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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.

to the limit for AW in Section 2.2.

Issue Description of Change Date of Issue
1 First Issue 20 July 2021
2 FCC and IC ID numbers added to cover the T6-TV product. Also a correction 25 November 2021

3 To update the ITU Emission Designator for the ACARS in section 1.5 28 September 2022
4 To remove the FCC/IC ID for the T6-TV model 09 November 2022
Table 1
1.2 Introduction

Applicant Park Air Systems Ltd

Manufacturer Park Air Systems Ltd

Model Number(s) T6-TRV

Serial Number(s) 313303

Hardware Version(s) 2

Software Version(s) 10.10.0-rc3

Number of Samples Tested 1

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

FCC 47 CFR Part 87: 2019

FCC 47 CFR Part 2: 2019

Industry Canada RSS-141: Issue 2 (06-2010)
ISED RSS-GEN: Issue 5 (04-2018) + A2 (02-2021)

72566
29-April-2021

11-June-2021
21-June-2021
14-July-2021

Neil Rousell

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 87, FCC 47 CFR Part 2, Industry Canada RSS-141 and ISED RSS-

GEN is shown below.

Specification Clause

Section Test Description Result Comments/Base Standard
Part 87 | Part 2 | RSS-141 | RSS-GEN
Configuration and Mode: ACARS
2.1 87.131 2.1046 5.1 6.12 | Power and Emissions Pass rTeequ‘;gtteodtgj t’?]iEami‘égﬁTe”ts as
2.2 87.135 2.1049 5.1 6.7 Bandwidth of Emission Pass
2.3 87.139 2.1051 5.2 6.13 Spurious Emissions at Antenna Terminals Pass
Configuration and Mode: VDLM2
2.1 87.131 | 2.1046 5.1 6.12 | Power and Emissions Pass o ff)ftltisnggsed for FCC. 20 W setting
2.2 87.135 2.1049 51 6.7 Bandwidth of Emission Pass
2.3 87.139 2.1051 5.2 6.13 Spurious Emissions at Antenna Terminals Pass

NOTE: Tests were limited to the specific test cases stated above as requested by the applicant.

COMMERCIAL-IN-CONFIDENCE
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1.4 Application Form

Equipment Description

Technical Description:

(Please provide a brief description of the Ground to air transceiver for use in the VHF aeronautical band
intended use of the equipment including using AM voice, VDLM2, and ACARS with 25/8.33 kHz channel spacing
the technologies the product supports)

Manufacturer: Park Air Systems Ltd

Model: T6-TRV

Part Number: 24-05655031/2

Hardware Version: 2

Software Version: 10.10.0-rc3

FCC ID of the product under test — see guidance here C8LT6-TRV

IC ID of the product under test — see guidance here 2137A-T6TRV

Intentional Radiators

Technology AM Voice AM Voice ACARS VDLM2
Frequency Range 118.000 to 118.000 to 118.000 to 118.000 to
(MHz to MHz) 136.975 136.975 136.975 136.975
Conducted Declared Output

Power (dBm) 47 47 44 44
Antenna Gain (dBi) N/A N/A N/A N/A
Supported Bandwidth(s) (MHz)

(e.9 1 MHz, 20 MHz, 40 MHz) 25 kHz 8.33 kHz 25 kHz 25 kHz
Modulation Scheme(s)

(e.g GFSK, QPSK etc) AM-DSB AM-DSB AM-MSK D8PSK
ITU Emission Designator

(see guidance here)

(not mandatory for Part 15 6K80A3EJN | 5KO0A3EJN | 13KOA9W 14K0G1D
devices)

Bottom Frequency (MHz) 118.000 118.000 118.000 118.000
Middle Frequency (MHz) 127.500 127.500 127.500 127.500
Top Frequency (MHz) 136.975 136.975 136.975 136.975

Un-intentional Radiators

Highest frequency generated or used in the device or on which the device operates or tunes 206.975 MHz

Lowest frequency generated or used in the device or on which the device operates or tunes 20 MHz

Class A Digital Device (Use in commercial, industrial or business environment)
Class B Digital Device (Use in residential environment only) [J

AC Power Source

AC supply frequency: 47 - 63 Hz
Voltage 110 - 240
Max current: 3 A

Single Phase Three Phase [

COMMERCIAL-IN-CONFIDENCE Page 4 of 29
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DC Power Source

Nominal voltage: 24 \%

Extreme upper voltage: 32 \%

Extreme lower voltage: 21 \%

Max current: 15 A
Battery Power Source

Voltage: \%

V (Point at which the battery will

End-point voltage: terminate)

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

Other OJ Please detail:

Charging

Can the EUT transmit whilst being charged Yes No

Temperature

Minimum temperature: -20 °C

Maximum temperature: +55 °C

Cable Loss

Adapter Cable Loss
(Conducted sample)

Antenna Characteristics

Antenna connector State impedance 50 Ohm

Temporary antenna connector [J State impedance Ohm

Integral antenna [ Type: Gain dBi

External antenna [ Type: Gain dBi

For external antenna only:

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

Non-standard Antenna Jack [J

Ancillaries (if applicable)

Manufacturer: - Part Number: -

Model: -

Country of Origin: -

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

Name: Adam Brookes
Position held: Test & Acceptance Engineer
Date: 09 July 2021

COMMERCIAL-IN-CONFIDENCE

Page 5 of 29



Document 75952109-01 Issue 04
COMMERCIAL-IN-CONFIDENCE |

1.5 Product Information

1.5.1 Technical Description

Ground to air transceiver for use in the VHF aeronautical band using AM voice, VDLM2, and
ACARS with 25/8.33 kHz channel spacing.

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.

Date Modification

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

Model: T6-TRV, Serial Number: 313303

0 As supplied by the customer Not Applicable Not Applicable

Power setting reduced from 25 W to 20 W via
the front panel control. The manufacturer

1 declares that in the power for VDLM2 will be Neil Rousell 14-Jul-2021
limited to 20 W in Canada in order to satisfy the
50 W peak power requirement.

Table 3
1.8 Test Location

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

Test Name Name of Engineer(s) Accreditation

Configuration and Mode: ACARS

Power and Emissions Neil Rousell UKAS
Bandwidth of Emission Neil Rousell UKAS
Spurious Emissions at Antenna Terminals Neil Rousell UKAS

Configuration and Mode: VDLM2

Power and Emissions Neil Rousell UKAS

Bandwidth of Emission Neil Rousell UKAS

Spurious Emissions at Antenna Terminals Neil Rousell UKAS

Table 4
Office Address:

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

COMMERCIAL-IN-CONFIDENCE Page 6 of 29



Document 75952109-01 Issue 04

COMMERCIAL-IN-CONFIDENCE

2

21

211

Test Details

Power and Emissions

Specification Reference

FCC 47 CFR Part 87, Clause 87.131
FCC 47 CFR Part 2, Clause 2.1046
Industry Canada RSS-141, Clause 5.1
ISED RSS-GEN, Clause 6.12

Equipment Under Test and Modification State

T6-TRV, S/N: 313303 - Modification State 0 (ACARS)
T6-TRV, S/N: 313303 — Modification State 1 (VDLM2)

Date of Test

21-June-2021 to 14-July-2021

Test Method

This test was performed in accordance with ANSI C63.26, clause 5.2.4.2 and Industry Canada
RSS-141, clause 4.1

Environmental Conditions

Ambient Temperature  23.2-23.8 °C
Relative Humidity 57.4 -58.8 %
Test Results
ACARS
118.000 MHz 127.500 MHz 136.975 MHz
Method Maximum Maximum Maximum Maximum Maximum Maximum
Power (dBm) Power (W) Power (dBm) Power (W) Power (dBm) Power (W)
Mean 45.9 38.9 45.9 38.9 45.9 38.9
Table 5 - Transmitter Output Power
VDLM2
118.000 MHz 127.500 MHz 136.975 MHz
Method Maximum Maximum Maximum Maximum Maximum Maximum
Power (dBm) Power (W) Power (dBm) Power (W) Power (dBm) Power (W)
Peak (FCC); 47.1 51.3 46.9 49.0 47.0 49.9
25W
Peak (ISED); 46.1 40.7 46.0 39.8 46.0 39.8
20 W

COMMERCIAL-IN-CONFIDENCE
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FCC 47 CFR Part 87, Limit Clause 87.131

<200 W

Industry Canada RSS-141, Limit Clause 5.1

Ground Equipment:

50 W for fixed equipment with A9W, G1D or G7D emissions

300 W for fixed equipment with A3E emissions

20 W for mobile, portable and transportable equipment with ASE emissions

Airborne Equipment:
55 W
21.7 Test Location and Test Equipment Used

This test was carried out in RF Laboratory 2.

Calibration Calibration

Instrument Manufacturer Type No TE No | Period .
Expires

(months)
Programmable Power I
Supply California Inst 2001RP 1898 - TU
Multimeter Fluke 79 Series |l 3057 12 21-Aug-2021
Attenuator (10dB, 150W) | Narda 769-10 3368 12 23-Jul-2021
Attenuator (30dB, 150W) | Narda 769-30 3369 12 23-Jul-2021
Network Analyser Rohde & Schwarz ZVA 40 3548 12 29-Jan-2022
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 30-Dec-2021
Eg‘:s”szer USB RF power | 5 AREn Instruments RPR3006W 4437 |12 13-Nov-2021
Thermo-Hygro-Barometer | PCE Instruments PCE-THB-40 5475 12 06-Apr-2022

Table 7

TU - Traceability Unscheduled

COMMERCIAL-IN-CONFIDENCE
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2.2
2.21

2.2.2

223

224

225

2.2.6

Bandwidth of Emission

Specification Reference

FCC 47 CFR Part 87, Clause 87.135

FCC 47 CFR Part 2, Clause 2.1049

Industry Canada RSS-141, Clause 5.1

ISED RSS-GEN, Clause 6.7

Equipment Under Test and Modification State
T6-TRV, S/N: 313303 - Modification State 0
Date of Test

21-June-2021

Test Method

This test was performed in accordance with ANSI C63.26, clause 5.4.4

Environmental Conditions

Ambient Temperature  23.2 °C
Relative Humidity 57.4%

Test Results

ACARS

99% Occupied Bandwidth (kHz)

118.000 MHz 127.500 MHz 136.975 MHz

5.828 5.823 5.886

Table 8 - Occupied Bandwidth Results
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J= Keysight Spectrum Analyzer - Occupied BW \i/\ill@_-
RL | RF [soe boc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 03:34:10 PMJun 21, 2021
Flé’enter Freq 118.000000 MHz | Center Freq: 118.000000 MHz Radio Std: None
NFE —p—~ Trig: FreeRun Avg|Hold: 200/200
I #IFGain:Low #Atten: 30 dB Radio Device: BTS
||10 dBidiv Ref 60.20 dBm
Log
£02
402
o A u i L, L
02 /| M\Vr/ \*\VJ{V‘A N
v ™,
.200 / \ a
-9.80 /V "\
-19.8
-29.8
[Center 118.000000 MHz Span 9.000 kHz
Res BW 82 Hz VBW 820 Hz Sweep FFT
Occupied Bandwidth Total Power 49.2 dBm
5.828 kHz
Transmit Freq Error -4 Hz % of OBW Power 99.00 %
x dB Bandwidth 6.162 kHz x dB -26.00 dB
MSG ISTATUS
Figure 1 - Occupied Bandwidth - 118.000 MHz
= Keysight Spectrum Analyzer - Occupied BW @@@
RL [ RF [500 DC | | [ SENSE:EXT[SOURCE OFF[  ALIGN AUTO | 03:35:09 PMJun 21,2021
ﬁgenter Freq 127.500000 MHz | Center Freq: 127.500000 MHz Radic Std: None
NEE —». Trig: FreeRun Avg|Hold: 200/200
‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS

||10 dBliv Ref 60.20 dBm
Log
a02

o A /I A
202

10.2 ’J/J w V\‘V“l \\
ol A

o4

-19.8

-29.8
ICenter 127.500000 MHz Span 9.000 kHz
Res BW 82 Hz VBW 820Hz Sweep FFT
Occupied Bandwidth Total Power 49.1 dBm
5.823 kHz
Transmit Freq Error -3 Hz % of OBW Power 99.00 %
x dB Bandwidth 6.200 kHz x dB -26.00 dB
MSG ISTATUS

Figure 2 - Occupied Bandwidth - 127.500 MHz
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J= Keysight Spectrum Analyzer - Occupied BW

T

[soe boc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO |

03:36:27 PMJun 21,2021

RL | RF
Flé’enter Freq 136.975000 MHz | Center Freq: 136.975000 MHz

—p—~ Trig: FreeRun Avg|Hold: 200/200

Radio Std: None

NFE
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
||10 dBIidiv Ref 60.20 dBm
Log
a0.2
402
o 1\ i A\
R ERTAY A Lastas) / \ 7 W
032 e (oW “\VJM
10.2 /f \\
200
-9.80 '\/ -\’
-19.8
-29.8
ICenter 136.975000 MHz Span 9.000 kHz
Res BW 82 Hz VBW 820 Hz Sweep FFT
Occupied Bandwidth Total Power 49.0 dBm
5.886 kHz
Transmit Freq Error -14 Hz % of OBW Power 99.00 %
x dB Bandwidth 6.262 kHz x dB -26.00 dB
MSG ISTATUS

Figure 3 - Occupied Bandwidth - 136.975 MHz

COMMERCIAL-IN-CONFIDENCE
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VDLM2

99% Occupied Bandwidth (kHz)

118.000 MHz 127.500 MHz 136.975 MHz
12.773 12.794 12.665
Table 9 - Occupied Bandwidth Results
= Keysight Spectrum Analyzer - Occupied BW B

i rRL | RF [soe bc |

| SENSE:EXT| SOURCE OFF | ALIGN AUTO |

03:30:33 PMJun 21,2021

ICenter Freq 118.000000 MHz

| Center Freq: 118.000000 MHz

+». Trig: FreeRun Avg|Hold: 200/200

#FGain:Low #Atten: 30 dB

Radio Std: None

Radio Device: BTS

Ref 60.20 dBm

I NFE
||‘|0 dBlidiv

Log
602

40.2

302 W aTas

202
102 //f

200 /,
-9.80

-19.8

AN

-29.8

Center 118.00000 MHz

Span 20.00 kHz

Res BW 180 Hz VBW 1.8 kHz Sweep FFT
Occupied Bandwidth Total Power 51.5 dBm
12.773 kHz

Transmit Freq Error -6 Hz % of OBW Power 99.00 %
x dB Bandwidth 15.59 kHz x dB -26.00 dB

MSG ISTATUS

Figure 4 - Occupied Bandwidth - 118.000 MHz
= eysight Spectrum Analyzer - Occupied BW ‘i“iugf

[s00 oc |

[ SENSE:EXT|SOURCE OFF[  ALIGNAUTO |

03:29:38 PMJun 21, 2021

RL [ RF
%enter Freq 127.500000 MHz
NFE

| Center Freq: 127.500000 MHz

—p—~ Trig: Free Run Avg|Hold: 200/200

#IFGain:Low #Atten: 30 dB

Radio Std: None

Radio Device: BTS

Ref 60.20 dBm

||10 dBidiv
Log
502

402

302
202

102
.200

-9.80

"\\

-19.8 4/

™

-23.8

ICenter 127.50000 MHz

Span 20.00 kHz
Sweep FFT

Res BW 180 Hz VBW 1.8 kHz
Occupied Bandwidth Total Power 51.2 dBm
12.794 kHz
Transmit Freq Error -7 Hz % of OBW Power 99.00 %
x dB Bandwidth 15.47 kHz x dB -26.00 dB

STATUS

Figure 5 - Occupied Bandwidth - 127.500 MHz

COMMERCIAL-IN-CONFIDENCE
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J= Keysight Spectrum Analyzer - Occupied BW \i/\ill@_-
RL | RF [soe boc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 03:268:31 PMJun 21, 2021
Flé’enter Freq 136.975000 MHz | Center Freq: 136.975000 MHz Radio Std: None
NFE —p—~ Trig: FreeRun Avg|Hold: 200/200
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
||10 dBidiv Ref 60.20 dBm
Log
5032
402
2 I T AT it e A W RN
L] N
202
102 /’N/
200
o ™
-19.8 /"/
-29.8
[Center 136.97500 MHz Span 20.00 kHz
Res BW 180 Hz VBW 1.8 kHz Sweep FFT
Occupied Bandwidth Total Power 51.3 dBm
12.665 kHz
Transmit Freq Error -5 Hz % of OBW Power 99.00 %
x dB Bandwidth 15.64 kHz x dB -26.00 dB
MSG ISTATUS

Figure 6 - Occupied Bandwidth - 136.975 MHz

FCC 47 CFR Part 87, Limit Clause 87.135(a) and 87.137(a)

The authorized bandwidth is the maximum occupied bandwidth authorized to be used by a station.
The authorized bandwidth declared by the manufacturer is: A9W: 25 kHz, G1D: 25 kHz

Industry Canada RSS-141, Limit Clause 5.1

Channel Bandwidth:

25 kHz

Necessary Bandwidth

6 kHz for A3E emissions

13 kHz for ASW emissions
14 kHz for G1D and G7D emissions

COMMERCIAL-IN-CONFIDENCE Page 13 of 29
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2.2.7 Test Location and Test Equipment Used

This test was carried out in RF Laboratory 2.

©

TU - Traceability Unscheduled

COMMERCIAL-IN-CONFIDENCE

Calibration Calibration

Instrument Manufacturer Type No TE No | Period .
Expires

(months)
Rubidium Standard Rohde & Schwarz XSRM 1316 6 03-Dec-2021
Programmable Power California Inst 2001RP 1898 |- U
Supply
Multimeter Fluke 79 Series Il 3057 12 21-Aug-2021
Attenuator (10dB, 150W) | Narda 769-10 3368 12 23-Jul-2021
Attenuator (30dB, 150W) | Narda 769-30 3369 12 23-Jul-2021

SecureSync 1200-
Frequency Standard Spectracom 0408-0601 4393 6 03-Dec-2021
PXA Signal Analyser Keysight Technologies N9030A 4654 12 06-Nov-2021
Thermo-Hygro-Barometer | PCE Instruments PCE-THB-40 5475 12 06-Apr-2022
Table 10
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2.3
2.31

2.3.2

233

234

235

2.3.6

Spurious Emissions at Antenna Terminals

Specification Reference

FCC 47 CFR Part 87, Clause 87.139
FCC 47 CFR Part 2, Clause 2.1051
Industry Canada RSS-141, Clause 5.2
ISED RSS-GEN, Clause 6.13

Equipment Under Test and Modification State

T6-TRV, S/N: 313303 - Modification State 0

Date of Test

21-June-2021 to 22-June-2021

Test Method

This test was performed in accordance with ANSI C63.26, clause 5.7 and Industry Canada RSS-
141, clause 4.2

Environmental Conditions

Ambient Temperature 21.9-23.3°C
Relative Humidity 48.2 -57.4 %

Test Results

ACARS

e Keysight Spectrum Analyzer - Swept SA == @
RL [ RF [soa oc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 04:54:42 PMJun 21,2021
Center Freq 118.000000 MHz | Trio: FreeR :VQIJVEE:ZIB%?Z-EEH Wiﬁﬁz 3456

NFE PNO: Close —#—  11ig: FreeRun wvg|Hold: RS

PASS IFGain:LD:\: #Atten: 24 dB peT|P NNNNN
Ref Offect 40.2 B Mkr1 118.000 000 MHz
Jodeidv__Ref 44.70 dBm 44.635 dBm

347

247

147

470

45.30

MSG

¢ Trace 1 Pass 1
W

sl
] WWMM M

5 - i
-45.3 Ld TWIT Ll i}
IR A A o N T
Center 118.00000 MHz Span 125.0 kHz
#Res BW 300 Hz #VBW 910 Hz Sweep 28.20 ms (1001 pts)

STATUS

Figure 7 - 118.000 MHz - Transmitter Spectrum Mask
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-

Keysight Spectrum Analyzer - Swept SA

e

DC | |

| SENSE:EXT| SOURCE OFF |

ALIGN AUTO |

04:52:56 PMJun 21, 2021

PNO: Close —»—  Trig: Free Run

#Atten: 24 dB

Avg Type: Log-Pwr

TRACE|1 23456
Avg|Hold: 200/200 TYPE| M ¥rieraiias

DET|P NNNNN

Mkr1 127.500 000 MHz
44.729 dBm

il

o,

E RL [ RF [s00
Center Freq 127.500000 MHz
- NFE
PASS IFGain:Low
Ref Offset 40.2 dB
10 dBidiv  Ref 44.80 dBm
Log
Trace 1 Pass
348
248
14.8
4.80
520
-152
252
-35.2 %W MWVHL mvﬂwmvﬂ‘{l\qjh
-452

W

Aarbond L]

Center 127.50000 MHz
#Res BW 300 Hz

MSG

#VBW 910 Hz

Span 125.0 kHz
Sweep 28.20 ms (1001 pts)

STATUS

Figure 8 - 127.500 MHz - Transmitter Spectrum Mask

E Keysight Spectrum Analyzer - Swept SA @@@
RL RF [soa oC | [ SENSE:EXT| SOURCE OFF ALIGN AUTO | 04:49:54 PMJun 21,2021
Center Freq 136.975000 MHz | Trig: Free Run mﬂgmezlﬁzggﬂ T?:ri; 1M A
PASS NFE RO Close 7 sAtten: 24 dB ’ pET|P NNNNN

Mkr1 136.975 000 MHz
Ref Offset 40.2 dB
j0dBidv__Ref 44.80 dBm 44.722 dBm
¢ Trace 1 Pass 1
348
248 r} \\
14.8
480 g \
520 f‘ ‘(\
] / \
Y
252 t Y
, ] f I
352 v/lJL‘J\A‘ wWww LJUM
452 1 I'IL JAA“MR)’\ ﬂ‘ L . .
SRR A I VA LT el
Center 136.97500 MHz Span 125.0 kHz
#Res BW 300 Hz #VBW 910 Hz Sweep 28.20 ms (1001 pts)
MSG ISTATUS

Figure 9 - 136.975 MHz - Transmitter Spectrum Mask
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. Keysight Spectrum Analyzer - Swept SA \i/@l@
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 05:01:26 PMJun 21, 2021
Marker 1 118.025459400 MHz Avg Type: Log-Pwr W“Fz 3456
NFE PNO: Fast —+— 1rig: FreeRun Avg|Hold: 100/100 TYPE| M ¥AARARARA-
IFGain:Low #Atten: 24 dB DET|P NNNNN
Mkr1 118.03 MHz
Ref Offset 40.2 dB
10dBidiv__Ref 50.00 dBm 49.115 dBm
. 1
40.0
30.0
200
10.0
0.00
100 DL -13.00 dBm|
-200
=300
400
Start 9 kHz Stop 300.0 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 633.0 ms (5001 pts)
MSG ISTATUS

Figure 10 - 118.000 MHz - 9 kHz to 300 MHz

—
e Keysight Spectrum Analyzer - Swept SA =0 ==
RL [ RF [soa oC | | [ SENSE:EXT| SOURCE OFF | ALIGN AUTO | 05:04:21 PMJun 21,2021
Marker 1 127.505175000 MHz | Avg Type: Log-Pwr TRACE[12345 6
NEE PNO: Fast ~—»— 1rig: FreeRun Avg|Hold: 100/100 TVPE Lﬂm
DET

IFGain:Low #Atten: 24 dB

Mkr1 127.51 MHz
Ref Offset 40.2 ¢B
1L%gBldiv RZf sg.eoo dBm 49.079 dBm

40.0

30.0

200

10.0

-108 DL1 13.00 dgm

200

300

Start 9 kHz Stop 300.0 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 683.0 ms (5001 pts)

MSG

STATUS

Figure 11 - 127.500 MHz - 9 kHz to 300 MHz
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. Keysight Spectrum Analyzer - Swept SA \i/@l@
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 05:07:44 PMJun 21, 2021
Marker 1 136.984890600 MHz Avg Type: Log-Pwr TRACE[1 23456
NEE PNO: Fast —+— 1rig: FreeRun Avg|Hold: 100/100 T;E: Lﬂm

IFGain:Low #Atten: 24 dB
Mkr1 136.98 MHz

Ref Offset 402 dB
Eggsmiv Ref 50.00 dBm 49.026 dBm

40.0

0.0

10.0

0.00

oo DL -13.00 dBm

-30.0

Stop 300.0 MHz

Start 9 kHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 633.0 ms (5001 pts)
MSG ISTATUS
Figure 12 - 136.975 MHz - 9 kHz to 300 MHz

s Keysight Spectrum Analyzer - Swept SA @@@

RL [ RF [soa oC | | [ SENSE:EXT| SOURCE OFF | ALIGN AUTO | 05:18:12 PMJun 21,2021
Marker 1 354.040000000 MHz | Avg Type: Log-Pwr TRACEIL 2345 §

NFE PNO: Fast ~—»— 1rig: FreeRun Avg|Hold: 50/50 T;:s g\m

IFGain:Low #Atten: 24 dB

Mkr1 354.04 MHz
Ref Offset 405 ¢B
1L%gBldiv RZf sg.eao dBm -38.514 dBm

403

303

3

0.3

0.300

870
DL1 -13.00 dBm|

-18.7

297

’1
-38.7 +

Start 0.3000 GHz Stop 1.0000 GHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 1.592 s (5001 pts)

MSG

STATUS

Figure 13 - 118.000 MHz - 300 MHz to 1 GHz
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-

e

RL | RF [s0e oc |

SENSE:EXT| SOURCE OFF |

ALIGN AUTO | 05:15:56 PMJun 21, 2021

F Keysight Spectrum Analyzer - Swept SA

Avg Type: Log-Pwr

Marker 1 889.540000000 MHz . TRﬁCE’Tz 34506
NFE PNO: Fast —+— 1rig: FreeRun Avg|Hold: 50/50 TYPE| M WA
IFGain:Low #Atten: 24 dB DET|P NNNMNN
Mkr1 889.54 MHz
Ref Offset 405 dB
Eggsmiv Ref 50.30 dBm -40.857 dBm
403
303
203
103
0.300
970
DL1-13.00 dBm|
197
=297
1
-387 ,
Start 0.3000 GHz Stop 1.0000 GHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 1.592 s (5001 pts)
MSG ISTATUS

Figure 14 - 127.500 MHz - 300 MHz to 1 GHz

T e

[ RF [soa oC |

| SENSE:EXT| SOURCE OFF |

ALIGN AUTO | 05:13:43 PMJun 21,2021

F Keysight Spectrum Analyzer - Swept SA

RL
Marker 1 854.820000000 MHz
NFE

PNO: Fast ~—»— 1rig: FreeRun

TRACE(]1 23456

Avg Type: Log-Pwr
TYPE[M

Avg|Hold: 50/50

IFGain:Low #Atten: 24 dB pET/P NNNNN
Mkr1 854.82 MHz
Ref Offset 405 dB
1L%gBldiv Ref 50.30 dBm -41.314 dBm
40.3
303
203
10.3
0.300
970
DL1 -13.00 dBm|
-18.7
297
1
-39.7 %
Start 0.3000 GHz Stop 1.0000 GHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 1.592 s (5001 pts)
MSG ISTATUS

Figure 15 - 136.975 MHz - 300 MHz to 1 GHz
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. Keysight Spectrum Analyzer - Swept SA \i/@l@
RL RF__ [50@  DC ] | [ SENSE:EXT] SOURCE OFF | ALTGN AUTO | 02:42:02 PM Jun 22, 2021
Marker 1 1.615600000000 GHz | Avg Type: Log-Pwr TR‘*CE’TZ 3456

NFE PNO: Fast —»— 1rig: FreeRun Avg|Hold: 2000/2000 TYPE| M WA

IFGain:Low #Atten: 14 dB DET|P NNNNN

Mkr1 1.615 6 GHz
Ref Offset 408 dB
Eggsmiv R:f 445;30 dBm -25.387 dBm

348

14.8

4.80

520
DLA -13.00 dBm|

Ah o htoh Lol oy L s el

.\.m'. Lo ..U.uld..\.‘ e I

S ARSI JI::- b |u.4MJ..u.. g

-35.2

-452

Stop 2.0000 GHz
#VBW 3.0 MHz Sweep 1.000 ms (5001 pts)

STATUS

Start 1.0000 GHz
#Res BW 1.0 MHz

MSG

Figure 16 - 118.000 MHz - 1 GHz to 2 GHz

s Keysight Spectrum Analyzer - Swept SA @@@
F RL [ RF [soa oC | [ SENSE:EXT| SOURCE OFF | ALIGN AUTO | 02:43:26 PMJun 22, 2021
Marker 1 1.879200000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6

NEE PNO: Fast ~—»— 1rig: FreeRun Avg|Hold: 2000/2000 TYPE|M WA

IFGain:Low #Atten: 14 dB DET|P NNNNN

Mkr1 1.879 2 GHz
Ref Offset 40.8 ¢B
1L%gBldiv RZf 44s.eso dBm -25.622 dBm

348

248

148

4.80

DL1 -13.00 dBm|

-15.2

252

e L e L e s

352

-45.2

Stop 2.0000 GHz

Start 1.0000 GHz
Sweep 1.000 ms (5001 pts)

#Res BW 1.0 MHz #VBW 3.0 MHz

MSG

STATUS

Figure 17 - 127.500 MHz - 1 GHz to 2 GHz
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w Keysight Spectrum Analyzer - Swept SA = |- @
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 02:44:20 PMJun 22, 2021

Marker 1 1.955800000000 GHz | Avg Type: Log-Pwr TRACE[12345 6

NFE PNO: Fast —+— 1rig: FreeRun Avg|Hold: 2000/2000 TYPE|M Attt

IFGain:Low #Atten: 14 dB DET|P NNNNN

Ref Offset 0.8 dB Mkr1 1.955 8 GHz

jodBidv _Ref 44.80 dBm -25.578 dBm
og
34.8
248
148
4.80
520

DL1-13.00 dBm|
152

1
252 - T T oy , i
Ak i . I* ""‘«".M“,VM‘ i, "qh'l.'m“n. L \r Ayl iy u..m )

352
452

Start 1.0000 GHz Stop 2.0000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (5001 pts)

MSG STATUS

Figure 18 - 136.975 MHz - 1 GHz to 2 GHz

FCC 47 CER Part 87, Limit Clause 87.139 (a)

Except for ELTs and when using single sideband (R3E, H3E, J3E), or frequency modulation (F9) or
digital modulation (F9Y) for telemetry or telecommand in the 1435-1525 MHz, 2345-2395 MHz, or
5091-5150 MHz band or digital modulation (G7D) for differential GPS, the mean power of any
emissions must be attenuated below the mean power of the transmitter (pY) as follows:

(1) When the frequency is removed from the assigned frequency by more than 50 percent up to
and including 100 percent of the authorized bandwidth the attenuation must be at least 25 dB;

(2) When the frequency is removed from the assigned frequency by more than 100 percent up to
and including 250 percent of the authorized bandwidth the attenuation must be at least 35 dB.

(3) When the frequency is removed from the assigned frequency by more than 250 percent of the
authorized bandwidth the attenuation for aircraft station transmitters must be at least 40 dB; and
the attenuation for aeronautical station transmitters must be at least 43 + 10 log10 pY dB.

Industry Canada RSS-141, Limit Clause 5.2

For transmitters with A3E or A9W emissions, the mean power of any emissions shall be attenuated
below the mean power of the transmitter, P as follows:

(a) When the frequency is removed from the equipment’s channel centre frequency by more than
50% up to and including 100% of the channel bandwidth, the attenuation shall be at least 25 dB,
measured with a bandwidth of 300 Hz;

(b) When the frequency is removed from the equipment’s channel centre frequency by more than
100% up to and including 250% of the channel bandwidth, the attenuation shall be at least 35 dB,
measured with a bandwidth of 300 Hz;

(c) When the frequency is removed from the equipment’s channel centre frequency by more than
250% of the channel bandwidth, the attenuation for on-board aircraft transmitters shall be at least
40 dB; and the attenuation for ground transmitters shall be at least 43 + 10 log10 P (in watts) dB,
measured with a bandwidth of 3 kHz.
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VDLM2
Adjacent Channel 118.000 MHz 127.500 MHz 136.975 MHz
Lower Result | Upper Result | Lower Result | Upper Result | Lower Result | Upper Result
(dBm) (dBm) (dBm) (dBm) (dBm) (dBm)
First -23.18 -21.57 -24.29 -24.56 -23.43 -24.15
Table 11 - Adjacent Channel Power Results
= Keysight Spectrum Analyzer - ACP \i/liﬂ@_
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTOD | 02:21:25 PMJun 22,2021
Eenter Freq 118.000000 MHz | Center Freq: 118.000000 MHz Radic Std: None
+» Trig:RF Burst Avg|Hold: 10/10
‘ NCORR IFGain:Low #Atten: 24 dB Radio Device: BTS
Ref Offset40.2 dB
10 dBIdiv Ref 50.00 dBm
Log
400 43-3Bm
00 -66.5 dB i F64.9 dBc
- _/WN W\t‘
100
0.m / \
-10.0
200 / |
300 %rw"'“u"/ \“vmmhhm
00 LY NV o RS A
ol MM T
Center 118.00000 MHz Span 75.00 kHz
Res BW 300 Hz #/BW 910 Hz Sweep 2.516 g
Total Carrier Power  43.346 dBm/ 16.00 kHz ACP-IBW
Lower Upper
Carrier Power Filter  OffsetFreq  Integ BW dBc dBm dBc dBm  Filter
1 43.346dBm/ 16.00kHz -3dB 25.00 kHz 16.00kHz 6652 -2318 6491 2157 -3dB
MSG ISTATUS
Figure 19 - 118.000 MHz
e Keysight Spectrum Analyzer - ACP \iﬂﬁl@
RL [ RF |s0a oc | | [ SENSE:EXT|SOURCEOFF[  ALIGNAUTO | 02:19:50 PMJun 22,2021
|§enter Freq 127.500000 MHz | Center Freq: 127.500000 MHz Radio Std: None
—p—~ Trig:RF Burst Avg|Hold: 10/10
‘ NCORR IFGain:Low #Atten: 24 dB Radio Device: BTS
Ref Offset 40.2 dB
10 dBldiv Ref 50.00 dBm
Log
400 A3 B
00 -B74dB e 167.6 dBc
00 ™
100 i \h
00 M
-10.0
0 / |
300 ‘*M"umlr \mm’»lqw\
400 "UMAII'L“"V . 10 i | T SR P
i W g
[Center 127.50000 MHz Span 75.00 kHz
Res BW 300 Hz #VBW 910 Hz Sweep 2.516 g
Total Carrier Power ~ 43.064 dBm/ 16.00 kHz ACP-IBW
Lower Upper
Carrier Power Filter  OffsetFreq  Integ BW dBc  dBm dBc  dBm  Filter
1 43.064dBm/ 16.00kHz -3dB 25.00kHz 16.00kHz 67.36 -2429 6763 -2456 -3dB
MSG ISTATUS

Figure 20 - 127.500 MHz
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e Keysight Spectrum Analyzer - ACP \i“ill@_-
RL [ RF |soe oc | | [ SENSE:EXT[SOURCE OFF[  ALIGNAUTO | 02:22:53 PMJun 22,2021
|éenter Freq 136.975000 MHz | Center Freq: 136.976000 MHz Radio $td: None
—»—~ Trig:RF Burst Avg|Hold: 10/10
I NCORR IFGain:Low #Atten: 24 dB Radio Device: BTS
Ref Offset 40.2 dB
10 dBidiv Ref 50.00 dBm
Log
400 EERIGEL
-B6.4 dB 167.2 dBc
AT
200
10.0 Lkl
0.00 i
-10.0 JIJ, \\
-20.0
-30.0 i
400 PPN 1oLy Al vt S A
P A LA Y
ICenter 136.97500 MHz Span 75.00 kHz
Res BW 300 Hz #VBW 910 Hz Sweep 2.516 s
Total Carrier Power ~ 43.081 dBm/ 16.00 kHz ACP-IBW
. Lower Upper
Carrier Power Filter  OffsetFreq  Integ BW dBc  dBm dBc  dBm  Filter
1 43.081dBm/ 16.00kHz -3dB 25.00 kHz 16.00kHz 6642 -2334 6723 -2415 -3dB
MSG ISTATUS
Figure 21 - 136.975 MHz
am Keysight Spectrum Analyzer - Swept SA ==
RL | RF [soe bc | | [ SENSE:EXT| SOURCE OFF [ ALIGN AUTO | 11:55:51 AMJun 22, 2021
Center Freq 118.000000 MHz ] Trio: FreeR :VEIJYQEZ'B%%E‘;W Tjﬁi:ﬁz 3456
S NFE #PNO: Wid; rig: Free Run vglrold: YPE| M AR
PASS IFGain:Llu\?v - #Atten: 18 dB DET|P NNNNN
Ref Offset 40.2 dB
1LgdBldi\r Ref 38.20 dBm
Trace 1 Pass
82
18.2
8.20
-1.80
11.8
218 "l \q
18 [ A‘{ \" |
— ‘}'J =
B /_F Tj
518 / \
Center 118.0000 MHz Span 775.0 kHz
#Res BW 300 Hz #VBW 910 Hz Sweep 174.7 ms (5001 pts)
MSG ISTATUS

Figure 22 - 118.000 MHz, Emission Mask (within first four adjacent channels)
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e

' Keysight Spectrum Analyzer - Swept SA
RL | RF [s0e oc | |

SENSE:EXT| SOURCE OFF |

ALIGN AUTO | 11:53:50 AMJun 22, 2021

Center Freq 127.500000 MHz

PASS NFE

Ref Offset 40.2 dB
1Ln dBidiv  Ref 38.20 dBm
<]

#PNO: Wide —+— Trig: FreeRun
IFGain:Low

#Atten: 18 dB

Avg Type: Log-Pwr TRACE[1 2345 6
Avg|Hold: 200/200 TYPE| M ¥rieraiias

DET|P NNNNN

Trace 1 Pass

282

820

-1.80

-8

-11.8

/_r* ¥

L NIEN

518

\

Center 127.5000 MHz
#Res BW 300 Hz

MSG

#VBW 910 Hz

Span 775.0 kHz
Sweep 174.7 ms (5001 pts)

STATUS

Figure 23 - 127.500 MHz, Emission Mask (within first four adjacent channels)

—
E Keysight Spectrum Analyzer - Swept SA o[ )
RL [ RF [soa oC | [ SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:52:11 AMJun 22,2021
Center Freq 136.975000 MHz Trio: FreeR fvﬂﬁyﬁeéﬁ?égé'" THE12345 6
- 2 Wi rig: Free Run Wvg|Hold: v
PASS NFE #PNO: Wide =+~ S 18 4B TP NN NN

Ref Offset 40.2 dB

IFGain:Low

1L%dBldiv Ref 38.20 dBm
Trace 1 Pass

282

18.2

820

180

=N

AN agi

Center 136.9750 MHz
#Res BW 300 Hz

MSG

#/BW 910 Hz

Span 775.0 kHz
Sweep 174.7 ms (5001 pts)

STATUS

Figure 24 - 136.975 MHz, Emission Mask (within first four adjacent channels)
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RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 12:07:46 PMJun 22, 2021
Marker 1 118.454505000 MHz Avg Type: Log-Pwr W“Fz 3456
NFE #PNO: Wide —»— 1rig: Free Run Avg|Hold: 30/30 TYPE| M ¥AARARARA-
IFGain:Low #Atten: 18 dB DET|P NNNNN
Mkr1 118.455 MHz
Ref Offset 40.2 dB
Eggsmiv Ref 18.20 dBm -55.312 dBm
8.20
-1.80
-118
218
-318
418
I o L1 53,0008
£18
718
Start 118.388 MHz Stop 137.000 MHz
#Res BW 300 Hz #VBW 910 Hz Sweep 4.194 s (5001 pts)
MSG ISTATUS

Figure 25 - 118.000 MHz, In-band emission requirement (> four adjacent channels)

Keysight Spectrum Analyzer - Swept SA

T e

12:18:49 PMJun 22, 2021

| SENSE:EXT| SOURCE OFF | ALIGN AUTO |

=
RL [ RF [soa oC |
Marker

Ref Offset 40.2 dB
Ref 18.20 dBm

#PNO: Wide -»— 1rig: FreeRun
IFGain:Low

Avg Type: Log-Pwr

Avg|Hold: 30/30
#Atten: 18 dB

TRACE[1 2345 6
TYPE|M
pET|P NNNNN
Mkr1 127.070 5 MHz
-56.749 dBm

1127.070467500 MHz
NFE
10 dBidiv
Log

620

-1.80

-118

21.8

7.8

Start 117.975 MHz
#Res BW 300 Hz

MSG

#/BW 910 Hz

STATUS

Stop 127.113 MHz
Sweep 2.059 s (5001 pts)

Figure 26 - 127.500 MHz, In-band emission requirement (> four adjacent channels)

COMMERCIAL-IN-CONFIDENCE

Page 25 of 29



Document 75952109-01 Issue 04
COMMERCIAL-IN-CONFIDENCE

-

e

RL RF [s0e oc |

| SENSE:EXT| SOURCE OFF |

ALIGN AUTO |

12:15:19 PMJun 22, 2021

F Keysight Spectrum Analyzer - Swept SA

Avg Type: Log-Pwr

Marker 1 136.572610000 MHz i TRACE|1 2345 6

NFE #PNO: Wide —»— 1rig: Free Run Avg|Hold: 30/30 TVYPE|M rian

IFGain:Low #Atten: 18 dB DET|P NNNNN

Ref Offset 40.2 dB Mkr1 136.573 MHz

1Ln dBidiv  Ref 18.20 dBm -55.427 dBm
og
8.20
-1.80
-118
218
-318
418

518 L1 s3g0a |
718

Start 117.975 MHz
#Res BW 300 Hz

MSG

#VBW 910 Hz

STATUS

Stop 136.588 MHz
Sweep 4.194 s (5001 pts)

Figure 27 - 136.975 MHz, In-band emission requirement (> four adjacent channels)

T e

12:21:38 PMJun 22, 2021

[ RF [soa oC |

SENSE:EXT| SOURCE OFF |

ALIGN AUTO |

F Keysight Spectrum Analyzer - Swept SA

RL
Marker 1 127.913015000 MHz
NFE

Ref Offset 40.2 dB
Ref 18.20 dBm

#PNO: Wide -»— 1rig: FreeRun
IFGain:Low #Atten: 18 dB

Avg Type: Log-Pwr

Avg|Hold: 30/30

TRACE[1 2345 6
TYPE|M
pET|P NNNNN
Mkr1 127.913 0 MHz
-56.228 dBm

10 dBidiv
Log

620

-1.80

-118

21.8

7.8

Start 127.888 MHz
#Res BW 300 Hz

MSG

#/BW 910 Hz

STATUS

Stop 137.000 MHz
Sweep 2.053 s (5001 pts)

Figure 28 - 127.500 MHz, In-band emission requirement (> four adjacent channels)
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FCC 47 CER Part 87, Limit Clause 87.139(k)

For VHF aeronautical stations and aircraft stations operating with G1D or G7D emissions:

The amount of power measured across either first adjacent 25 kHz channel shall not exceed 2
dBm.

The amount of power measured across either second adjacent 25 kHz channel shall be less than
-28 dBm;

The amount of power measured across either fourth adjacent 25 kHz channel shall be less than
-38 dBm; and

From thereon the power measured in any other adjacent 25 kHz channel shall monotonically
decrease at a rate of at least 5 dB per octave to a maximum value of =53 dBm.

The amount of power measured over a 16 kHz channel bandwidth centered on the first adjacent 25
kHz channel shall not exceed -18 dBm.

ISED RSS-141, Limit Clause 5.2

Transmitters with G1D or G7D emissions shall comply with the following:

the amount of transmitted peak power when measured over either of the first-adjacent 25 kHz
channels shall not exceed 2 dBm;

the amount of transmitted peak power when measured across either of the second-adjacent 25
kHz channels shall not exceed -28 dBm;

the amount of transmitted peak power when measured across either of the third-adjacent 25 kHz
channels shall not exceed -33 dBm; and

the amount of transmitted peak power measured across either of the fourth-adjacent 25 kHz
channels shall not exceed -38 dBm; and from thereon the amount of power measured in any other
adjacent channel shall monotonically decrease at a rate of at least 5 dB/octave, to a maximum
value of -53 dBm.
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2.3.7

Test Location and Test Equipment Used

This test was carried out in RF Laboratory 2.

©

Calibration Calibration

Instrument Manufacturer Type No TE No | Period .
Expires

(months)
Rubidium Standard Rohde & Schwarz XSRM 1316 6 03-Dec-2021
Programmable Power California Inst 2001RP 1898 |- U
Supply
Multimeter Fluke 79 Series Il 3057 12 21-Aug-2021
Attenuator (10dB, 150W) | Narda 769-10 3368 12 23-Jul-2021
Attenuator (30dB, 150W) | Narda 769-30 3369 12 23-Jul-2021
Network Analyser Rohde & Schwarz ZVA 40 3548 12 29-Jan-2022
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 30-Dec-2021

SecureSync 1200-
Frequency Standard Spectracom 0408-0601 4393 6 03-Dec-2021
PXA Signal Analyser Keysight Technologies N9030A 4654 12 06-Nov-2021
Thermo-Hygro-Barometer | PCE Instruments PCE-THB-40 5475 12 06-Apr-2022
Table 12

COMMERCIAL-IN-CONFIDENCE

TU - Traceability Unscheduled

Page 28 of 29




Document 75952109-01 Issue 04
COMMERCIAL-IN-CONFIDENCE

3 Measurement Uncertainty

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

Test Name Measurement Uncertainty
Power and Emissions +3.2dB
Bandwidth of Emission +90.81 Hz
Spurious Emissions at Antenna Terminals +3.45dB
Table 13

Measurement Uncertainty Decision Rule

Determination of conformity with the specification limits is based on the decision rule according to
IEC Guide 115: 2007, clause 4.4.3 and 4.5.1.
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