start 1000 MHz Center 9500 MHz Stop 18000 MHz
L !

Figure 58 - 1625.979167 MHz - 1 GHz to 18 GHz Polarisation: Horizontal, EUT Orientation: X
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Figure 59 - 1625.979167 MHz - 1 GHz to 18 GHz Polarisation: Vertical, EUT Orientation: X
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15m

Figure 60 - 1625.979167 MHz - 1 GHz to 18 GHz Polarisation: Horizontal, EUT Orientation: Y
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Figure 61 - 1625.979167 MHz - 1 GHz to 18 GHz Polarisation: Vertical, EUT Orientation: Y
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Stop 18000 MHz
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Figure 62 - 1625.979167 MHz - 1 GHz to 18 GHz Polarisation: Horizontal, EUT Orientation: Z
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Figure 63 - 1625.979167 MHz - 1 GHz to 18 GHz Polarisation: Vertical, EUT Orientation: Z
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2.5.8

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.

Test Location and Test Equipment Used

This test was carried out in RF Chamber 11.

Calibration

Instrument Manufacturer Type No TE No | Period Cal|prat|on
Expires
(months)
Dual Power Supply Unit Hewlett Packard 6253A 292 - O/P Mon
True RMS Multimeter Fluke 179 4007 12 18-Nov-2023
Test Receiver Rohde & Schwarz ESW44 5084 12 12-Jul-2023
Emissions Software TUV SUD \E/mx V3112 5125 - N/A - Software
Screened Room (11) Rainford Rainford 5136 36 24-Nov-2024
Mast Maturo TAM 4.0-P 5158 - TU
Mast and Turntable Maturo Maturo NCD 5159 |- TU
Controller
Turntable Maturo TT 15WF 5160 - TU
Antenna (DRG, 7.5 GHZ 10 | o o 7heck HWRD750 5216 |12 29-May-2023
18 GHz)
. ) R WHKX12-2580-
3 GHz High pass filter Wainwright 3000-18000-80SS 5220 12 28-Mar-2024
Thermo-Hygro-Barometer | PCE Instruments OCE-THB-40 5470 12 20-Apr-2024
MWX221-
Cable (SMA to SMA, 2 m) | Junkosha 02000AMSAMS/A 5518 12 14-Apr-2024
Cable (N-Type to N-Type, MWX221-
8 m) Junshoka 08000ONMSNMS/B 5522 12 14-Apr-2024
Antenna (DRG, 1 GHz 10 | g varsbeck BBHA9120B 5611 |12 16-Oct-2023
10.5 GHz)
Antenna (Tri-log, 30 MHZ | o 1 varsbeck VULB 9168 5042 |24 03-Feb-2024
to 1 GHz)
Attenuator (4 dB) Pasternack PE7074-4 6202 24 16-Jul-2024
Table 30

O/P Mon — Output Monitored using calibrated equipment
TU - Traceability Unscheduled
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2.6
2.6.1

2.6.2

2.6.3

264

2.6.5

Frequency Tolerance
Specification Reference

FCC 47 CFR Part 2, Clause 2.1055
FCC 47 CFR Part 25 Clause 25.202(d)

Equipment Under Test and Modification State
Q4000, S/N: KQ3500000516 - Modification State O
Date of Test

26-May-2023 to 29-May-2023

Test Method

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

Environmental Conditions

Ambient Temperature 22.6-23.1°C
Relative Humidity 40.7 %
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2.6.6 Test Results

Iridium - Transceive

Frequency Stability over Variation in Temperature

Test Condition 1621.020833 MHz

Temperature Frequency Error (%) Frequency Error (ppm)
-30°C 0.000055214 0.552135
-20°C 0.000049661 0.496613
-10°C 0.000030846 0.308456
0°C 0.000040716 0.407161
10°C 0.000064467 0.644672
20°C 0.000052129 0.521290
30°C 0.000045035 0.450345
40°C 0.000040099 0.400992
50°C 0.000047194 0.471937

Table 31

Frequency Stability when Varying Supply Voltage

Test Condition 1621.020833 MHz
Supply Voltage Frequency Error (%) Frequency Error (ppm)
9v DC 0.000037632 0.376316
24V DC 0.000037323 0.373231
32v DC 0.000038248 0.382485
Table 32

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

The carrier frequency of each earth station transmitter authorized in these services shall be
maintained within 0.001 percent of the reference frequency.
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2.6.7 Test Location and Test Equipment Used

This test was carried out in RF Laboratory 1.

Calibration Calibration

Instrument Manufacturer Type No TE No | Period .
Expires

(months)
Climatic Chamber Votsch VT4002 161 - O/P Mon
Multimeter Iso-tech IDM101 2424 12 20-Feb-2024
Hygrometer Rotronic 1-1000 3220 12 15-Nov-2023

SecureSync 1200-
Frequency Standard Spectracom 0408-0601 4393 6 13-Jul-2023
MXA Signal Analyser Keysight Technologies N9020B 5528 24 21-Mar-2024
Signal Conditioning Unit TUV SUD SfECTRUM—SCUO 5759 12 5-Jul-2023
Modular Power System | . ciaht Technologies N6701C 5835 |- TU
Mainframe
Meter ETI Ltd Therma Elite 6326 12 27-Mar-2024
Table 33

O/P Mon — Output Monitored using calibrated equipment
TU - Traceability Unscheduled
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2.7 Limits on Emissions from Mobile Earth Stations for Protection of Aeronautical
Radionavigation-Satellite Service

271 Specification Reference
FCC 47 CFR Part 25, Clause 25.216
2.7.2 Equipment Under Test and Modification State
Q4000, S/N: KQ3500000516 - Modification State O
2.7.3 Date of Test
21-June-2023
274 Test Method
This test was performed in accordance with ANSI C63.26 clause 5.7.
2.7.5 Environmental Conditions

Ambient Temperature 22.1°C
Relative Humidity 62.8 %
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2.7.6 Test Results
Iridium - Transceiver
Frequency (MHz) Level (dBW)
Table 34
*No emissions were detected within 6 dB of the limit.
T e

e Keysight Spectrum Analyzer - Swept SA
RL | RF [s00 bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO |

11:37:49 AMJun 21, 2023

‘ Avg Type: RMS
= n Trig: Externalt
Gate: LO NFE PNO: Fast —»—
PASS IFGain:Low #Atten: 24 dB

Ref Offset 16.98 dB
1L% dBidiv Ref 30.01 dBm

TRACE[1 2345 6
TYPE| WA
DET|ANNNNN

Trace 1 Pass

200

100

0010

-9.99

-20.0

00 AN

-50.0 /\./ Np—

et

foren e B ’ -MWW
Start 1.55900 GHz Stop 1.61000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 10.00 s (1001 pts)
Msc [ sTaTus

Figure 64 — 1616.020833 MHz - Broadband Emission Results
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b
Frequency (MHz) Level (dBW)
1599.2227 -84.9
Table 35
No other emissions were detected within 6 dB of the limit.
e Keysight Spectrum Analyzer - Swept SA @\ij\@-
F RL | RF [s00 bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 12:31:54 PMJun 21, 2023
Marker 1 1.599222663505 GHz | ) Avg Type: RMS TRACE|1234 5 6
PASS Gate: 10 NFE PO Fast e TG Bxiermal i)t
Mkr1 1.599 222 7 GHz
Ref Offset 16.98 dB
19 dBidiv Reef 125.960 dBm -54.89 dBm
Trace 1 Pass

200

-8.00

/

-18.0

/

-23.0

-38.0

-68.0

-78.0

Start 1.55900 GHz
#Res BW 3.0 kHz

MSG

#VBW 9.1 kHz*

% STATUS

Stop 1.61000 GHz
#Bweep 10.00 s (35000 pts)

Figure 65 — 1616.020833 MHz - Discrete Emission Results
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Frequency (MHz) Level (dBW)
Table 36
*No emissions were detected within 6 dB of the limit.
E KF?LMMSrm’ur;;nalyz\:f‘:apt?: | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11-43‘37}4%‘%‘02‘%‘-

‘ Avg Type: RMS TRACE[1 23456
” : Trig: E. 11 TYPE| WA
PASS Gate: LO NFE PN et e e o Cer|A NN N
Ref Offset 16.98 dB
1ng dB/div  Ref 30.01 dBm
Trace 1Pass
200
100
0.0 //
-9.99
=200 /
-30.0 /
-40.0
-50.0
I
0.0 ik = et
b NIRRT W ‘thf \‘w'
Start 1.55900 GHz Stop 1.61000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 10.00 s (1001 pts)
MSG [[bsmms

Figure 66 — 1621.020833 MHz - Broadband Emission Results
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b
Frequency (MHz) Level (dBW)
1604.2179 -84.3
Table 37
No other emissions were detected within 6 dB of the limit.
e Keysight Spectrum Analyzer - Swept SA @\ij\@-
F RL | RF [s00 bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 12:25:45 PMJun 21, 2023
Marker 1 1.604217891940 GHz | ) Avg Type: RMS TRACE|1234 5 6
PASS Gate: 10 NFE PO Fast e TG Bxiermal i)t
Mkr1 1.604 217 9 GHz
Ref Offset 16.98 dB
19 dBidiv Reef 125.960 dBm -54.28 dBm
Trace 1 Pass

200

-8.00

-18.0

-23.0

/

/

-38.0

-68.0

-78.0

MSG

Start 1.55900 GHz
#Res BW 3.0 kHz

#VBW 9.1 kHz*

% STATUS

Stop 1.61000 GHz
#Bweep 10.00 s (35000 pts)

Figure 67 — 1621.020833 MHz - Discrete Emission Results

COMMERCIAL-IN-CONFIDENCE

Page 61 of 68




Document 75958309-01 Issue 02
COMMERCIAL-IN-CONFIDENCE r
Frequency (MHz) Level (dBW)
*
Table 38
*No emissions were detected within 6 dB of the limit.
s Keysight Spectrum Analyzer - Swept SA Elli“ﬂ_tl-
h RL [ RF [soa boc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:48:19 AMJun 21, 2023
‘ Avg Type: RMS TRACE[1 23456
PASS Gate: L0 WFE T PoFast e AN

10 dB.
Lo

Ref Offset 16.98 dB

idiv Ref 30.01 dBm

g Trace 1P3

5SS

200

100

-40.0

-500

-60.0

AN e

ke

PN

PR Y Mt e gttt

s

MSG

Start 1.55900 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz*

#Sweep 10.00 s (1001 pts)

[[b STATUS

Stop 1.61000 GHz

Figure 68 — 1625.979167 MHz - Broadband Emission Results
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It
Frequency (MHz) Level (dBW)
1600.7775 -85.9
Table 39

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

F Keysight Spectrum Analyzer - Swept SA =

RL | RF [s0e bc | | [ SENSE:EXT| SOURCE OFF [ ALIGN AUTO | 12:13:07 PMJun 21,2023
Marker 1 1.600777479357 GHz |

NEE PNO: Fast ~»— Trig: External

PASS Gate: 1O #Atten: 24 dB
Ref Offset 16.98 dB
1L% dBidiv.  Ref 12.00 dBm

IFGain:Low

Avg Type: RMS TRADEFZ 3456
TVPE| WinAARA:

DET|A NNNNN

Mkr1 1.600 777 5 GHz
-55.87 dBm

Trace 1 Pass

200

-8.00

/

-16.0

/

=280

-58.0

-66.0

-78.0

Ty T

Start 1.55900 GHz
#Res BW 3.0 kHz

MsG

#VBW 9.1 KHz*

boolua

[ YT ..L.h. b

Stop 1.61000 GHz
#Sweep 10.00 s (35000 pts)

I]b STATUS

Figure 69 — 1625.979167 MHz - Discrete Emission Results

COMMERCIAL-IN-CONFIDENCE

Page 63 of 68




»

Document 75958309-01 Issue 02 :
COMMERCIAL-IN-CONFIDENCE

Frequency (MHz) Level (dBW)

*

Table 40

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

e Keysight Spectrum Analyzer - Swept SA = =
RL [ RF [sne bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 12:46:50 PMJun 21, 2023
Marker 1 1.570832000000 GHz | ] Avg Type: RMS TR“FEFZ 3456
NEE PNO- Fast -»— 1rig: FreeRun Avg|Hold: 200/200 TYPE| A WA
PASS IFGain:Low #Atten: 6 dB DETJANNNNN
Ref Offset 16.98 aB Mkr1 1.570 832 GHz
Jodeidiv _Ref -5.00 dBm -79.929 dBm
Trace 1 Pass
-150
=250
-35.0
-45.0
-55.0
-65.0
750 ’1
250 ool deterlids lllw. B AL b bl Mt e
-850
Start 1.55900 GHz Stop 1.61000 GHz
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Figure 70 - Carrier-off state

ECC 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 2-millisecond interval.
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2.7.7

Test Location and Test Equipment Used

This test was carried out in RF Laboratory 2.

18GHz

10

Calibration Calibration
Instrument Manufacturer Type No TE No | Period Expires

(months)
Dual Power Supply Unit Hewlett Packard 6253A 271 - O/P Mon
Crystal Detector Hewlett Packard 8470B 1320 12 16-Jan-2024
Multimeter Iso-tech IDM101 2424 12 20-Feb-2024
HygroPalm Rotronic HygroPalm 0 3484 12 30-Aug-2023
Network Analyser Rohde & Schwarz ZVA 40 3548 12 06-Mar-2024
Combiner/Splitter Weinschel 1506A 3877 12 08-Aug-2023
Calibration Unit Rohde & Schwarz ZV-754 4368 12 06-Mar-2024
Frequency Standard Spectracom Sjggrgggfc 1200- 4393 6 13-Jul-2023
PXA Signal Analyser Keysight Technologies N9030A 4654 12 16-Jan-2024
Attenuator 5W 10dB DC- Aaren AT40A-4041-D18- 5493 12 18-Apr-2024

Table 41

O/P Mon — Output Monitored using calibrated equipment
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3 Photographs

3.1 Test Setup Photographs

Figure 72 - Photograph of the Equipment Under Test
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Figure 73 - Photograph of the Equipment Under Test
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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

Spurious Emissions at Antenna Terminals

+3.08 dB

Radiated Spurious Emissions

30 MHz to 1 GHz: +5.2 dB
1 GHzto 18 GHz: + 6.3 dB

Frequency Tolerance

+3.54Hz

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
Protection of Aeronautical Radionavigation-Satellite

Radiated: + 6.3 dB
Conducted: + 3.45 dB

Service

Table 42

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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